10

15

20

25

30

35

MCTO UATORS OF MUSCARI NI C RECEPTORS CLAIM OF PRIORI TY
[001] This application clains the benefit of U S.
w@e@viosizomal application no. 60/602, 731, fil edPOIUS2005/029796

August 19, 2004, which is hereby incorporated by

reference. TECHNI CAL FI ELD OF THE | NVENTI ON [ 002] The

present invention relates to nodul ators of nuscarinic

receptors. The present invention also provides

conposi tions conprising such nodul ators, and net hods

t he SY¥STEMS ANDIMETHODS OB ACATUATING MEMS DISRTeXY BLEVMENTS

di seases. BACKGROUND OF THE | NVENTI ON [ 003] The

neurotransmtter acetylcﬁgckgﬁgﬁhﬂgs to two types of

cholinergic receptors ic famly of

ni c OMﬂﬂoelecEt&ﬁQﬁ)ﬁaﬂchl feemé (MEMB) ablold aRicmédpital elfnents, actuators,
scarinic re tors. scar|n| receptors be

s Eler s BRI SF Uk SErBa e D S I iching, and or

oﬂfeﬂhﬁctrﬂm&‘dhﬁﬂigeﬂoéf@@e@ phd l'e$ch( SHGRs)ts of Quihahtes alﬁd/M‘edepOSIth material

FBPBERRAD U B PRt 20) S PP elogs  Onype of MEMS

dé‘héB/\is alle AR it Rk omdti ORo ARgse %Qﬁteﬂ&ﬂiﬁktﬁl Yhoa@lﬁt@ﬁﬁlay comprlse a pair
speci es and recept or subt nmuscar i ni

pe.
of é‘?,"é‘bttUF lalfs 005195 A8tk avm%ym&bﬁ F@g%ranwn@t?r Feilegfve In whole or part
aR@ EapadIFRA LRIV tndiBh PSS afp¥isdBMonBh GHorEprRikd Sled®dal §ighdr Yne plate
and inhibitory control over the central and periphera
Ty SQMRIESC AFEHIPRAY laysTdlaRasitedrng sybREsy e PIShpIaTE Glay gripprise a metallic

rherbEnk QbaratddHEdnti ik @auaaar fhydr B @n R rgau S@lch dgaera ihh¥eOwide range of
sensory processing, and notor contro

applisatigop.Ang iayend be §ef§ﬁ%1h1 la§hq1%t9awhﬁear5{‘m ity e Pryseteristics of
tﬁ%@éjty@&t AURRES LS that Wieh f@astur@st LARE Qﬁplgﬁ?e\dem %ﬁ@wﬁ@ QJWmE Poducts and
over a century, but little progress has been made I'n
crepangdicysaduety thet have selprethees develpped sel ecti ve conpounds,
thereby nmaking it difficult to assign specific

functions to the individual receptors. See, e.g.,

DeLapp, N. et al, "TherapsWMMARYportunities for

D L

o@; ofewhigh is sblklygesponsiile foRats derirable Sirirygse IV 11h0m11ﬁnﬁti@the scope of this
. Toxi 6
e B0 g’ B el RCHE e Wy, M e fterng
dfSousilon, regd pan’mdulErﬂ,m eftdr oending Pieaseptiomodntitleth@Petailed ®esqmpt1on of Preferred
E%hg% ﬁ7er? { 19egvr%9rlrlt;a ung rgtéaf?cli gclgzg/it}fe!\éleaﬂﬁ)fgg §f thl Clg¥enﬁtor? rgt?o%ltde acrl]\%ntages over
oNhsmaﬂunkawAnetylcholine Receptors " Pharnacol. Rev.,
279-.290 é %%8)h tP di sg{ ﬁlmhich.ﬁr%l troll

i ncofi‘go‘?’ BYREIEr nby YEFE ERCES® [aﬁogipa & RUELEPE AT gomrone

chtiputed tOfcoﬁt_ﬁﬂ apdroes cirduit thet dcarageta MENE displgecladerd evithaf potential

ar nac i cal ents d for a us di seases
PR O B Yitg e TRE Pt BeDRR At FRRSS, The controtier i
chifiprlith eNRE theGIrBHCEARBIL tohlctAed tﬁEMH«/L‘{ Aplky blliﬁblblaft@rr $)d actuation

a{.l:tﬁ %th hgact&}rage the &%Z\A%E lf%F %fn{ul@g Wbtg la?pﬁ’gzg{laétggflf (Befnce o golarlty opposite

t& ek G&t ipWlatity dﬁfm% B e&Rn@P@NEBof stldldlpSly Giité poadst. The apparatus further
activation of the parasyqpathetlc autononDus syste
CRHEFSEF &Y FPBCPTrREITIE AR ORTBERE oS TBR ISRt [pE I part the potentia

didr&esHoahie MIERMY dighlBfeldnktt FRHSE B ifdt GortiBR epth@al@mmntet@a)cess
identification of the physiological role o

specilf protieh FHPAmER; the) IFEHIGE Pravidsyen %ﬁpéréms ﬁa%ﬁgweééﬁfiw a set of

Mtk R HcROME | TIRRPA M dhnipBiSes InRhnsS6 &mirbi¥i8g actuatlon of the MEMS
muscarinic |igands, and has hel ped to define th

displex elemgnts ithragrotqngial diigrencs of e&tﬁt PRty suriah i dFt é?fhon of a display
ef fi cacy and reduced side effects. [006] There is a

need for nodul ators of nuscarinic receptors ML-Ms.

There is also a need for nethods for treating

nmuscari ni ¢ receptor-nedi ated di seases. [007] There is

al so a need for nodul ators of nuscarinic receptors

that ar e sel ective as to subtypes Nﬂ NB SUNNARY CF

R IFR Fr=1 A 1 FF A/~ o
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the bicyclic or tricyclic group are connected to L via
any ring atomincluding those in Xi and ringB!) and

wO roob/o2adeclcyc dal pha ¢ ' he nonocycl ohet er oal | PEEUBI05/029796
the bicyclic, and the tricyclic groups are optionally
substituted with 1-3 of oxo, =NOX4, fluorine, Q,
W%%)f{%%rﬁ{egg@% gfth@erv%h%nf%%ﬁ I%Ibgar%%% re'legse of t{}h'\/IEMS display
ebpient@ rad mgarsufos toentnetlmg amﬁuat[‘pnlof(ihes MM S ﬁuﬁlay glements with a potential

di &%ﬂf‘%@ e d ?n%%l p\élaggl vﬁc gs?tg, t}{eriﬁ%p pgah%/%rlré%% sec%ndﬁ)g%o%%f fhe Cc)hsplay write
pfassssd The bpaBifusrfitther (BmpWGEe mepusefoe mmmmrscaangatﬂememehle potential

dgﬁ%%éng% éﬁ) ﬁ'lh %éél@g ?{SPIE%? tglgrlho %Cl I %rfs rt on o(fﬁh Qigslpg@vnte process.

[ 014]m sfilt anStheKdﬁlHthment t}@mventﬁ)n prev&d(e@ )nethod of actuatmg a set of MEMS

2-al b
RS R AL IR Sl e B8 . g o s

dﬁpll'ay elp@brty ’Hiﬂ:bﬁdtlhddui)ﬁlans h&'tualm@ sBdIDBIMS diggliySelements with a potential

f aeélgee ﬂgg:ﬁrlft ltlr%d@l\ffl rlgslr{n@ ion (%?5&1s§?yoyv§%2?rio§ess, releasing said
M@ﬁ@cﬁdﬁ(a%&nents“@ﬁhzn ;actubHre) WME‘ME @)sp@,elements with a potential

dlf%% Q N&vﬁg,@( @We&%&§% ty dm‘(ll@% @}d p(@mb?f said display

w@itd batd.c optionally including 1 3 substituents
endently selected from Q2 Q. [016] Each @ is
i ndeSb}‘ﬁﬂ apgth embO%tm%thﬁlﬁ%ventandqr%vaqlqs R &PRagatusgopfigured fo operate a

MENS Akskd elel?r{‘éhtefnoﬁayﬁ%{ Cof MEMBEdi B2 hertd. NThe §afhtus comprises a
optional |y substitut eg with 1-3 substituents

OHQEe HAERITEY 1S 6PRIEYE dddiepgiret thponeriodicalbh armies ¢ firal end second

poteﬁ?ﬁp diffeNncd\Nthe MEMS eldfeht3 Theg"flrst %cpge%% pot&"t@algfevences have
- COO4, oA, or G-CA al kyl tional

ORRPBT P?lﬁlltﬁg‘(é y. t APPIOXEIRLY 5 R EninRg are se:ﬁf@lent to actuate the
MM %1emeg'| Thes'ét)ntroﬁélqu%nﬁ%gg&z fo énod%"a}g{hg }kesERENand second

hatic cl oal
wémt@i dtfiﬁtqn@fél fpﬁhfa BMS ﬁbﬂﬂ@m@aﬁt ah L@yﬁemaimg rfevthesmo aled first and second

p?tr@%t%]l gfg{efeﬁ&glxagé/ aﬂ 'ﬂg& %dl\&g Q/Iéc\ég e%%@% al H%ﬁ%& gf_?%g g}%& %;j él'e_flned time

durpgiqms thet depe@-pn t[h@ 1@6} atfvetidh i@Bgd dategis Wesitter t@dbrfmrracv af Mf@/IS The first

ge'c&ﬂlg[{oltéﬁtl%%&b cllé%( grg F%%})ﬁ%ﬁf%@ﬁ%ﬂ%ﬁlg&?m% %ﬁ fa&goximately
eqia] ar@mint of3{n®) Over 2 gNHZ per@@xdf-ldisplnyjugadhe icgn't@ller is further configured to
V)Iln&gtzlg ezﬂ'% %r{lé/ ofldatagusu%rboﬁi p %%Plo&\}'ftgg d:ephjgﬁe %Hp_rit_raltqus ialsso g?mprises at
lchg @t ortput part Iwhph |1$co®5gurad, toeam’ﬂmumcats at lnghe plemdeihb Ipyteﬁlat difference

e 58 s ensAlin TR vl PREREBEERY i hyesin o
pr ov ﬁﬂﬁt @mﬂm&nﬂsd@fenff ﬂienmﬂeatu(nl ﬂramdersharapmﬂui ccmﬁgured to update a
t hat I
SRt RS bl TR RS By pornc
diffectined ©dhaidilizghiraedul AR AgasO mple uiiechss fof aﬁp@ﬁﬁ’g,lzi peter(tial @ifference to the

b B GHERS) VbR BBAY Suflpolpi e s s

seELSCipotdntiblcdiffeemietto i mddoRKpEObRE] The ﬁﬂEarﬁCHé&QM@ﬂ&n@ﬂ differences
the invention exhibit increased activit

h%\ﬁefolpecggg p?lmtleman meﬂﬂb’ﬁﬂ giag?}wéesr\@ %hp'lirs rsg ficient to actuate the

ligte InddduMengd ek N Gihe TS Qotehni] G1ffe%1‘a@@§1ﬂr $id debobal ﬂe%@tlal dlfference are
DESCRI PTI (?\I OF THE | NVENTI ON [ used herei

TERACHEN ABPLEAf P nhe ilishs mé’ﬁ%lﬁ“lmga’ﬁﬁf}“ﬁ fﬁrﬂe’ég%i BRo AN 4 delined time

drBEdng Ma€depehd on %Eh@'aﬂv@éﬁﬁrﬁ%@haﬁﬁs wsifich ﬁecﬁ@inﬁdulit{h% means. The

foll owi ng definitions shall unl ess ot herw se
fifsh gned a%ce%d pelgrtiap diffstoes BF oo @pf/?f\/@n@lp dight pRgulating means for an
chem cal elenments are identified in accordance with

the Periodic Table of the B enents, CAS version,

Handbook of Chemistry and Physics, 75th Ed.

Addi tionally, gener al principles of organic chem stry

are descrl bed |n Organl c Chem stry , Thomas Sorrell



10

15

20

25

30

35

di seases whose synptons may be affected by nuscarinic
activity include, but are not limted to, CNS derived
w@aaohotaegd es i ncl udi ng cognitive di sorders, AtPENUSING/029796

Deficit Hyperactivity Di sorder (ADHD), obesity,

Al zhei mer' s di sease, various denenti as such as

C r
}é@%&ﬁﬂa@b %gﬂ%%gf’i‘vsoofﬁl ero'gz&sd yénrbééggagélﬁ{llﬂs G | ngﬁ‘ da%ﬁfg%g means are
faxthetr emzaﬁgdred e writechs §amrfmmes>f dbtambing both potsnt@h botk ahe first and second
FEHEQ% E%pcs ataxia, Glles de la Tourette's Syndrone,
gy dro Pi ck di sease, clinical depression,

Par klhnS@h hmtluhr semsdmene nhepineemabn dravolesl@r setboit bf aperating a MEMS
g c{mgeg %te ah?a?rgo%fa ir\/fgl\/ésa glggqgl}]tg k a#ﬁn%%s pﬁay El‘ d % Cg com%rqs(,jes periodically
aPplopp efirs pQymchi dllﬁﬁrenmmdlliWMI edemegiaglicid the ﬁcst dotential difference has

T O30 A2 it BT TR el R P IS, S B Blod furtrr

cbimﬁrlsteerpﬁﬁocﬁéaﬂdwa,ppl&{nlged‘lyd:cpncabktyfﬁt)aﬂ diffdedB¢ tASaidSMEMS element, said

her I refers.to a satura

<SR BT BBl PR L o O eyl magnide o said

f§t pbtediial EfcRMBe. ar&%ﬁrsﬂhdalk&fﬁh p@EﬂMDdlﬁaﬂ&ncfEE a&trés%b@ﬂély applied to
yl .gr.oups_inclu ut

or Mglplggpt tagé%{mpéli{ %%es F%I; |deﬁrr5>f1 d durz? 08 ﬂ@b%pend on the rate at
WHidhydmagd S YXwsiG€n todihk )él‘ray bﬁME‘l\@IEMJnZIﬁs PEnE Yikst and second potential
n- heptyl, or 2-ethyl he . An al kyl group. can

HHTFE AT yacélb?@glefidttat%lvfﬁl\%deﬁ@t &9 ROPEOLIHBEY fcwéln%rgount of time
oV iR p'@ﬁJ)cpof &s‘;ﬁﬁﬁy Q. kitle, me&lﬁ)ﬁ%&féygdnﬂﬁﬂs&%itlr@rtﬂé same frame of data

het er oar het eroaro

using 8 oo %ﬁt@hwffereafwr %g %h@ﬂlmandmoeé%al diffpEanees cARpIAGLy opposite

S@gykmp§yh®onyl sul finyl, sulfanyl, sulfoxy, urea,
t hi our ea, sulfannyl sulfanide, ox0, carbanoyl,

cycl GBSk pentier crbpdimgiy e daicRYAnoxgvidesrap| apRayatus configured to display
nlﬂgée@r aHé X}glﬁ?‘a&’us c@ﬁ@h&x la%ﬁ&ahtg) oF RIra$ ¥l|eﬁ’1L:11ﬁ9Wa dl@ﬁlay, and a controller

hydr oxyl . l'imtation, sonme exanple
C@l&ﬁﬁl{thtwwt%mlkyf the VRIS, glemertti i) acortinorof Isaif klysplay and to write display
SGALDOXY cyanoal kyl , hydroxyal kyl, al koxyal kyl ,

car bonyl al yI carboxyalkyl hydr oxyal kyl , oxoal kyl ,

ar al Wyptill mov&@xymb@dlmw th@ a1VR13t1os wrdvesiey ki Apatiyus| ey displaying images.
| g I
"Igmé lﬂh%ag%%i%ﬁlyﬁgi?lg li)‘!lllrall %%?%hat : g@ﬁiﬁﬁg llg}éty gr}]d gleeﬁls for controlling
agipritron il yriting yob all k)ﬁlsald @llkidbby ofmbas }fbrahkqmla,tmg light in a portlon of the
d%@h oxycar bonyl het er ocycl oal ky”~al kyl ,
ytl oal kyl ) al klyl, (cycl oal kenyl ) al kyl ,

( het dm siﬁymbthaﬂ dn}ﬂo)imiekiy the imrentival poaidey b mefho@ 6f wtng gpdhy data to an
arrg)F §% Q/IE&]\?% Sls&f'i)h a{%}{lg%t% ?;I?xﬁ Smeéheofg ecr()rsﬁpglsoes %%u%{nlg Paﬁglgdg&s elements in a
porioh oﬁthaam)aysand mditiag disasdatotosaid pombmommdarrajai ke an

al kyl._gr.ou an_al kenyl, group can be str

or andh S0P BB n arigiag Pyt R R wite data o
aafgay of MIEME dlqda}t €lemaltd. yThe dysiep rceﬂﬁp‘ﬂls,es 2-cbluin® dyiker aadd row driver.

TGRS TR 86 G7'PTF G 6 HHPBRGl B8 oh Fa ST clgents ofth arsy

vhthl first fylokaal pptentid) Qﬁfﬁr@ﬁ:@’s@ maﬂeiﬁyﬂhe alolite, vANRS € tB@kdtbnd potential

s B0 o bR ot o AR SESHEreS ul oy

sul f 0 b’cill arpthef eyddimentl [ thOXYentith @dwidtdd Sldfe@Bonfigured to write data to

aﬁ g;lfré?gtg[%g}\/@ér %@?&%&ng? X Bﬁ)?;tae%&n%pgeﬁ rngﬂalgslxgo?? ldrlfx)rlnlag a Xolumn of said
MENSB bl ¥lemB@t SlOagns &r lﬁﬁmg a 86w BYEAIOMEMS diPBYleled®nts. The row
aﬁied herei.n, an "al kynyl " rougxrefers to an aliphatic

) @?anﬁ%@re eg}ﬁ%{eﬂ@ ahp aélegst some @ergqnt@fégld array with first
carbon atons and at | east one triple bond. Like an
al kyl group, an al kynyl group can be straight or
branched. An al kynyl group may be optionally
substituted with one or nore substituents such as
halo cycloalkyl heterocycloalkyl aryl, het er oaryl ,

o, o o
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i nclude optionally substituted am nocarbonyl,
al koxyal koxycar bonyl, al kyl am nocar bonyl, aryl carbonyl
W@ 200g/0262b@l oar yl car bonyl ), het erocycl oal kyl car bonyk2005/029796
het er ocycl oal kenyl car bonyl , aryl am nocarbonyl (e.g.,
haloarylaninocarbonyl) cyanoalkylarylcarbonyl
teecgn {:entlaﬁ ldﬁ‘g ((::asr D E\,{m the lbkc}fllﬂg Va(al)l(é/ tqfleb ecgndI potential difference is
cyc oaI oxycar ? eroblcyc oary Pcar b
gam&mhhameMQamwhambnﬁmaﬁbmpqﬁnmahﬂaxymryIcarbonyl

( 2l k§}1 i’i@ta&?t %&%ﬁg‘f\ E‘%‘l%g %%%‘8@ RiAvides apethedefritingsilpy data to an

aigdyydf QA S riydplay REhRAE aﬁryﬂarﬁsafgb@myﬂmg aalldameyma El’aﬁlﬁlytli of said array with

o3 P e SV SRR ) UL SISO e o ot
didifeyenSdik ERal ©af 10 msblutcaaiue 0L hE h@ﬂwtentﬁmlffaﬁydec ar bonyl ,

al kyl car bonyl , al kyl sul fonyl carbonyl, al kyl carbonyl ,

aryl am nocar bonyl, or the |like. A nonexhaustive |i st

of possi bl e Rx RrGFRESORGETONSOBUHE DRAWINGECar bonyl
al kyl car bonyl , carbonyl am no, . carboxy, . oxo hydr ox

sul fglgu’i?er;lc&pta’é ISoIPgN ST djr?91°tm%lak9P’§18’Pf? nype emoo iment of an
m@érfé}/drﬁéﬁll(f B63latoraRpYCiA RN moddbleyle@HiPOBYES of a first interferometric

cycl oal kyl car bonyl, cycl oal ky Ialkﬁlcarbon

mg %}ptera}sldg ﬁyqeleasgii @P‘RWI’CWH’OWWMC reflective layer of a second interferometric
mB@H1R6O8 YEdnQRhukikh paiRANY | |

heterocycloalkylalkylcarboné het er oaryl car bonyl, or

het eFisuica) isyl swaem dingk diagroaypstating enseoriedigient of clectronic device
mc%&latlnggd' %%t&%&%@t‘h@ﬁﬁ%dlﬁﬁtoracﬁsp%” of a lar ger noi ety

as i n "aral kyl ara aryl oxyal kyl " refers

to nbigseydlis @ (iesgm, Ofpﬁlé}*?j/aﬂe) nmmrcwltioe \eesug applisddeniipps for one
AN SR hont $EhLARAEARAPRb M tor ety dr of ndenyl )
tricyclic (e.g., fluorenyl, tetrahydrofluorenyl,

ant hFiguesrfyis an Giuseason afy 8¢t o8 Fvharcishapin) Volteges ghat may be used to drive

f g 3 rings. For exanple, a
Iggﬁégfﬁ%e Ig%%%gﬁpﬁﬁkﬂdes phenyl fused with two or
mor eFi@dres & alhlywgsc brieccexampletyi Bame phdiaplyy dits ippite Hrdainteyferometric
it i ne or nore substituents including

mé?‘?%hl‘aﬁi’ia?%é%f"g A kyl, al kenyl, or alkynyl);

cycl E'aurk:yilB ill(l&ttyt;tb orail dxymplazryktythg ﬁuegrandmyroW@aﬁ kglumn signals that may
béﬂ%ﬁﬁ; %¥ﬁw e%k% aryl; heteroaryl; al koxy;

cycl oal'kyl'o ocycloalkyloxy aryl oxy;

het eF'gane)ﬁLAaxyprossrmtioyloﬁmy detiet & Fggareal. Kyl oxy; aroyl ;

2:1; go%%reo{ 18 am Qﬁgi( s&?ggg onylalterrq?t{yg odéxgboglg%g{( ¥)f an interferometric

nﬁﬁuﬂmcarbonyl (aIkylanlno)alkylanlnocarbonyl

o R ER RL eIl %%3%%@% §fien interferometrc

nbﬁﬂ@m; aIkyIsquonyI6FannosUbe yI) "sul myr(e.qg.

ﬁlaijg llg}sﬁ’ij?gf 1%%’“’«“13 t arﬂ%g Id% ' or %{\'}fk 8)g§1|ulng Eéagls th%'}/ rialertlyolée used in

oﬁemnwaﬂmﬁntcﬁ‘u{eflﬂ\rmydm sulfam de 0xo0, or car barmyl.

AI t . %géls g‘g éb%@g Jus t%ﬂ seg¥ g;brgw%ﬂ oL Wﬁ’qaggrt gq%éloe used to drive

araintee%m@frmﬁadhmfoy bisplay #)ohe emmh&y bant RR&ROR 0 nyl aryl,
p, | w=di hal oaryl , /?-am no-/>-al koxycar bonyl aryl ,
| W afieRss ﬁéyaézﬁ g, e, sysier lpgk >91’e1grams illustrating’ an embodiment of a visual

digplky e b&ﬂﬁrisﬁ@aﬁﬂl&ﬁlﬁt of AN AR AkHY hidvdihiorsa| koxyaryl,
am nosul fonyl aryl yl sul fonyl aryl, am noaryl,
~A-hal o-m am noaryl, cyanoaryl, hydroxyal kyl aryl,
al koxyal kyl aryl hydroxyaryl, car boxyal kyl aryl ,
di al kyl am noal kyl aryl ,

/ w het erocycl oal i phati c-o-al kyl aryl,

het er oaryl am nocar bonyl aryl, nitroal kyl aryl,

al kyl sul f onyl am noal kyl aryl4

het er ocycl oal i phati ccar bonyl aryl

al kyl sul fonyl al kyl aryl, cyanoal kyl aryl,

het er ocycl oal i phati ccar bonyl aryl,
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cycl oheptyl, or the Iike. Wthout limtation, exanples
of bicyclic cycloal kyl groups include
woewalyde®- i ndenyl , decahydr o- napht hyl , PCT/US2005/029796
bi cycl o[ 3. 2. 1] octyl, bicyclo[2.2.2]octyl,
bicyclo[S 3. 1] nonyl, bicyclo[3.3.2.]decyl,

b oy o AT o i e s

i m Thd lf(ﬂhbwmgudldtalle& clescOpigmoid ph;rectext kcu chetain spec:lﬁc embodiments of the

nor ber r,i
R BaryIe o HedrelRoen dhirgft o Spbin g gy 1 i
d@b@m(’ﬁﬁkdf@teﬁm aiplmadeito g,hep dﬂammgs mheﬁﬁlﬁ Gike Aarts are demgnated with like

n%%q ﬁE?}@S?%l éAﬁg’Bg :%Q/ 8?1?3&611 12 O‘TBg ! gscrel}gtlo &g?nvention may be

nﬁgﬂérm&daﬁ aiydelizv tagis oorigated mdl@la:;oamhhaegdo Whether icxatip] @g., video)
orl st&’a qlﬁt,)e( g l{j d %g%§ Pa?ndl \glzﬁlt gf&%%aﬁ lﬁcr) g}%a[rlly ]gltogen 9Trtlcularly, it is
&@f@lﬁt&f tBatl tﬁ@ﬁﬂe}ﬂﬁon ped shinthl@nenrp i blydssocﬁ}éﬂhﬁfhea)(\&ﬁyﬂy of electronic

cycl op nten bi.cyclo cten
ey SIRBES. T BHGHEHIN. PByE SRy Y Islson e diep gl daa ssistans
(m@) b@ananlteldoaabérwbﬁ Uddsrplifetsf emsaﬁecaws/ﬁﬁ%moesalchmerug aab® players,
position on the ring or rings. | oal kyl or
caelgferdagﬂ RERY IFongP 6% pViEshvatsheso yS’PFlﬁn a?watgrabéfww njjotsy flat panel
@jfl@ysoﬁonﬁfﬁlf& nfod RS, dutéedilphays U, iomalet BBSLY, Gtc()€cddkpit controls and/or
al kenyl, or. al kynyl), cycl oal kyl,
dle}élw@} SIQPIRX’ p§ %ﬂn;@g,q Vle‘ﬁ%fe&: d%i? ydg|akr§:|1r view camera in a vehicle), electronic
ﬂd?@ﬁ&ﬁih@cé{&ltr@ﬁl: leyilpbakk i mF]"f!;r ?S}OJectb@g %fcﬂﬁéc‘tﬂral AhukeY, s packaging, and
het erocycl o | oxy, aryl oxy,
’é“r BEICPI Y-S disalek pf eages prop @#%apéswl%)xyMEMso%mes of similar
stﬁfc%ﬁcr QAKRYL de@AbdAOherdth lchi? alsG%hﬁ&Y un ‘ﬂl)tk@l % Yons such as in
kyl car bonyl oxy, am nocarbonyl, al kyl carbonyl'am no,
elegt@m@aﬂylvvktyhleaémw am no,
(Cycbgﬁclmétf)e@k'{@f Cﬂ:%@lﬁ?c %ﬁ})ﬂ?* erﬁfoﬁln%f QQHQQ&EQ '?19 interferometric

aral k am no, eteroc cl oal kyl ) car bonyl am no,
MBMS éxsgl@y @leg)gnuqy |11}1§trzp¢9c1 g)alflglgﬁ)“ ami fhese devices, the pixels are in either a

bth%xtég% g%ysllta(f@r E‘p leﬁg%trt ac;}i?t“gérglaj’ Qi{tgythg @{s?l yﬂeﬁﬁ?’c%ﬂects a large

r ox rcapto,
p@tl@b@uhﬂ@ﬂyﬁlb@(h@t iplasuskrt dMdn)in tlgujaﬂq (n«yﬂf’ ¢ré c@sed”) state, the display
kyl syl fi I 8|
elg%lls 6%&0{8[}%%&1“{1%{{ (k;‘fﬁrﬁ)geyahgh %l t %‘ %sg?l b&g&%g%ﬁ)ﬁl emb0d1ment the light
rexflactma;ﬁqybpertws df ke Forkeand|[ @ﬂfl]sta\;%tmazyube kqveisedat ﬂ\/ﬁMS plxels can be
conl)ﬁ%%% )?locﬁeofaﬁt%yﬁ gt Iéltan y aq secié/c?ed co orﬁD h@&v&lﬁg 5’ Irg%!ﬂ%g gisplay in addition to
bhﬂk@hbﬂﬂyclo[s 1 1]hepty| alkylcycloalkenyl or the

I|ke her ei .
ot BB oo IR e ciroO e Kiffer msel b g edaiels of
vidudh elisplag e whkreal dagh p@creb ogmyitizes a MEBST mteyfeﬂoﬁﬁtricemydulator In some

ou 043] heteroc cl oal
bt A, B G SUPRSHOPDr B1 Gyt amey of thee
infdrftsRtktid mb«ﬂulﬂ@@d)Eaé}Emg:rfcroﬁletrm éiumsrhieshelds apao oo Eeﬂectlve layers

PR aﬁvreagidz% AR L ——

city (v‘@tll’ftlt l'baétloﬁ&ﬁaria'ﬂle ﬁiﬁﬁﬁcn)non Emxanp EﬁSodihﬁerﬁ, one of the reflective layers may

het er eler?al kyl UIB I}Cl ude Opt on to eréc’llrjlggt eréfeased state, the
fhet RO SRS

nfo%UIealBy&l Esﬁgddﬂ“cﬁéﬁad ala Pc‘lfﬁﬂvél?,ﬁ QdrgWidtancd frdmdi ﬁx@di PANALly reflective layer. In

3- dloxolanyl, oxazolidyl, isoxazolidyl, norpholinyl,
t}{ehqegqﬁslrm.?mow f edE?Véhlﬁdi’Yfr B%ﬁg%tgqypg”more closely adjacent to ‘the partially
re‘ﬂ@&tﬁi@mgie@ Clh&@éﬁ@ Mght thRCIeARMH HRtNhe GRb QBRAY Interferes constructively or

oct ahydr o-i ndol yl ,” oct ahydr o- pyri ndi nyl,

decahydr o- qU|noI|nyI oct ahydr obenzo[ ]t hi opheneyl,
2-oxa-bicyclo[2.2.2]octy|, | -aza- bicycl o[ 2. 2. 2] octyl,
3-azabi cycl o[ 3.2.1]octanyls
2,6-dioxa-tricyclo[3.3.1.0 3 7] nonyl, tropane. A
nonocycl i c heterocycl oal kyl group may be fused with a
phenyl nnlety such as tetrahydr0|squ|noI|ne

. o o o o o o g, o
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al koxycar bonyl het erocycl oal kyl (e.g.,
et hoxycar bonyl t ropane), al koxycarbonyl het er ocycl oal kyl
W@ 200g/026226 hoxycar bonyl pi peridyl), or the |ike.P¢DUF3005029796
“heteroaryl"” group, as used herein, refers to a
nmonocycl i c, bicyclic or tricyclic ring structure

havi 4
der:s?r\rl]/lclécpvgpocllﬁ%en ngamh rel% S SI(B ol o gr eb@abﬁn%gggngrq%%r oéum%g either an

owﬂbﬁeﬂattﬂvomsamheﬁ@o%) staenﬁi»r vdeh pmeln one or m)r e rings of

t he clic or.tri rin tru ar,onma . .
A het'df &< $ 4o cﬁd %orrtéodl of(fl){e C‘gflxe guayt % PS fbnsc s es two ad ag/es 1nr%ﬁrferometnc
nfoduibtosy 122 bad B |Ingﬁ> mt’Eeromxtacrpioéulaiar tﬂ;mzﬁhukﬁda goadbfe and highly

%Ftévteq%ygr ? 16 lllus#z?ﬁt‘aﬁgm a.z{yF:as%E ﬁasg{l%t a\tlt\%i pg%:}e het(f dlgt%X lfjrotx:n a fixed
patiallyntbfbytive layed Qﬁd n;nl the h&ﬁfﬁ@cﬂme]tlﬁcu taplylatoe mZtO{m the right, the movable

b SRRSO HANR B o] SIS i SPUPe i

rdflektivedazol pl furyl pyrrolyl, thlenyl thiazolyl,

oxaz ., jmda tefraz benzofur .
i soq %}% 8?“?41@11/ ers E@’ni?‘hiﬁaf "8 %ﬂ@%@ﬁ“e Pa‘?‘ﬂﬁ%i{%fﬁf’%‘ﬁ gnd partially
rddlRene! Bhd@ziapeoe SbRYEHID |f<5}d@4aﬁipleb B &E{Jésu&kd(br@x(ﬁl RorebBPED each of
b] furyl, benzo[ ]thiophenyl, indazoly

eﬁwraialféuuwm-mw airsvswentpwsmafe W s Ypyers g pgfjerned into

parald¥] strip8lladd ) Rl rWV ciect’fddeJ fal (ﬁs%)ély defibd £ARQrBEd further below. The
qU|noxaIyI | soqu gqunonz

mowRbolayer 1 4. 14 e b&ztyemgﬁri as werlfs gt Rﬁ‘éaé]ﬁlt Y51 o g I dep g eggpetal layer or

layétts '(@‘Hﬁ) ﬂamotﬂ@et ﬂo@rélecﬁf&fég €oLC lé %51%% rté/d St pb&16 | $48 an intervening
henyl , ZFLpééro y rro yl', oxazolyl,

S%Cﬁgfz‘léll r?qterlql ﬁ?malieé|by’[weerp RO &ﬂ f‘é;ld %%l@][l 1a1 material is etched away,
tHe%foﬁh@tﬂ@JnWab 1a}10rs?’aré sépgxla%q IrRAthY hxedzlﬁ&tﬂﬂ}%&\/ﬂy’a (ﬂ&ﬁned air gap 19. A

gran dyl, pyridazyl, pyrimdyl,” pyrazol
high acpyductlw a11d Bilsctive mz@nal Suvbwe@yﬁmn@n sy heoed |f<§ the eformable

a&%’%‘ﬁﬂ%s SGHA %ﬁ&lﬁ&@%%&’esrl ot O;ﬁ ddipeencl ature.

or |nstance Furan Thi azo [049] Wt hout
| i mi ¥Gthi om apidicd yeltdge, ﬂiletce‘rltyak%/reglalrﬁ dqetmasn ithed wrz;lﬂa 16a and the

| |
Y g 50 e A0 TGP ¢ e
Howelest,i whdn, a pefoitiall éif@tencq mdml@fldyﬂo a @éqcrtednpwsazlgllcolumn the capacitor

f(Q‘I%Q& gﬂhgﬁ@e{r%ct‘lonp& 41&!’]1])6(7&1' an %lg%élé %f%}:t!r&%L at (HY! l:(fhoﬁsydndlng pixel becomes

I Soqul no , ClnNno qul nazo
c]qayg'edoamil @E}ctroé_t@t& fmapmpdﬂylhe dlyd:trodgsr topdtizari df/the vﬂtaqusj liigh enough, the

mogab? Q%ﬁd' Fof c?nrngﬁi I} l“éln??orcea ? G52k %ilﬁr;l(gd fa?egs(% gn%%g material which is not

chem < nonenc ure i'nstance: -Benzoxazi ne
111m1mb:héd inithie F@urermagalbd d@goiﬂ%ﬁﬂ thé fixed lya@ao ptevers shorting and control the

s€ r@h %stgx%{ceg ustra eﬁ%gr 6@ 1%861 g?l'g é’l (r1é,3¥1t 1n’ %%%( X;’gﬁ éey vior is the

sade feariiiabskyfl the I'pyhfifl@'ngahk Yibplicd )pﬁahtk;ﬂ |differérmb K Vi this way, row/column

TP R R —

to taytakaiah kydveaidayl LA ey ﬂlh}ﬂﬁg} teytnologies.

(heteroc ). ara and haI aIk such as
Tt Flaors cubRue S il ont Sierblaiy Proces) 3ned St me &% aray of
it ek dbiting mbylﬁlh@@l iﬁyb c(@lag applyRibR.Pr Pigitk, 2 Gy @l 8wty block diagram

clopent and c ex I et erocycl oal i phatic
11%1@‘5@. iolheg VTN tpi%lc %egwa that ppy %\%p?mta |a§Hects of the invention.
IIpthQ %ﬁ@ﬁﬁlﬁ'}‘ |emb3dn%61§ ﬂhE |eIeE&(ﬁ1[bYJewc€Ti&{cmdl@§ h chess&ﬂlr\@ﬁlbﬂ may be any
- di oxol anyl ol i dyl, or p| eridin
gﬁ@faé PB‘Q?VI 51 g)r m %P%ropr?%ﬁfﬂ SHER as ﬁ%\@ %ﬂ“tmm Pentium II%,

PeSREHO) NesiuB G2  Henthuf®HPrB Ym0y .2 MIPSAO] Power BAPNAXMIPHA®, or any

benzi mi dazyl, benzo-1, 2, 5- thladlazol1

SRsERL GUIPOSE TUiGTRRIAPCASE| SR agra Wamipk ﬁ186ﬂh@i‘?9€fs§°r aigasoptroller, or a
cycl oal kyl oxy; heterocycl oal kyl oxy; aryl oxy;

het er oaryl oxy; aral kyl oxy; ¢eteroaral kyl oxy; aroyl;

het eroaroyl ; am no (e.g., carbonylam no,

al kyl car bonyl am no, al kyl sul fonyl am no,

aryl carbonyl am no, cycloalkylcarbonylan1no

o, o
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that is substituted with a heteroaryl group. Both
"al kyl" and "heteroaryl" have been defined above.

WO 08826236 used herein, "cyclic noiety" includeBCT/US2005/029796
cycl oal kyl, heterocycl oal kyl, cycl oal kenyl
heterocycloalkenyl aryl, or heteroaryl, each of which
has | ' ] . r el

pr,og&arr AL %16 arrqg ? %[Aéxgééﬁr?%arl r1r1§/ ﬁ-r%ﬂ't @% pgc?cggr){]gll g@lgeo@ﬁgured to
e(@hteoonre ecfremme oboftWamandch;Ildsyl Inaadbmnyltb )exvrirmeng ahl aalpkrytlﬁg system, the
pro)%fés&%een O C%%Wr@@r OVCXé)Clijl e[ Ace(i):r
bovaehaterphonegpicptiong ﬁreafrmﬂtpoogarg fo0 arry dﬂaw rscrfg;varh apphcatlon

str ukglgeg%%kf?da}é??l :T?ée rg%egso(g yﬁsda ?&c%aalmﬁd Ff‘o F(f(mrrrumca?e Ynth an array
ca{tﬂ)ﬂlktyll Iheheemldirhens [ theydrray kedtailen?2yingludds a row driver circuit 24 and a

cOIGi P GHENb POV s BB eSO e A eGP ofthe aray
1Hu§@t& in FRERECtE ¥Rdwh by @&7]11109\81 US@CFiémGJ @] NForaMEMS interferometric

| kox ro refers.to an O grou re .
mogyigigrs ﬂﬁgrgwré@&ﬁm(férrwr%@ negr&rlgf. s A Tyeress propery of
t@k&@@%eﬁﬂl@?ﬁteﬂnﬁhgdﬁg_’ sﬁmayeéqémesmﬂ?mtbiesé rr?;&w;@klmmerence to

roups on e s at om_ or adj acen ons a
oFhouE D Lo Sele o om o ad pcent ators Lhak (RIS wien o
voRisa g re&t@&ﬁﬁroﬁﬁqaﬂm ﬂl@ h@lvible Byer SakdtOXYits stOAAhd ﬁflt@gesdrops back
to -O-SO-RX or -SOOR X, where_Rx has been_define
belpw\id. oifs-j I the exeplary spofiment ReFEdsto R BRsPledret §°‘1561°t relcase
com;fﬁét%l'y un{llorﬁgllolﬁge &%R%%ew 2idlis. Fhers W tflli%rhyﬂangeg)‘f‘?b'lﬂl e, about3to 7V

ers to - wherei n Rx has been defi ne

it g esamipty alrﬁﬁrretgd 8t Fighie o et theve exite 2opinrie &f pyplied voltage within

vﬁﬁ@ﬂ%ﬁe‘ cIeUitcg Q:, s?albi%yih Sithek %Xéleasélf &la%htta@ Efytle ﬂ"ﬁrs & referred to herein as the
hal oaryl sul fonyl), "heteroaryl sul

ony|
“brstcyqsrsewmdca‘ar yars Utebg ity | yindasy.” ¢ rF@r K kiesplap/omqy hayvings dlye hysteresis
cﬁ‘a%c‘?érﬁtlt% of SF{IJg,lufré g‘yriae o QU P ﬁfaﬁﬁoch ﬁl‘a‘roc&(c% bgdél ‘é@gﬁcﬁ'tﬁht during
Rx has been defi'ned above.
r@Vﬂ sifabeie, Hkﬂyinstm stiatgd row @62]6 tAbe @r@@ﬁrﬂedrﬁer e?rmsed toa V01tage difference
[
gdé&h{ g)r%l n,eg& glggl\s} Eh%f &t g)nl%q%lgég 8 eT%og\A;]a&BE vPlI}] Sg%ﬁance of close to
zerb keyltss Ut ffea thel Strolpeo aRpixels arssexgosee tqea ficady sfaﬁa/bbw ritfesgnce of about 5
; " [
o8 18 BB bR UGE S on SR D EDOE g wricon
eacwéfpexei sdeo a poteatial Piftetence witlow ﬁleé‘srtb@htytvunw wft3h7 $6IB in this example.

en or, 1 1S 0 | Nl
1s fg e E§ the flé%é%& 111Ls ) dad 84 E\ 1% 1 %thfés/ {rﬂr%pg %18 ggﬁesaptpngd voltage
cg’[dltl,qns r13fc&1thr 120] atctmeteétqrurcteaseé prS(eﬂ)atmg hiRex Rpinoe cadiRpXel of the
ngfggerc}éne (‘08]8 lﬁ l%hgg*‘h@/ félle ﬁauate% orufe¥e%se%e ?ﬂe,glrg%%sgr‘ﬁ%lly a capacitor
forak@ b the dﬁxéd]&d&h(ﬁwugtrdflﬁtwd\ﬁya@ 15 Eb1@stiNRcHREE Mwikat@ivioltage within

., Rg , .and ave been defi.ned ahove 067 .
st iR ATISEH A BEen g oS G0 C B R fays into the
pﬁﬁnm&ehm@ﬁdpﬁhmmamdbber group refers to an am do group
such_as i nst nce an

al kyrwrwamﬂ LG o plaidtms R eczrrj)tew geserting, fhe,sgf ¢f column
eBXtr&H@§ 1nb&g<5}dzd1i6£ lwﬁtﬁdhe&ﬁ@h/ﬁdse{ fiﬁﬁﬂuaﬁé& pigiedh ferfRétRowa A row pulse is
anrnocar ony oup, used .al one_or in conpection Wt
theR PR @rﬂbeu‘ﬁwr eg]r@F%J)dF’oaCHﬁtl%ﬁ%a 81"6{5&9156%’8’& ng o t%ﬁ BSSyrte column
hﬁesc(’l@e -assettQP%} ofséollhiﬁleéiedl@ﬁ&l iB theA Bhan@ékiR X Eadpbaimy the des1red set of
used al gne or in connection w th another group ref

agt&atgi P55 B)nt;;p S@P%]“?WS e Rulsg s ;ﬂlq{]ﬁpp]@dé? @e row[ @:]trogg actuatmg the

alrhe;r&émm rara 2 lﬁh&ﬁmadew{h thd Rb&fea cuqma R1leBhdddh. QYR 1 pixels
suc as al { kyl -, wherein al k has been defij ned
(¥]

Rty L rAgv%@é@a e Femain indbe staiedhav wete tielig furinedhegiow 1 pulse.
to an am do group such as -NR X-C(O -, wherein Rx has

been defi ned above. [072] As used herein, an

"am nosul fonyl" refers to the structure -N(R X)2-S(0O

2-, wherein Rx has been defined above. [073] As used

herein, an "oxo" refers to =0. [074] As used hereln

Y M .

X 52 daI‘F] %Ppehcapélns 1ncl%dmg a web
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description of conpounds and exanpl es thereof. Unless

ot herwi se indicated, an optionally substituted group
woreapekzo2e6 a substituent at each substitut abl e pOBUS10051029796

of the group, and when nore than one position in any

gi ven structure may be substituted with nore than one
T}?ﬁg El}qzat Ith Heﬁ)ﬂ%tec? ?or ?tgetee% [re ge0l retolcreg q’ro@se 1%' 2 de uengal%#%}ogn 0 prc{duce the frame.
Geneedlly, }ﬂﬁsﬁbmﬂ;’l areﬁrefrbs‘hgd Siluﬂ)'si Iupdimdt with uehy asplay data by continually

het er cl oal t o _anot her, ri
repgrt e AR oors BEYed R R ey SRR P e uftppprotocols
o2 .dgiving hew and bcﬁlgtﬁn shett®le® BEpl&ﬂmﬂiﬁys ’@tmﬁﬂucé\ﬂlsplﬁﬁ fiafes are also well
or di ng% gkl IL.in the. art. eco‘% {]i conbi nati ons
Y PORSE & OpPLiog Tat ¢ r’fsﬁ’i‘tén A%t ion are those
conbFiales 0R6d § NAkrdte sl posible h&tﬁatfoﬁ fproaddoDfor Ofeatiigadodi@layrframe on

th% g? m(r:ag(l o|£¥1g81f?§mil3b lf Hﬁ\gt%gé gfbgs %]c %‘[:Srbgglﬂ’ﬁg;l@ ?q?x’l voltage levels that

nagbeigd FR p@@mmﬁlﬁg tﬂéaltyst&léﬁs Ates DUBBLRT iTakde)Figidé £E@6bdiment,
when subjected to conditions to ?Ilowfor their

ghabag SPiSh v E g e APRICRSIREEE Or AR § vt 70 E GORIPRFiate Tow to

+BVT iwhich ahdyOBorre@ptihd Us €5 Rilts QRE 48 vomRIespetiveie 1IEPRME 8Be pixel is
di scl osed herein. In some enbodi rrents a stable

aceampPt b petiingche aRTPRyiafeecoling 1@ Dompaishie .agpre}?t@tet 194t to the same
+h§, ﬂ‘é&ucﬁ‘}ébasie@@(lélﬁbdtyntﬁi GigtRebeMoRNs 8 Rixeft Indthose rows where the row
tenperature of 40 OC or |ess, in the absence of
veHeBe fsuhadd o e relts, dhioricelalarey sttlaét PoEees et thes averef ggiginally in,
reBhrdleS @t vhBmWBRK o8 bt AR, UseT, N her ein, an effective
amount i s defined as the anount uired to confer a .
t her Bigwigt5iBds @ fifmdng diggran H@thtgeaateeeﬁ apV et colypiysiprpls applied to the
3{3}’5}} z%t" #M%tv@ﬁéﬂ \pﬁqeéﬁﬂqﬁﬁlle QQpla fira n?é‘rﬁét@ﬁﬁls@a{t&ﬁn Figure SA, where
condition of the patien
aqtlmteeirm@lmm oersteflpetioe. Bn@ratg ewitipg thedrimed|lestraied thbigem S A, the pixels
c:!ntb%sh'*? gngpﬁatgnabtli ingtfn@r& E‘:ﬂﬁe‘%row? 91]#% @g(él%f a C%lythe columns are at +5

surfac escrlbe reirelc
valisenWith ehese Repicd vBltageR 1&9 Hoeb66Y staBedy tlein xistiog aptatedray released
st?tﬁ approxi mately determ ned from hei ght and wei ght of
€ patient. See, e.g., Scientific Tables, GCeigy
Phar imathe Lngu:aIS& frime) spirgls (DNBW(NYr K2,2)53F,2) 4191705)3) os actuated. To
acifc]:omdhslﬂﬁtlb éi&ljm ﬁ}enlgglrr]r%:i’ err%\gM egZCoEL*mn? ggmte sett to C% V&Hs nagld column 3
ischefpio ctSedlth €Tles docamet clasge thestatt of anyi pixdly) tecaadel alll th@ptﬁcls temain in

th%éh volt r‘?gat% %E]\IN%%?W gpwa 1% te{? %§ n? utg? I8¢ thgggogsegr % épo{o 5 volts,

aﬁ&h}tc]Rtoazt’ed) STdomftiagad et (1dnand @12) paxel aa&yammsrthec(lg:%e pixel ,No other

piggg% f%ﬂ%ﬁ%%@&ﬁ%%‘?%gng 8 ggc riqxﬁ gggla%érgci %&“%5?2 ésa Qeq to( -Ig)volts, and columns

12h&B afbcdaem' —KSa\l'oltis sahe ﬁeﬁnea&ro\ﬂehﬂph&s toed &Y Witlihén Sctuate pixel (2,2) and

| ast. ere eoneLri c Onf or mat i onal L.
oS O i 235 S PO SO T B B o i e g Bsgimilarly
sédfby btind cftih&tlﬁisl?.odihd 3Up|-8 $6ltsphrttiedohinge] ot -2t |flks. The row 3 strobe sets the

tauto forns of the comounds_.of the invention are
tqj  HRRS %Siw\ga gpldege > S ey BES hiTamg dra oy matenyls are zero, and the

cOth@ $SteMidkC bl &faml Aldder 3 OHICT USRS abtE RieCdiglaynBRI Bémstable in the
are al so_neant to |n?l ude conpounds that differ only

argpgement a5 Biges Séy bl be appsretaddhit S e IRocsiE fagbe employed for

aiddyR B dbARhs SXRNPLS ofGOWD Mt uRRY MBwiNAsdbL5RAciated that the timing,
structures except for the replacenent of hydrogen

sqquencerand favels of yqliegasisedde Peiie e 256 epliwin agpatign e%tt %W”ed widely

w‘i?cﬂlné%helé’eﬁerapﬁrm%i‘bﬁs %Gﬂxhé‘d‘@dév& %ﬁcﬁ)ﬁl@ aBée e%rhthé 'ﬂ; éx@ﬁpl%ﬁr%%r and any

his invention. Such conpounds are usef ul
%ﬁ%lveltagasm%th@l ¢an; e bsed owitls thr prpjephEgentignpi Itﬂrcf@‘PIé%iF, it will be
assays. |1. COVPOUNDS [ 083] The present invention
provi des net hods of nodul atd§ ng nuscarini c receptor
activity using conmpounds of formulae (I and I1),
descri bed above, that are useful in nodul ating
act|V|ty of a rruscarl n| c receptor [084] l\/bt hods of
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[090] Xi is -(CH2V, -O, -S, -N(Q)-, N(C(O) X

2-aliphatic)- in mhlch X2 is absent, -0, - NQ2-,
wo@ero06Bta6 - and the aliphatic group is opti 0naP¢"§/US2005/029796

substituted with 1-3 substituents independently

selected from @. [091] Each Q is independently hal o,

a@pg\'e(xc&t%%g% thec%%l clp® 8y agznﬁ(%% O&%@@ﬁ ) E %‘Sged from the circuit

corhnGR y ) ofGhRe ar-ral‘ﬂ(d@'&)r@(o@%:ﬁi( Qh Zhat tm(r@wlmlg@éi@iﬂé 210 6.2V + Vi
- N(. 1i.on in i % .
aréctl él%ll)«n?;ﬁ g)ﬁt co%nn u&}d c?l} oW, vot 8%1 Bél’é% rl% :!Z @bias. In this

Q Raependentt yo8e ecte
eﬁlﬂ&ﬁl}leﬁ&h&]re@ﬁsel \&)ltagedmyéredhgﬂtly)dﬂﬂ;rerm lfrloplhatoi w]ts. It can be as large as a

et e Rt oLy | ) Toeiuding 105 "

substTihe d&ﬁhtsSbf ithiechepernd @i triteyfesﬁﬂleﬁu‘ri maetufat@smheBopefa@®AB hecordance with
Each

thegir@f 'set %%E&})%ve mayw'\?%t( Eﬂr@fcafnp% gBJ:,es gX @Llllustrate three

dﬁ’fé{le)ﬁt eﬁibdidnﬁ&ﬂé bE/ tH:Teul’EiS\hmg diirest siuttirel - Bighk draliva ceoso sectlon of the
mwm[céglﬁ};urg&e HN}@F f‘sgtréﬂ Pgﬁlﬁ{aﬂ @at%V§(1%) a5 :jﬁﬁ)fﬁtt%_% on Orthogonally

eﬁéﬁdmg s’ﬁfo@rﬂﬁﬁ% HEReE eBY fhk h&ved&@ﬁﬂ@ﬂﬁ@in&‘terlamﬂ is attached to supports

teroaryl rin each option y su uted wt
a*sfﬁf) gqrmreerﬂ}z@né%bfé%%?e dn e ?@ mqy&%ﬁe eﬁﬁctwaten%ﬁé is suspended
tmm@&&ormabg'llaye‘r 3h, Thﬁ(é@)b%ﬁhmenf\ﬁ% ben&Hbkcat @ IBd stﬁ@ﬁﬁal%mgm and
is a heteroc%éllc ring optlonall% substituted with 1

mglsriale | ySerb s the g lecting TrRicA) frhican bej epdizefl yifh resRest tq:[ﬁne optical
pmggmes GRS the gﬁ: %ral Fn ohll rﬁa%@s 2kd tHRs ¥AEbIARer 34 can be

each i is independent 2, or 3. [096] Each m and n
optgmizewisie epaert g dasired meshantfal Proprissi dEe Arpdiction of warjogs types of
it GRRMc &evmk@g Eescﬁﬁ&f‘m% x}aﬁet%f IZDI. hsl{eg%géun{:eﬁ% hmb!lu&hﬁg, for example,

i ndependent | 1; each t is each z 1s

U dblished Hop a@n 2004405 1929y o”gwdemeetbréf Vé?élpi@étvnd?chmﬁées may be
Iéérl?‘é ngﬂo@%bepﬁlg’vébg@es dgsgl%guﬁ%tuggs 1§1€’Jlﬂyé g gelrlleg of material deposition,

or pharnmaceutically acceptable salts
pwhmmemﬁndﬁ@m@0$mEach O'RlL, R2, R3 is independently Q1

%m Qhe %%)}_@Q% %aﬁo@g g%ééﬁ &(%(fﬁesoté% th%é Q%_Bégd 6r§ the dielectric

betN@@l)he layen( @R jhe, dewice,Gspeodrdly 2y hed 2thé glN/lce[s @I@gqtua_ted gndqheld in the

H@{l%} sta%‘bﬂé;( e%l%% %15%%49 ?1w€r§s 1%’16%%1‘%% %?%E@P ol gxangfgo £5he moving

layier(IR Jadvyays it wlhlghd:r noltmtlall nekahaat fochg fivesplays vapt itlenddviop is actuated by
potert& sI lg li'/‘}n 13 r\ﬁmﬁ%%hm&e I?ér er t}¥a9 ]t19e41)utg? tllnséfl%l!]d f’f Stab11 tly’p?'] altoivv ly increasing

rmnoc clo a nohocyc er oa
c@rg&ﬁmﬂdﬁdaﬂﬁa tliglectrio I’oe1avebn thy ¢dyeis carx b@lrt to Ish:lﬁtdhe lysgrepigpurve for the
cl oal.i phatii.c

daxfl%e glrhls 1§ %nc%%%(lg%a ag I1t CH%SF e? gﬁh eﬁfglt'maglcent?)n € P}z]eé tmI% and iy different
\xaylﬁﬂiﬁil’(’ltﬁklrent aixels ttﬂiw atel ewyimteld dn (drffetemt O)ylyé dmer gmeup\sauaﬁ be seen in the

e%‘]%gpn‘%%f 9%#?0&{’%@? ﬁ%lﬁggp F 111 %g(lfeu m{lgg tua%on ahd every time in
tméb&ﬁmfél i @5‘3 eleatddp edtiaclo ¥ highsi poyeatiil hanahdcdliian electrode During

acta;FlzlatC dﬁ&%gﬁp%&vgp? ﬁlﬁ Ip a%glt}ll eé?rlé)g v%@lig gqt)qel% Ff\g?%e dnieﬁtlon from the
oA bl@éﬁo@td\x&rcﬂb&&iﬁmn clédtrode. NH-, - -, or -S(O - and

the tic group tlonaII W th
s ubst ‘ﬁ%lf‘én FW@M&%W?C%P%&‘{ Mglpf%diﬁp& clansat Vi“g’ﬁ gpotential
dﬂ‘feSdnBQbiea ﬁlrst sy &mﬂ@hdf@ﬂ’&rt\{hﬁﬁﬂ thiel dipldp virSie PFoR&S Nind actuatlng the

r js fused wi B, rin en present, is a 5-

Nﬁ‘%\% Sielgy elpprya ity i‘?d-‘tOFeé‘t@rd“%‘é?@P Sy ¢ EOI?IW §PPosHiel thesﬁrst polarity
deitd LRBdddpoteR Bt ihk leﬁsﬁﬁy W‘rﬁé’brace% qfhlsQ?ﬁ@ic pfloipl®fs iflfstrated in Figures
[0105] X1'is -(CH2); N( Q2) -
7. %36.@POFB X2- al i phat i c) - |n mhlch X2 is absent, -O,

-NH, -NQ2-, or -S(O2- and the aliphatic group is
optionally substituted with 1-3 substituents
i ndependent|y selected from 8. [0106] Each Q is
i ndependently hal o, -CN, -NOX2 -0(32, -S(0 2@, -S(O
NQ)2, -N(@ , -GO0R, -C(0-@, -C(ONQ@)?2
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[0110] Each @ is a heterocyclic ring optionally

substituted with 1-3 substituents sel ected from hal o,
W@x@6/0%i226C 4al kyl, -CN, -NO 2 , -CF 3, -OCF 3PCT/USIN5/029796

-SH, -S(O H, -NH 2, and -COOH. [0111] Each i is

i ndependently 1, 2, or 3 . [0112] Each p is Oor 1.

[ OLLH1 1RG0, o o PUERRIAPA) e Rl BHHELABRCA it v
In thiStisid, theelata 1@ t[l@d_ollﬁn]ms@ocssvaad fomox ¥ €ileq aithgpHator € depending on the
rgcliJ Qtate of ﬁB g?xe}/s l 9(?\)9 tl)eﬁqug% t}pe r%&zl 101%n% rtl%pi/a[lﬁq?l | IQV;ZV !Hr]ln the row 2

hnentlmhlaw Vilidﬁ”omwdaymhg) &‘delrpm aﬂllne tigpe.o Upgmet M és written as shown in Figure
5 ‘gholcl?/ lolgr%t e: 82)|OS|1 \pegatoiarlglglgr% P e\’\/l%hgﬁenlg)gvtaee XC LO 9 gOVG hhe column
e]lectrtgle alhmg MEEMSJ@vag atthaa. |Dur1)(g‘, acnmdion,] they C(E,lmﬁ emcttdale may be at -5

n cl oal. C, the cl oh te oaI atl . the
Vg?rb t@% Fc&m V(élﬁa%e o 1etr?w ésy C{? elvj%ig {‘ulg 6%%nﬁ§elease for Frame
N&mbﬁkp&ﬂkﬁdﬂMmmﬂméﬁﬂh@&bb&ﬂﬁg&H%@EMﬁmhﬁHMﬂhhﬁesF@ﬁm4

O)Erameg\rlﬁl Jg(v& en %%h‘[c]fof %ce éﬁﬁg?arbi Eefg%e 8§ "For %lranie N+1, the

s@ﬁtvblﬁ?d’gahd ¥ \S ahsthe colt@f veltdgh 1s]se’8toSH§ bﬁfd doti@tef #hd -5 V to release. Thus,

sele t ed. fro r is a S|n% ar
g\P ﬂ}g ’(ﬁger 1is aP Veﬁ eegoghyolta%%ﬁﬁmpd Snegatlve polarity
hér@ﬁe dAMKE idBlay I BehtBualyheRedBEE BRI, uptifte® tie foldreirR@f Bl alternated
cyclo i phatjc or hetgrocycllc ring, and is optionally

gt‘tyscglt %rmseallthlraHnelN§2 Fln%)\(\gltteléjn the rsal@ ma[neyj_ fg]Frqnﬁe N, Frame N+3
wWeigkd Al the QR AdhA®RL Fram@N—ﬁ &Hd s@ Bﬁ' BNAis Wy,&@ﬂﬁdnt dﬂpﬁc@ls takes place
nocycloallphatlc grou

inhath pdderitives & erabpdpmegisefall %vgfmg th§ @%Wl%ﬁ?tlﬁgﬁlél qu)pposrne polarities are

réﬁ&ﬁ@élﬁ; BtpgRidd 6/8 kRal MBME LiEmeda€ 4G HRY GfePindod defined time durations
nmbodiment, G is an optionally substituted

‘fh%ﬁ@e%%ﬁlp irgp at Vhich wpage idpte ds witigngo MEMP clomepis |ofj ghs, array, and the
oﬁi‘b‘élteaf)&eﬂ?lgf dieterhdeS Ard Qich %pﬂh%d %n ﬂ@ﬁﬁﬁgly equal amount of time over a

nmonocycl oal kyls or a 5t

gvenerREipe Pbdiskammee-sThip helmrh@we éb@%ﬁ?ﬁ!“é@lp o tecpiel pasriggyer time.
opt i gn\ﬁ'dé yar§Hbon tn{ohfﬁtc%jonﬁ XF’JhQ Q@rﬂ: can l’ﬁé’ﬁ%féﬁ@%? nly(lr exeimple Frame
cycl ohexyl, cycl ohexeny cycl ohepty r cycl oocty
N 2pd £84me| N+ Kean@paprissribdtridisply deg élt@p@tn@hait logn be the same display
d??’[y Qf?lbsll(ie ﬁ&l@éjtogé, Q:ra%}nj:}f)%olpo_ Ia?gtlgs 3{ beﬁxga ok aﬁWh@fg@oﬁo dedicate
sgneoiigimds o egttinecheastity o’é@lb@t substengellyilk hixels 8 asrglb@bd ttetereng/or setting
ent C of .1 . .
tﬂe ?egc?frr%lgl ({} Sshlysg%ﬁlﬂﬁr aé E%gl?:t? achﬂteﬁ)gﬁfggdarr g 6on§/T1?$he§e§1red display
d&ml Sanng gll the kel to mrhmoraitate) 07341 Hehsrfemied iz single réw kime time by, for

e}garrg)i‘ef Leittlr%g a RUE %c}iurTlsqb Qg l\/n@ ¢ ar nd s«?anr%g% I’d ?H‘% r?&/{s 51mu1taneously with

aebWbquMrﬁh%smmpreof Exanples of G include, but are

nOt | (l;pbltsﬁg? %Igt}%l %1? )%éﬁaerggl ?418 g?t%l(]ﬁlq lgénl t?)C[ﬁ{ gr?agf in one polarity, all
t}mlﬂvyeﬂlg/ hre aelbynd; | and tiad $aniéah$;ﬂ:a,y (ﬂkd(ﬁwﬂiek mxgecmdbtnmcy kvith the opposite

PRSI R ELTRAE ARSI e s s

Nhet aﬁaﬂ Qﬁm}dn&&ﬁjafﬂlbﬁbmg BaRCiim®seMatl bbtwesn P frmﬁa;alm ynother embodiment,
tut 120 n severa |nents IS
eGP BB Sirek ?ﬂ&wa‘faﬁmw A% o ey Tow it
aI ko&yg@ﬂbﬂ BiibodirBdnt,ad FoOXWRMOIs ub&lid kbtubte aﬂaueeplaéls of the array, a
dlnents ed fro 0122

]dl?erm?ﬁ is us% t{o ielége %]g FBW&HS hgag a{u{] \ile dlsplay data (Frame N

fdi‘mﬁﬁhlﬁé)elﬁ Gitieh @athk RIRBLal, C hgﬂﬁbuanbo@ﬁﬁﬂp IFESneafi+ Codnrtiz! }H&%ded by an
but are not limted to, optionally. substituted 5t

I BEHAEEN 5 et &7hay APan et ting t@?eo%gpp"flff‘lﬁ%l]m% 1 the ones
several enbodi nents, G includes at |east 1 nitrogen

atom G can be substitutedlmﬁth 1 to 3 substituents

i ndependent |y selected from Q, and

-C(O-X2-aliphatic, where X2 is absent, -O, -NH, or

-N@2-, and the allphatlc group is optlonally

I T T Y | A ~ I L T




10

15

20

25

30

35

may conprise a stationary |layer deposited on a
substrate, the other plate may conprise a netallic
woresobznes separated fromthe stationary | ayer PYI/ES2085/029796
gap. Such devices have a wi de range of applications,
and it would be beneficial in the art to utilize
p% (flr%fg Fsrglg% NI% tgetnhP%a al —rgfaeLlrbétg}rlC grrl] es%rglg %ﬁlejbcgd%{rg%ﬁs an actuation line
'ma‘pr coxm pajarity, steleag lpxeonmcdfsheasadaeq:oemy g acteatiop rhnd l:lmb ®f opposite

ha e een | evel op UMVARY The S
BTN ARY Gnd HRY BB o FESHRG RV CACKTo & Shyarly  Thes
eab@intns errmreshan gll er anetaifallphil phxels aresahuatey at ksponsd ﬂof every frame

okt G (A FaRbiebe s et wOEome Rk e e

vv| [ hanebcesdéJ ﬁmag se dddaﬁﬂa@‘ohs/to A b Extfadﬁl@i gefatiogvélags during the

di scussi o rticularl .ater readi.ng. the se
SR AP0 B Y DO (SR T P et B PRYhe s Sesethed above,
tHenda@Cche nbwage@@a bal 1 v sinlevshasdd drosvvt he fheadmbo@Snedf, the highest
rovi de.advant ages over ot her displ ay

this inyve p
Valéa&?sc@eﬁecr tgﬁ@”‘%lrﬂi&‘ﬁu JyEpg thepe, OVFAFEIAEG FTTRY AYPATOR tlafws and not

dARROdi SIS A0 BitfateS] MBisecat Qb MHelpl @uce AfdrétibeshidgOeffects for different
control a drjver Ci rc%rw t that actuates a MEMS di spla
N

PEFlerene OiRN"ﬁh ay shasgt freguentlyrqugpg fisRiafpdates, jwhegeas others ¥y change
Ve |11ﬁ¥e'qﬁéhtl$'dﬁﬂlrfggh®1afy| &gcesp&@sﬂdqg AfthSindbSPLRY dWpla e%

process he control er 1s configured to cause t
dri véris elpe passibletiporfnra dacse pHETREVESHE ) aéyla@m%h%e protocols on 2
r&f befow B, an iRl bAkbddRhid BRA b9 oRGikdSndyNR \b@\éﬁ more than once
di splay el ement with a potential difference of
dpyngathe fipme Fytiag peocess: Flaecfappley wher writingrogut pfh@raale N, the pixels of
rSEEBd RO 'BE Eé-l’é&sé?if ardthd aidh1SPIAY foWde& € B RCH3Fen Wi 'Eheposmve polarity.
apparatus further conprises at | east one out put
Teopixelgof e & sodld bauelpased @ seepnd waetani gheyart 1 dipplay data wrltten again
W@tﬁtn@ ttlk’@ olgxlgtfyf Al fRte 40nmE Bl?ely%wﬁi §sloéle§é§‘1b%b SBBRB tor the whole array
ur|n portion o ay wite process.
coud alﬁ@bh @ﬁrf@mbd)diltmﬂtfurtheh e |apmw¢t¢<bthafpﬂlgv¢1@a@§, acrtuatlons and over-
agc{ﬁ’dg%%ﬁng;? b%_%glff%r&gﬁa r%g 2 Ecgvego %ng% gq‘i}ﬁg%rg l}@b@«ﬁ‘é SPLRAY frame write
dmmgtthoodﬁbﬁlﬂglpd@mgécfrashnn@ﬁmtdse MEMS di spl ay el enents
W % PF? f%gbﬁ{]éndadB ? s{rsger e%ﬁ)@k 81fa§ramfs 11{u%{rat% la%r ! thdl%entl 39 display
da»pnp:ai‘@t)u sTlfeuahsﬁmr dewwnmon@ ean heabs effamplec au&lluﬂgr meinebl_teetelephone.
H%WFYJe&t ﬁhg/%%g dl Sg nﬁ}éﬁ/ﬁf %ﬁgp ad)?%gd eZUﬁ%(ﬁ ?rs sli { vgr?a%%lriso{he%egg are also
ilmstraive bﬁirarlduit&ﬁs&ﬁmepmadﬂvmgs saclpad televisiynsaipgd p@ntaib& rhdilén players.

oo £ Eop R B A BB BRI O Rie BB uE Rl 204, o

speaker QOASYLHAI 1ﬁ1attld6@céiEO48Qﬂﬁi a trﬁbrﬂﬂbﬁe povs. priechviubiag 2041 is generally

PTPLFORGRY Foh BN RO RTRYE QTS Bteee] KT e of sl i

tenef heludephgeion ﬁlbldlﬂghﬁldl VaveiRt foﬁﬁm@ r DlVdddﬁlsn a;hemiﬂd@ﬁg 2041 may be

atin set of Me
maﬁ%%?ragn oy of m%ﬁr“{fﬁg P@ J&lgpw ot toaﬂa%waﬁ}aloglass rubber,
abdRManglE, oP baymahﬁfm RiieSeof. TThenEeinbem &R B Hob&S: 200 ilidBremovable
ay elenments wth a potentalsﬁl di fference

said MEMS dis
Pejfions @Pt:\gf’w@&ﬁ%{ﬁ?a@’j?ed?ﬁfc?@gai yith gt{‘lerrfslinw ngftiogs of GhSrent color,

ofllonRidyg deérElﬁ wg"o@q)m&es bedyedslkng sai d MEMS di spl ay
el enents and_t hen actuati n}g said MEMS di splay el enents

wi t hThe eéwl@h%%awf srenrdane dsrlandarici g 040 may ‘af‘r gyt 8 yprdedy pledisplays,

1r§ﬁ1'd{¥1 fd "bﬁﬁtalﬁ@ |d?sbla§',y ad Hésbﬂ?&d %e%e%? OROotRQT ém&ﬁm%tss @deddlsplay 2030
F process. anot her enbodi nent, the

lqch*@%ﬁﬁ %irpaml élwsplaé,ssualh%arﬂ?ﬁmaa%so%%ws?a%@@ T bF Rias described
a MEMS display elenent in an array of MEMS displ ay

el ements. The apparatus conprises a controller

configured to control a driver circuit that

periodically applies a first and second potenti al

di fference to the I\/EI\/S el errent These f| rst and second

. 1 cc o o e o o
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i ght nodul ati ng means. The first potential difference
and said second potential difference are respectively
wappbioad2d¢ o the |ight nodul ati ng nmeans at def i PEUSI008629796
and for defined tinme durations that depend on the rate
at whi ch image data is witten to the nodul ating
aboazg, osr 5 %patn tc}la a%irI ssugﬁgsn%%gul ant;ﬁlﬁrgtulﬁegcge%lfscggag I?scvgeﬁl lgqro%n to those
oﬂfkapmrtbe(amaH@b@Vele G alirpased ufdes@fbirigi theepreseet entbodimeem) the display 2030
riod.of dis app neans are further
BB P B ot e e R B PRy a” s ng. both

pot eh¢ edmpoédis bftome Embstimeann df sempraﬁy Jailgndeiiaé 2040 are schematically

ELEIRER okt aneter, bt Tl g, LOYEDLL B0, s

add éa&)ﬁn@ﬁdel\ﬁﬁﬁoﬂdl %Uﬁﬁérféntfs Qf Rhsd Parfialthi &idloadd thdded. Mk BRshple, in one

e P#&prrgﬁl:rg,ﬁ eeg)fee%{pf gl?@}éd g{c):g l?réjﬁ)? 1%%?@; Iérn?%@%%tn?egx{ace £027 that includes

aPt@mh Ded3 Wikt B ORI thaGacfr 3047 Yha ﬁdnsaelvagom 1@ d&mected to the
sufficient to actuate the NMEMS el enent, The

PREFEHA02 Lo 8 6THER BBl BRI 3053 JEES R toning hardvare

209t @8 bAbonfibi b & ELORLIHLA 2 SBhA VEMIR aanBal, Thaicshdemaigthardware
&F;pentlal difference being of opposite polarity and

sosenprsted 9 e raler r%aéﬂwa%aémﬁr@p@alr%?oﬁ rsjihed%?cé?ﬁﬂ P21 is also

cBinbdt&d BNELinpkNRSi8e bddsSind ANFiveCSARBILIOENt TR driver controller 2029 is
I fferences are respectively applied to the MENMS

c%péqéém frgme affer 7828 aidiie the arey droter H22 Yeieh ity is coupled to a display
aﬁiw ﬂ)t3b OR: %o%@gupﬂ?pgﬁﬂpr%dés I'}ng&atg @11 %m}%ﬁbtﬁpad r@&gl%d g?&l@ particular
IS witten to earrayo MS el enents. The firs
cxgmplase diaplay groice aP40desigif f er ences are each applied to
the m@bﬁﬂﬁ{%}fa&qM?ﬂwﬁﬁg i hﬁ%§|%4§ Gt m&tzerclfoﬂ so that
time over a given period di splay use. The meth
tlfemcmlelaryccbwﬁayu dowige 9\940tqam gorthenieasmwith pramer ofre daviees wwnagnetwork
! . : i

PO BEATAL B LE1A0652 00 ) b BB o
rqb@Veaneqml;bmehts of thelprocagsort 20@& @h@@dﬁ;rm& ae43 15 iy anmem kiagym to those of
]@L?r\l/ Jchg %gcrfgl{]tlrjag&gﬁ{ alillﬁ rgcg{\lf nﬁ%{%&? I.n ongI ?r%&%éeﬁt?&g %ﬁtienna transmits
am&reaemhs &bl signpls acudrchng:to rtiterIBEE 802. blmtetndgtdr adudiog Eﬂﬁj@ﬂé 1(a), (b), or
§| | anotther ?rME gsmen} ecﬂegrtég al Brca)mssng %(rﬁnlrd)gr:e] e(i)\fes ﬁl mgna% clco Xmg to the
B&U@ﬂ?@@‘r}bﬂhﬂdrdnﬁntthe dabeeofi neelinkat mh:ppcmaythd easteﬁm is designed to receive

DR VS o PR Py B aae s 57 IOABRAPERG g vicies cll

phond mﬁs T trz(h@cn:N‘eﬂiZ(Mﬂr}ge -protaiss itlersignald redelved figmahe altdnna 2043

P B RO T P i

2Mvea1smp&eéﬁssds mgam@wceﬁ& ﬁoxﬁ&hdw@dcdsior\mm b fhatlihsPhay be transmitted

v PR Rie i Dy BRUREAES [ 2 port]on of

t he & irﬁMteﬁﬁﬁvé’\émKddﬂ@nﬂ itieRtaayceiat 2047 QarSRd dplped tly @edefver. In yet
sal d array till another enbodi nen e invention

%@atafesfg%ho iHeRh RETVGLT Beriees 47 1an &atraoq%cs d &% 2g,ipage source,

w‘hfch Mﬁb@oﬁ'o‘i @é@ﬁt&hﬁ@@ﬁﬂtaﬁo bERENt S/ Bt BFOCEQETV0R B EFor %xample the image
colum driver and a_row. driver. The row driver and

SQUBTELTAR Wrd digialayideocdiser ({IDer & bprdsdisy Srige thet ponipins iggap data, or a
s&heRERbSIOthat JRBerEd MbgiMAd first and second potential

di fferences, wherein the absolute value of the second

pot e REqeaso0R1 @prsprdly cpairely bapuall pperetion of Hissaerorley display device
24, u?h@%rdc@s@orf QO’Z?ttre&‘i)Jeg bt Abuchab fcBimBrERd 11'n£7gesda|tel k‘rom the network
anot her “enbodi ment, the invention provides a system

e FRe GURTeRt ANGMARY YBTCEANS Pragesars the faly e raVENESeedatp o ato a format
el ements. The system conprises neans for driving a

columm of said MEMS displ ay2el enents and neans for

driving a row of said MEMS di splay el enents. The row

and colum driving nmeans are configured to actuate at

| east sone el enents of sal d array W|th f| rst and second

. 1 cc o o o - Y
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an interferonetric nodul ator display. Figure 5A
illustrates one exenplary frame of display data in the
w@z®okon2es f er onetri ¢ nodul ator di splay of Fi guP@I/BS2005/029796
Figure 5B illustrates one exenplary timng diagramfor
row and colum signals that may be used to wite the
re. 6 ' f

l{a%%qgadﬁ? 81%0 ggdﬁng)ﬁ?\é’ gfgglé 'ggta Qhé érg@esg({r 2%?; lr %lglg Eésngégihlg gﬁocessed data
tothe dnva chr&roﬂiatt a0ze oetm‘d‘tamer’vaffer 2@@8 fom storager Rew dare typicelly refers to the
ina ngnelé on, I ;[/ é(.!i:eélg 1S4 thg C%m%gs %aant%P% cg’% tg!‘rworrlé) a];tlo?lnv% }plr? fan image. For
exanghld, adohrimagei C@dﬂ‘ﬁﬁﬂ?stlb&aﬂ mckxe utpbxamyurwdm ang gehiyagalatevélor

ol ST BT e R RURAET 2. B I e T CPU o logi unit o
cbﬂtn‘oﬂ,l spdr@iion od tieaixempibryrdisplagievico2040M Obﬁ(ﬂltlag%hdrcﬂk@re R®62 generally

used to drive_ an_interf. ronetrlc tor S .
R BT O BT AUBRATER G ERDA G ang F receving
s@hzﬂs Eyeit tﬁﬂhﬁﬂr@[ﬂi@nﬁ edyr ah@nditiohidg hirdtvhie 20ER n&ﬁfhﬁdﬁ%&ﬁi components

a. visual display device co ising a plura
WY 85 fisPlo s 89E oRErAPE BEP g@@wﬂ%# é@cessor 2021 or

OBBE%&BR&QmENBODINENTS The follomnng detalled

description is ted to certain speci
embodPAdHtE BRq l? T B YRS é?ta aﬂﬂféatF%bké (i Rypcessor 2021

g dRectR B iRdprofessbr MULT bit Bele 1R frethé bEIE@ M028\@YNS refdrfhats the raw
this description, reference is made to the draw_ngs

tes rdéiaﬁpprowéatﬂ&f?rshl%h weyeEgRat Aot fraY Eehiier Spesifically, the

dh QUSHRDE 2020 e Wirhdts 1BE rAPRALE Blta Ik Mudth ﬁo*ﬁv‘ﬂa{flﬁg\’a %ter like format,
description, the invention may be inplenented |

serd\ihat & hepa time ordes pifiiable ecreapingiagiopsahe displeneny, 0\3\91 eTlr?@ the driver

cbrﬁro’ﬁ&t 89 s(eﬁ‘dsgﬂle fyrhA8Q) in®hmaidatth M kYay( @mgr ’20§2t | Wlthough a driver
I mage), and whether textual or pictorial. Mr

1rc 9P Srspgh asiatLGIa cangpllesrippiianagsopiaied wifhdhg W@ﬁﬁ%?ﬁsor 2021 asa

sﬂﬁry B hFQng %M&%ﬁ dd, c}ég&%‘gﬁlér@ ? [\ ntnplelglel‘{ta{ neﬁl%yq{/ays They

el ectroni € devices suUcC ,
ma§|®phm¢ééed i the| peessssgediless h@éwgengnbeééqdama@lsngwws 2021 as

s$BRE b 5110 2L L HrdR A R £RIRHIR B2, OPS
recelvers gators, caneras, pl ayers, _ '
canc (Tmefrlbf, thyasreayc dirso 282, respivest thaeforineisd idbwekion from the driver
cgtﬂxl'o?lglj 5)629 F8d r%fgirr%\t@ élli Qz{hegﬂagtla t119c5 sé D ﬁall@lt seb %P @Jav&&rﬁﬂltﬁéf Ste applied
computer “nmonitors, auto displa f
Hdlnﬁ pnlnay ,pelesacor)d tocthe Hlpndredsoamﬂ rsohasnrawdﬂagmsamusgqj] lazyb coming from the
views (e.g., display of a rear view
dw ng}a in tnx Ixesle) el ectroni ¢ phot ographs,
eI ec i onei ambbdlllﬂeho &leeﬂﬂvﬂrcom'ruj}lnlszwp,ramjae dtim’ré’.,()ZZ, and display array 2030
atg r gpsog%p%r% {b( ea St &4 gat U eess’, ofp gl(s:p ?}%g%gé“é,’ﬁd g‘legell Lo o% fe():(ample in one
enBydiinent) dmhiEbGltﬂﬂw 229 1@fa cehventi@ial ikplae tart@iléroort bissable display

G- Ho GHERAEe i BleBE FPED < CRA g bRy mesamey drver

ZGIEBi NE@RERiopaairiveC o Blidtatleodisslays plivy (€gh el i@ fdrometric modulator

RS (R ape AP GPVET Coripoio0ED (e BEEY Yot et Giver 2022

Saﬂﬁaﬂ ﬁn‘tﬁidtnlféﬁf 1s&:obﬁﬂo@ b h@ﬂydﬂﬁgfa@a @}tsfénis sh&}ﬁasbcfeil@bﬁ phones watches,
6" “open") state, Ee di s nent | ects
%\?tggr Sg@}l pIQATBIYS. e Vekanet VigP laiem § FRlad 5723 2[4CLi & typical displey
aMBEr | N bi-Bgbld adikpldy’ afrly @d.g..’ Gl BISHLY Jnchiddige ;antd?ﬁy dd)fS Rté@Brometric
el'ement reflects little incident visible light to the
E?m“bependlng on the enbodi nent, the |ight

ref | qot aRe IRERPDYE hBSwOL udeh® chafol BEEper@idn TR 8SmPRYy display
be reversed. MEMS pi xels can be configured to reflect

dpriesddidndntony eﬁlPOdé’é‘Pféclné‘& depice PU8 inplndsgi ngpypash suehcas|agRWERTY
display in addition to black and white. Figure 1 is an

i sonetric view depicting twe adjacent pixels in a

series of pixels of a visual display, wherein each

pi xel conprises a MEMS interferonmetric nodulator. In

sone. enbodlnents an |nterferonetr|c nDduIator dlsplay

o o - o M o .
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partially reflective layer 16a. In the interferonetric
nodul at or 12b on the right, the novable highly
wo edobea2eare | ayer 14b is illustrated i n an actPer/Es2005/029796
position adjacent to the fixed partially reflective
| ayer 16b. The fixed |layers 16a, 16b are electrically
pardlal! S t [ 3 )
k«%se%? H%{ ilﬂlgeZeph Jée%%}c}, %g&t{og,gar %Q&?%Fr}a to = reHsZtg(\{gnglielaﬁ/ aB)ressure or heat
seheibis inteinTbtpne.n eInorrnemmnlmdinaye rthee embphoﬁe oo umravﬂtj device for the
eferﬁq;j})lal%g}d%sélgy )géct%glr()gg 89\1}1% i %ﬁéreﬁogg EOéﬁiu ?%Eedqg ?n 121‘9 datz;r gethe device,
vbio¢ ponroande imxc be paberled hy a ushr $ql cagtraleng mperaasnsdnﬁs‘.bd’ e)hmqilary display
dfuﬁ#@§6 bel ow. The novabl e | ayers 14a, 14b may be
f ‘as a series of parallel strips of a deposited
nmet alPowasepply 2030aye irslude atvblmon%dneﬁgg stobege ewices as are well known in

el ectrodes
UG RPEFUERIng S eP R wp O RaeRPRa b g st vso
niché-cpaifiit bhflery Whehithivaeios aﬁ:tquf | laiaAdthdratmdodiflenti Sovedr @ﬂ]}@df 2050 is a
away, the deformabl e netal arated f
~GHRHs SBERROTRT NEAPEIE, By QST AT R Fg sl A soar-oel
phihg Ninyan6@adsiodinen e peweresubglg R05eis Bk gural toStehegdwer from a wall
al um num may be used for the deformable |ayers, and
Pffése strips may form colum el ectrodes in a display

devi gesomdifnpleRent@pib t@froVitbiragBabilifySetdry, sk MestHbddamBieNE a driver
bet ween t he IaXers 1l4a, 16a and the defopna Ie | ayer

cpnfrofler whigfpeamilecaict yn peprableres inathe clagrone 4 YT iy some cases

C&Jﬁ%l Plo¥@InmhBifityl BsifidsGhl R atray HRMLYEN, Msmf@mmﬁ ﬁ{étal'tav{/ﬂl recognize
ference is applied to a selected row and

ﬂtah @e@%‘éﬁ‘c‘?‘fﬁ@lbe¢ Gptiaidatian e FPEFSBES 1% ﬁ%lﬂun@‘ﬁé of Biwate andlor

sGRFhrE Qnipdher z%@ﬁr[%%ﬁs &hﬁgd@ﬁloﬁpr respondi ng pi xel
becones char el ectrostatic forces puII th

: e

el ectfiolgethe tagg@t ﬁ@%ﬂem esqripiony Bpg s sleseriged, eang urginted out novel
féaﬂﬁesr@\’cﬁtbln@eﬂn%ﬂ 1 aﬁlﬁleﬁi% iR et irhehts A 6iRtheaBAENSSd that various

fixed layer (a dielectric material which is not
OIHIISISIQB% sehsbigtions, el charRiegyinrthe fory apd defeipsaitheedevisn of h@cess illustrated
B SERkSALHOR A U M o sor
exampidét willghet apprecigied ihag thie, test veltage [daivirgurcwigy cpidd daweparate from the
f ty

AR50 L0 UL D) o D SREL) S LIt o
cowd be dedi¢atesl to eskpagate rore elv@rodcﬁo nlheefcbpecefi the inyedimin is indicetsd by the

a@%ﬁé‘ rElacl qgl?ﬁ%hérgh %n%hy@f%ﬁngldteg‘% thH‘lse 11 cﬂa ggsnyfgﬁlg c&@%‘lvﬁhm the

nipanihg am;ltrar@te ef cqmafakn@m:ﬂtl&@anps oe s em’mchcs@/wttmmﬁeurscope
using an array of interferonetric nodulators in a

di splay application. Figure 2 is a system bl ock
diagramillustrating one enbodi nent of an el ectronic
devi ce that may incorporate aspects of the invention.
In the exenplary enbodi nent, the el ectronic device

i ncludes a processor 2 1 which nmay be any genera

pur pose single- or nulti-chip mcroprocessor such as
an ARM Pentiun(r), PentiumH , PentiumH (r), Pentium
IV(r), Pentium(r) Pro, an 805 1, a MPS(r), a Power
PC(r), an ALPHA(r), or any special purpose

m croprocessor such as a digital signal processor,

m crocontroller, or aprogrammable gate array. As is
conventional in the art, the processor 2 1 may be
configured to execute one or nore software nodules. In
addition to executing an operating system the
processor may be configured to execute one or nore
software applications, including a web browser, a

t el ephone application, an email program or any other
software application. In one enbodi nent, the processor
2 1is also configured to communicate with an array
controller 22. In one enbodi ment, the array controller
22 |ncludes a rom;drlver CIrCUIt 24 and a colunn

" P O T o o L



conditions in either an actuated or rel eased

pre-existing state. Since each pixel of the
w0 paoenteeo©nmet ri ¢ nodul at or, whet her in the actPet/Es200$/029796

rel eased state, is essentially a capacitor forned by

the fixed and noving reflective layers, this stable

state can be held at a voltage within the hysteresis

wi ndow wi t h al nrost no power dissipation. Essentially
ChalMrrent flows into the pixel if the applied

ot entl I t

Pram iy herabd SRuabid 8 G BOMENSLAPNg; <Bpfl M boparas
cehgingodes in accordance with the desired set of

oot At €0, QsBlted kDL SR L AR LB o

cor r eemomdiitiga p(ﬂerttialedlﬂ'seecret ctfch ﬁmﬂ pmamtjr dmrerg a fﬁiseportlon of a display

asserted se

cor SEToME e e P GET B SUTRERY 4 Pl B FEGHE I recase i
t he sENofdisphw.cleteptibfe dafel dchatiorappd théﬁi tds Qctulte saidVWIBMS display

el ect y ode, tuatln a rlate S in.row

i acEOrTaRe: e oo lE R el S tocri Py during o
row decphd®irSorasf@aitl dRpibp e tiRchrérysst i row 2 pul se, and
rerralnlnthe statethg%/%fr et to durlngther h 0
1pul se. ThESCHRPOUPE BeA COHPEH 0 AAMBTA ST dedst Bypagythe potentia
I OWS differcc QOthe MEME digh®dy ddindn® didiRCE Eirdt BRrtfoh aiTBhe display write
Generally, the franes are refreshed and/ or updated

wi t hPIPEWSdi spl ay data by continually repeating this

process atrhsaiikrafie st CREn NUMRESn &ld 4t1ARSe B&HutTRRRBEprisfs at least
wi de variety of protocols for driving row and col um

o @éR PBdes of pixel arrays to produce display franes

are 3l so wel hppkRRWAr €L MBvheREn $h5EH 1dat o%@GhtHﬁt%ftQGmprlses at least
wWith the present invention. Figures 4 and 5 illustrate
opmeonfsEEs Bire act uati on protocol for creating a display
framg on trie. 3R emidl, \Eﬂegéﬁ{ &uc?at 1dabtHE Butflut port comprises at least
illustrates a possible set of colum and row vol t age
oneipterfgoetthy sid Aaer piecuiised for pixel s exhibiting the

hyst er esi §neusMess 8F Clalrd Ul ehefin Lol 4tMGstohd YitButbort t least
embodi nent, wgt uasl ng aa pi xe? rllr%lvoeftvegt set ttl‘ﬁ%;bo Compnsesa o
Oa@qgwwmubm%’t@dlaulmﬁftm coluyyi qutpubprdt. t he appropri ate row

to +RV,

Fesplot i valy ks SPELER AP pa ok SorlTe ¥Rl Bite process
ceraprisegrititpea ﬁppfrarper otédlaﬂayodatmm spid MEMS aiﬁplaanli:ntehteand wherein said

s%g{t)dé é]) aa(';% #dcc)i\ﬁl g;erng r oes3 (%r#)\{rsesoxgl(rgtﬂ‘l‘é oféag‘fe%f \églﬂsy data to

sMMWSh@lmm@ttage i's heI d at zero voI ts, the

pi xeks ar 1 apl [ state

ori g|l7na| | é"hl ’parrag.ls ao? }{\ags S6 \6V erei ?%1 or ﬁq?rﬁ gthg{) gmes c|>f dlsg}ay data are
wiitbn @said MEMYisplsy elbingit beiwbéh sal fasttffamengd siandas;cmah frame.

show ng a.series, of colu al. s

the 53 arpeipeBrngon Rt 3 Wherd A PRE iR cbfeted o somare
sdd MEMY digplayealgadmewith b bbteistial ditfednderof ki firsepddity Wiréige third portion
?ctéd.tc?tgq%ev%lxels are non-reflective. Prior to witing
O 1Y PP ¥ POE¥Fated in Figure 5A, the pixels can be

i n a:gy st a“hg ,appidtud ﬂf UTEllﬁa Exwhgie , saidl dontrbiger rl@%ﬁl&ﬂfﬁ&:oﬁﬂigured to

vol ts, ~an rmsare at + W :
e Bt P ol igReS off e 38t gp BedabS cisPld lrapepts during
a?éﬁleﬁl"hg ﬁ@ua;@ltdﬂad(ledls;gtay WhlePas 2st2 ;alt es. Iz)n t hg (Fisggr e 5A
ra pi xel s an
act US? ed. 1o 2BReEd Y élﬁmt B S1f=rat}.r ff“‘ﬁ@l Bng PoTHENst nSéld fhéﬁlay write

pfcR¥¥s Somsrak Withag diteBDEngirAh@ of BlsplhPdatDto\iR) MEM ARG @l Fhts.
3is set to +5 volts. This does not change the state

of any pixels, because all the pixels remain in the
3-7 volt stability window Row 1 is then strobed with
a pul se that goes fromO, up to 5 volts, and back to
zero. This actuates the (1,1) and (1,2) pixels and

rel eases the (1,3) pixel. No other pixels in the array
are affected To set row 2 as deS|red colunn 2 i s set

o I T o A o o, a = I T



enbodi nent of Figure 1, where a strip of netal

material 14 is deposited on orthogonally extendi ng
WGEappoed2%6 18. In Figure 6B, the noveabl e refl eRCT/U82005/029796

material 14 is attached to supports at the corners

only, on tethers 32 In Figure 6C the noveabl e

{Z;ler?lcghv?%ng@gr oé ]é}atmt 1(% UARER eérh é cll tagterggitﬁngdef 1({nF] ol? s&d display
whiter prodesy’ edmpalies ngifing pltermgin g mmd of digéay datr tot dmearray of MEMS display
1refI ective material 14 can be optimzed with respect
e¥8he optical properties, and the structural design

and nat er Tid pats@sloff Cifint h@/hdxefncsﬁiﬂ&bthtﬁ)llleﬂiy esnfigdredan be

optimzed with. respect to desired mechani , ,
properti e WriteAfrs tpéfgl}?u@tdilsgﬁygﬁta\}%?l} Yy ﬁg{/ﬁé\?g &splay elements with a

I Nt epdrafti@n@iféremce A€ ¥l CRSt potari@hescds tdRthatebaid MEWIS @isplap Elements;

publ i shed docunent.s

Pl 1 ShodPIA Pl M sbeais 6 soit Gmgen & o gty and

wel | knowgriteeCRtdnduRsnco\isbRy dste do t0d RirQoMEea bhentRboVerence of
descrlbed structures |nvoIV|n% a series of Haterlm

depoBYl#ity APPoRiks idh it mglariyvg ag PARUAT sut MFMS fisplpselgpgnts.

aspegs, of Tﬁéﬂepgataal\é f €S 1) eheRl@Y b First Iﬁaﬁle%matsgay @afd and said

build on the lectric betvveenthelayers of t
segend fraane of diselay datd e {iséfMe-he devi ces are actuated and

hel djd.n ttﬁee@?tryateﬁblah@t Surb¥r &hpekggtric fiel d t hat

is always in'the same direction. For exanple th

movi ng | ay@iocsssor daiya clagirieal Rorgmaticasio i sad MFé\fISathﬁR}ey element,

to tta@dérbe%eétr bayElonhhG B Mb?oc@e\ﬂnsg% dafh; ARt uat ed by

potentials having a rra?nltu e | arger than the outer

t hr eshol da epmeryaleyiFs inylectgicd |copymymicsiop sakispig Pedsessee

bui | gyp oﬁ‘ﬁ; aﬂ)ﬁargtug b€hin £4, %Et‘éﬁlecﬁe %IjagesécﬁYﬁoﬁﬁm B8EHdt least a

to shift steresis curve he device. This is
Pm@keef‘smébm%gealgtal‘f@ sagbapatrellei spl ay perfor mance to change

over ;i me; f t ren '

that Sre B ATl (B4 R QP Sl NG5 modut
cdrdiggreéto send salvemegeadap te sod plocggenre 5B, a gi ven pi xel

sees ;A 10py0 td

sees;f 1070 Apgaatut Fﬁéﬁﬁgs WhleRAaRAGHA! o RRe nBATe S fRlMes at lcas
otel (flaesceiyert Emtscat'er,tahétrartshetecol um el ectrode. During

actu |on thee Cter figel t h

t her 2# ore a vw?aP araku% Of (Flglml I}tﬁotﬁrel?eg \rgglgpsnléﬁw& B‘ Fom get 6 % nft/\%ured to
reeéle@mpmaﬂetatamd/\mrcdmtriumcawbaninmpmldetattqs sdkbprodelsos. pr obl em

can reduced b uat j a nment s

M Ehi pot BrraraPR R ool ol E el BBl B | ng

afir st pplﬁtd abstaftialiy ell MENIS alemeants tire a povo o€ 518 arramf MEMS display

actu %% F? I\ﬁ qsplay el enents with a potenti al

dlffS’e1 LA arity opposite the first

polarity dtifel ifirseses eCAiRSayp@itd tocroef withe peteistfal aiffesthtet & said first

process. This basic e.is illustrated in

Fi guP@%ﬂtff S0 %S/-to aciiie %%{Mﬁﬂﬁocb?aé(df TG0 frames of

di spl ay dpkée sabgantibliyt zIIHV[EMS SRAPBNEL &id dokvaie rdieadéibtate; and

frame NH . In this Fi e data for the colu

goes val i BTifo? SGoRe ?tg igplay E?tt ﬁ%?aldtfuo"%)?”ltﬂé‘ H?geﬁl@%no‘f Hfgence of 2
on t p&la W%Fﬁ&% EANE L Ie) p@tanme aP toxtustelsiid VOIS Hispluy & aaﬁent

the row 1l line tine, valid for row 2 during ther

| i ne29i meThegraargls PHCRER 1 sThersingad et setrt displipy date |a¥vfesald second

settbf@splfy'&fﬁecoh{phﬁ1Wn|t1§41@£taas shown in Figure 5B, which
wi | termed positive polarity herein, with the row

eIectrode 10 V above the col um el ect rode during MEMS
devi ce actuation. During actuation, the colum

el ectrode may be at -5 V, and the scan voltage on the
rowis +5 Vin this exanple. The actuation and rel ease
for Frame Nis thus perforned according to the table
in Figure 8A, which is thelsane as Figure 4. Frame N+
is witten in accordance with the table in Figure 8B.
For Frame N+l, the scan voltage is -5V, and the
colunn voltage |s set to +5 V to actuate and 5 Vto

o I -



In one such enbodi nent, desired display data is

witten to the array in one polarity, all the pixels
wae@ensi2eased, and the sane display data i s wPCT/E82085/029796

second time with the opposite polarity. This is

simlar to the schene illustrated in Figure 7, with

Framg; N t - '
relgg%ingﬁﬁfﬁég%Fﬁgmg Ser?E%L%%?ﬁgg&ﬁ%ﬁ%£5¥§%%§¥mﬁhﬂmapWWMus
camnbhgr enbodi ment, each display update of new display
data is p%%gngqgrdco ‘Xolﬁné gCItL%ﬁ§A QfgsafdolWEMSncﬁs ‘ié r@emeh{g with a potential
anot her enbodi ment, atow lIine tine 1s used to actuate
al | titfereptexef s fipft pohdtyadurimy ,a Grsspaoordof & Weplay meite grocess and for
used to. rel e call Lx8l f th rLay : ;
the. Sk 2o FRER e, MBBRURS (Bneh P So AR onlnd Bf0lcion seid
t he MBENS digplay sletnbrnits welrb edientih tljffeFenagrikavivel a madanitypepposite said first

recede .an arr ctuation line..tinme and,an arra
PeF CLETy Rty S5 podsh ARl Aoyt iR BS0 po 212
onespr ecedicirg b @viEnucatinpcht ldastrin pa@the phitehtia aiffdbeice to said MEMS
wﬂtteq.lp s? .eqﬁ%ﬂyets, gﬂ@ClﬂH%onlinetine
of ofEPIBGFIEPFY 51?1%% SHrSROEqnjof, fac,display SFIGIHACCSS, e
pol ap2.ty, Tafapetatidtof Clirh Rewherdii sadd mefR d&i dottrflih@adntajion of said
release line tine of opposite polarity can
N@ﬂ%%%@@%é @P?m?PEWB$S?ﬁ@?@H@ﬁEOdinen?s ensu¥e that al
or sobst amhé appayat@l bf Plakel23, ahereidciaunineshsafor karfk 0RER of said

for every frane of.dispI%% data, reducing differenti al
MEGh gl demenisromperes 2 geanoliffuci ng char ge bui | dup. In

sonme2gaseghe hfpafilii oP €ladd LA BRGSO LS Iand I8 RArEIKhd &tuation of said
h actuation voltage during the array actuation line

hi : .
h@?&%§$ﬂﬁb¢m3?§ﬁﬁp@ﬂ“ﬁ&PFH@“Whe array actuation line

ti megs desghi RfraBRQY €laith NE, KIS AN mERs @ORStr61ARE Rfuation of said

V or 10 Vinstead of 5 V. In this enbodinent, the .
Migh display slemgrfe it piofeatialidbifeemee of 2 dirstgeletiy @mpriseg writing a first
fhRE L disAINP iRt WAL Os 'Mmaiyspﬁg_teléﬁ{eh@ And A& Sn s@BYeddRd portion of

during display data updates. This can also help reduce
saddl flisRlpeyyiifearocsefi comPETer aEiting f sfcory] fras fiflisply dalado saidyphof MEMS
dR hyggﬁgugay change frequently during display updates,

ereas others may change very infrequently duriqg_

di spPéy upbarretatigepChidn Ay vdureimenciomageesothsifiages of display data are
wgilttﬁlp!o.&wiﬁ%t ble{weleﬁ‘ a"i’ci £t Sa,ln@ gzﬁd tddo 4y m these

polarity Feversal's and actuation/rel ease protocols on

a ro@/.by mTbevabpesites off Qlairth&de wersimdsand Apparatusais Hurthey cohfigured to

c@qwu{oi ?%gatigRXf Ql?d IWEM)Str ﬁﬂj)l(dy)rfc‘g%%e?lp&ﬁh 9 [B&%rll’c%? ﬁgﬁgnwj& sgffa% polarity

rocess. en-w row 1

denregraghiN partien fisxidldspley writhvprdeessoul d al | be rel eased,

and e displ t E_TQW. n [Lte '

posi ?‘ve gg aaﬁllyatr%?s %gpabrfl ngl é)&l 8‘%3? %a\%? i&%%aﬁsdﬂ bf\é%é? configured to
alterhaiely epblppaetiehdifftienes ofowbositeepotapity th dikphyleleynedimtodisaid set during

itten ain w.th negative polarity. Actuating al

a\{\‘%‘éauﬁg ?%Iﬁgnso‘?r% S?‘l%\(/l\}slllaségn{gé’gocc Fi'bed above for the whol e
ar r ag9.coulTte apimentizeofpEniiro? Syercherdint aldrhdting pottiosy ofosid display write

iated that th I ti , d .
POVBE AT HS BT S B SACH Bl 6 96 AGMS diplay

elehafts.every row wite or every frame wite during the

0 PLgY, UMBELLABLELY SN0, BESSE S AL RN, 8 sy

woite Broclss Bbmrisd emiting aROARkingTlo®s dF dRplay detetd csid 2046F MBNIS display
Ee, for exanple, a cellular or nobile tel ephone.

€ er, the sane conponents of display device 2040 or
slight variations thereof are also illustrative of

vari ous types of display devices such as tel evisions
and portable nmedia players. The display device 2040

i ncl udes a housing 2041, a display 2030, an antenna
2043, a speaker 2045, an input device 2048, and a

m crophone 2046. The housing 2041 is generally forned
fromany of a variety of manufacturing processes as
are well known to those of skill in the art, including

- . Y



connected to an input device 2048 and a driver
controll er 2029. The driver controller 2029 is coupl ed
wao eooa/0ta22dre buf fer 2028 and to the array dri vePCRO205/029796
which in turn is coupled to a display array 2030. A
power supply 2050 provides pomer to all conponents as

requif ed L r,

oot hed e OGO L yRLeLE g oA, Aot o

ant enna 2648 afidgt frivee bﬁtbrpMeiametp s@047 of MEMEdisplap elements with a

exe lar | & [ i :
% ten %1 glff(é:l%rslcélo ovfgsrgl\é 5t é)t% artgrkb%aﬁ%ngcgg%y%ﬁ%ﬁér? oﬂﬁ{ﬁlﬁgﬁ display

netmemhmnnterfaoe 2027 may al so have sone processing

capabi liti nts. f t he

001, Thebir SRHETREPHEFR R R il bl PO R g0

of skill ivhitet heecand frb@e of ﬂﬂptsyrﬂittt itan gpicased me]caepcvtemgl difference of
si gnal.s. 0 enna, trans

oo POy PSS e ik By PGS ereh o8l o s wsplay

st andlameht. i ncl udi ng | EEE 802.1 | (a), (b), or (g) I'n

REsPgnal ALCRBRHCTE) (7 A BECETOOTAFS (ARAA AT Phaend =i

sécasEfrahe of diplal dhtabretiied @pbBone, the antenna is designed
[ r other known SI nala t hat

to receive COMA, GSM, AMPS

are tsed & Be HRARDR Pﬁ%]@@q'\% F’E‘Frﬁméa PPRAFES LEPIBUTSH B

net wor K. iﬁa&e SubSRNFEBY MEMERB elentnB-iD h BSLSELR stathﬁto a released state;
signals received fromthe antenna 2043 so t hat

may be re®iaRHshiFt erdisayrdeRde SHARYpe 3ty tsfth f H%tentlal difference

pr oc gsa firdGRrity b nttr(flﬁi{gsé%&ﬂaﬂ(ﬁfof%glé KIS alsprapeerﬁees
signal s receive om t he processor 2021 so that th

may be tr ahgqﬁttbttealatlr SR MENES dsmenh asgd 49 pf said saenaéeeased state;
2040,y4 a the antenna 2043. In an alternative

enbodi nent, the transceiver 2047 can be replaced by a

recei ver . Wite geecaafgehet displew dafattp viaideretioat padhset with a potential
net Wafdrdnl 8 S By aioditeGa 18 JoBRLAGLDNRYI1IANa BB of said MEMS
source, which can store or generate I mage data to be
sentdﬁﬂarﬂemﬁﬁocessor 2021. For exanple, the inmage

Sourgg cak gf éﬂlm ¥4 %@regl' safd a@B\t[e@ls Qpfises a controller.

har d- dlsc contdins i mage data, or a

sof t %&r e r"fbd@t-’?perattha?f Clpem é3.athstein sepdylrsiogt of displaydetggind said second
he overal |l operation of the

séggéﬂﬁgﬁﬁ$ﬁlh%PQQH e@?zg&2040 The processor 2021 .

receBges dat appasantsmf ddaigolip méswedssidraigens dert eonfruginatirgeat least in

Ltk 2027,
pan? ](t)c gt;e%téal A Cleéla tao slgigltl\gﬁ?lgw ng%ﬁ’%gﬁ' lotngSSes %plgast one output port in
c&mmmaammaWHhscmﬁaﬂmly processed into raM/lnage data

The ocessor 1 the
t he glr} i ver ¢8R %I‘ S %r ek ?a?({argrlé ‘ii,%% %8?%% least in
st the @g@nﬁaﬂ?&i\ﬂfe&&tfﬁto aifd tvmm ylsp‘lﬂay‘ tédfrsent Oonnmsesl amfeesrt wat ¢hompin.

t hat den fies the e,charact er stlo each .. .

I ocat3 on %ht‘ RPRRTAL ?fngg%% 2 1ICZ e@%%# glea 0|n%%ugnecatmg at least in
paifd @eamtedtiblsdiffesnean shid \MENME diwplagrelenwat d:uinajtlls@sna,t lestdone conductive

ray-scale level. In one enbodi nent, the processor
21 includes a microcontroller, CPU, or logic unit to

cont 3ol OBE appaddiusOdf Clhign BX evfisted! sauﬂhﬁﬁilslétyr dﬁMhl tmgi:ating at least in

2040. Conditij.onin ener a n es.
P iPPIE AR it SRS G e PRl OB stace to o
dEpeakant RA4bmated WIMEBIS digsicknigt. Si gnal s from the

m crophone 2046. Conditioni ng hardware 2052 nmay be

di screte conponents within the exenplary display

devi ce 2040, or nmay be incorporated within the

processor 2021 or other conponents. The driver

controller 2029 takes the raw i mage data generated by

t he processor 2021 either directly fromthe processor

2021 or fromthe frame buffier 2028 and reformats the

raw i mage data appropriately for high speed

transmssion to the array driver 2022. Specifically,

t he drlver controller 2029 refornats the ramrlnage

I T I T Y 1 e Y



Such an enbodi nent is common in highly integrated

systens such as cellular phones, watches, and ot her
wapmbl2@eea di spl ays. In yet another enbodi menPCT/US2005/029796

di splay array 2030 is a typical display array or a

bi -stabl e display array (e.g., a display including an

array, of | j RIS ispII BlekBRY s IBVESR ispl

2048X%I I o@s%gt%(géfgﬁanﬂg ﬁ??tg{’lﬂ ]tq%e 83%)1‘53;} a){]?lgn o# he Py
elexentpéaarpyisog 8 pbaipn dan aoey 2OMBMS)| dispbvelesrehiadiaifiemtthod comprising:

I nput devj . . de .SUC :

QVNERT Yk ey%‘%gartlgg ggrglda e egl (%%’e ié‘%grgga’fﬁaa E?Jt?[?t gﬁ,dlfgerence of a first

SW t pélarity dimdngehfirsigrstianiof e dsplryeente procpssessur e-  or

heat sensi tive ne LARES gikfs 2 enbodi nent, the

nicrophongmfﬁﬂ%“gg an |%§ﬁ?wyéﬁ?§gmgor the exenpl ary

di spl ay destuatiag 284OMEWSe displine eleinento prithng pa@46ali dffersred having a

to input data.to.fhe device,. voice conmands .nay be .

or ov PR B Sid B PR frat R SRR an T Rp a] e process

exenpl.ar y T spthay ofleMine €0, 2BéRin Liavest pettfplof s BBpleanrite process

N TL T LR L Y

Wma‘élli(irslaﬁtﬂag]nﬁ paﬂgﬁ df said displal &F@ﬁﬁbbﬁs b@hﬂrﬁéywﬂﬁﬁgh s@6ndframe of

nic -cadmi um battery o ithiumion battery. In

display fpts tog Gﬁﬂﬁ@ﬁggN@6V$Pygﬁﬁﬁm§ 2050 is a renewabl e

ener gy SOUWKE fethdd 6B PRGH UOIwhein 8neS&ridre 6kl frarhd3cIfldghplag data are
a plastic solar cell, and solar-cell paint. In another

“@Wﬁb@ﬁﬁéﬁ??yb%WgWS@Gﬁﬁﬂymﬁﬁgﬁsﬁgsﬁﬁﬁgﬁ@ﬁ?ed to receive
powers fr omh@ mdloa eutlagh 40) Rur&MEorhpRIng "RAladhd 6418 MEMS display
control programmability resides, as described above, .

elepren} veith & gptertish ditfsranes Ot Arst B2 dtime Sird pprien el sid display

whkeA6Rsd. N the el ectronic display system In sonme cases
control programmability resides in the array driver, .
202244.Thodbe grethadi pf Claim t49e father \gpmprising: gliginately tapplying potential

dlrREnBRAYRHARRE Ebl%g 1O RIshi ZRIERD o' BYd Beayl dPing ARGhAR g ipBrtions of
any nunber of hardware and/or software Conponents and

s§ichdigplpy WS peesassi gur at i ons. Wil e the above detail ed

descpi pti gf. H@ﬁo? BEMRim 98SGlclReSia AR FrBEhsUhaid display write
novel features of the invention as applied to various

prontse dompritesyriiing elidriatihg fiamae ot tispldy dpfattosaidi astgy of MEMS display

RELSsions, substitutions, and changes in the form and
etalls of the device or process illustrated may be

made4by t Abseetkd bf EWim AS, twherer saidltetroting pefienstof sgjd display write
r t SPi L [ [ opne [ :

vl RY pBuELlblhe Bty BYETr BBjay ML AU B s display

eemesii try coul d be separate fromthe array driver
circyitry-used.t af he di .ay.. As with current

sensg?s, gg%%@%?ga@%%?ﬁgghggﬁgggﬁh%%%Id be dedi cated

t 0o separ aprcinguntetaetdllycdcdd EMBhdensntpe aobwtdieaid nwey int@a released
i's in@%pated by the appended clains rather than by the

f or e§8©°hg description. Al changes which conme within

t he neani ngitiagd fisnge odfdisplyidial wneid v dheid basywitAraepotential

to be _enbraced within.their scope. . An

o paP B TP gl elogs P 9 S AR B e e

t he appar alatiag eEb¥RAtiAlyRY: MBMS @dnieals i€ kaid e0v bsaidedralyan a released
control a driver circuit that actuates a MEMS displ ay

el endA® W h a potential difference of a first

polarity dﬁﬂﬁh@g sacd‘niﬂ Irssﬂ ofgﬂs_fplainﬁtaOt?_s@id@bgrﬂf&mdvb‘hiay Qvitr}]l a potential
process, the_controller being configured to cause, t .

dri vEHISEFE Of # PRlgrty opRosile said Figpt REIREY 3P $p F%?Ft?—ﬂtee??éjnmfds display
af t eeleg@htd actuati on and then to actuate said MENMS

di splay element with a potential difference of a

pol arity opposite to said first polarity during a

second portion of said display wite process; and at

| east one output port confilgured to comruni cate at

| east in part the potential difference to the MEMS

di splay elenent during the first portion of the

di splay wite process. 2. The apparatus of Caiml1,

oy . o o S o



witten to said MEMS di splay el enent between said

first franme and said second frane. 8. The apparatus of
wW@k@bmrek26 wherei n said controller is further cpef/Us0ERI796

to actuate said MEMS display elenment with a potenti al

difference of said first polarity during a third

portl n of_ sa ss. 9...Th .

D bar us TuF Hsfhaf of R1e2 a8 oo 5 o5 eyt and said second
sétlof Biglay mdnm@eﬁeﬁtmalaiataer nately apply potenti al

di fferenc of 0 ite rit tothe MEMS di spl ay

el enélat S g@? W@OEB’?@?%‘{'(}D%@% Hﬂ%g of said display

Write progesisg alfst flae cﬂ‘pﬁb@ra@tduﬁ t@baiCdhywilh 2 WoREEIl Wifference of
alternating portions of sai |s Ia vvrlte process

conprd ETHPETt §° 3 1P AFHHA{E fa aéffe legieahl ay data to

the MEMS @Sk aybs@h@ImBnal s e%@ntamalﬁahwﬁmqfre@saa Bfate; and
10, wherein said alternating portions of said

di s
write prod@¥igeassrgpd Semeef disphy %@ﬂ%%%ﬁaﬁalﬂﬂmﬁ‘@flal Wiference of
di spla@¥iafltppssie 8iid BFst far®f sdEMPatllabh RMEMSBBLES elehint.

The apparatus of Claiml, wherein said controller is

conf P8ur edhe gethas pt Glamn 49, wderetysaidiins fraum ehflisg)asedetaeng gaid second

ﬁaﬂle%f&@{a}p({ata]\@@ displ ay elements with a potenti al
difference of said first polarity so as to actuate

sai d SMENS Adi appratps epefirradsto qpriateea SUBSY alvrienl inyamprray of MEMS
o[MiMs BRI A g, SR Slp@ondoleile” € eased state; and
vvrlteasecong rame di splay datato said arra .

wi th a porenntraler einfiguedpceonid! apbivar ¢itoyit dppoeriodealpinplies a first
firs r ugy a I :

) oeaRBhaThg50 SISOl YRS My v
fi r stmagpitnde sefficigitdp haiyateisaiddMENG cbemiedt, setlovihgfarmelaityp fhe controller
d| sp et [

1 Il??l%{ﬁ %g@erd to 155?1031@% pi)@fes-sggc?m?ﬁfgﬁhﬁzg uclﬁfr%‘&];ncg @' N MEMS
el ectBIrem@aii sad mrmmd patmtrah dnﬁfetehceslaﬂlrtg mvsroeiirmlﬁyqual magnitude and
?LSSE’B%’SF@ Solgrng Lo ga?dc' o Ios 9&%{tlgpdl%rence%ﬁer%n sald %rrs(t) gtsentlal difference
command sad seronndApcttd:ntlahdlffeqan@m&specuw aplihe)d aapqaaYMﬂEw element at
gfeng] 3 nefi :l'mie? a ade %{_) 9‘%“18% & rg? Ellg)rgt?ozxg eger(xjio Qn.a It%ge af gfhﬁg image data is
cont moitterito MIFEMS 'Eh:elealp d rsat u&ayafandjwé]lemnlsh,ld fitst i kecond potential

o 6 i ey P apuide s BOYG BroF andhipSspds Eqr amount of
of Cligiernovdiba givee qaandai @fadmialayrmgeths ostihoerMtdreconfigured to write the
conpri ses at ast _.on ver scei v f
Cansiirs rne of G wige SBar Bt Errahes oA Tip Ry SR porentia
conpﬁif&lrdmgesajppd;sﬁtpsald davpateitgend i gured to recei ve i nput

data and to communi cate s ‘E}dgu&gput data to sai

processor 2t F&st of, QUtpY Dot g0 f@:ﬁwca%ﬁéfwér ff Ragjghe potential
cont atekddte kd tHe MEMSULi§fllbyt Qemddlk @Gi@oSING Fhat Ngfottainl of tBd Wisplay write
MEMS el enments in a row of an array of MEMS di spl ay

el em@HESinto a rel eased state; wite a first set of

di splsay dahaapgaratusoPWanh b1 r@tHREE@Mk@l: di fference of

said first polarity so as to actuate said MEMS dis

el ement ; ,sma‘acéssgn%‘t Hrip |65qu19alépmm\;emoe|@%m%MﬁM§ gleigent, said
row ;pﬂ)c@ssweﬁ@%&ﬁag%;@tt@pro@éaﬂmwgé bfa;angecond set of

di splay data to said row with a potentlal di fference

of a pol armeyoBHisHisE ineeleckicgl qoppmaicpfégngyifh spidgrogssor. o

actugte sahd MSdﬂf%ﬂ)AlﬁBSZ%ﬁf@Qg I%Qng %ﬁ@cé@&?@&ﬁ%&%d to send at
of Claim19, Wherein said first set o

lessice Beriion ebeaihimagetdaisf todi epiraljer @ap@n@wlp@ emhdséﬁlt MEMS display
cflgl@s21. An apparatus configured to drive a set of

MEMS di spl ay el ements, the apparatus conprising: means

for controlling actuation of said MEMVS displ ay

el ements with a potential difference of a first

polarity during a first poréion of a display wite

process and for causing rel ease of said MEMS displ ay

el enents and then controlling actuation said MENVS

d| spl ay eI errents W|th a potent| aI d| ffer ence havi ng a

o a o o S




MEMS di spl ay el ements conprises a processor. 25. The
apparatus of Claim2l, wherein said neans for

w@emwbzi2ké ng actuation of said MEMS display el POEOSR05/029796
with a potential difference of a first polarity

conprises witing a first frane of display data to

sai d et VE_di spl eI s..and ein.s

secor? ' pofrﬁ1e r?par?tussadlr%dé%l Sp getn I%t/\}/}ertcé)m \rq%g%saél %:Hcl)%f) 1°5es module
cmﬁgufeﬂgo #né egdinthgt dame safdpdocsqsbzay data to sal d set of

V\h er ggl Sp:%l'gg ngaﬁtgufgtf%%%ésél,f\?her &? {m%tge sc1urce mCPélPie comgflses at least
ong bt dredeiveq) iamdcelvaeindhasedr. sai d f| rst frarre and said

f . 27. Th f d 21 ej
oo Mo pad B gutifad O CRER St e omir Sof e aumb REHE Lonsigured to
révgivel ipliodatatind wdoetmdai\é&edma [paydaed 10 BEd brodsskdr. a

pote i al fferenc id first Iarl ring. a

t hi r por tT?‘B ﬁp@fat'ésa‘? 3‘3113131\?’(}1’1 il 38#‘816 g’é’{ p%h gonfigured to
cappaniodeIst 1edst @pﬁﬁﬁhezﬁoten\t‘!ﬁlaﬁﬁéreno‘éad) the APPB @Esﬁd&y lefement comprises at
further configured to alternately apply potenti al

1@ PEFREBs of opposite polarity to display el enents

of sagd Sqhe dpffatdtg FH A1GINGAL lvdh&eﬂlosfaidl A NéastOdne Syt port conﬁgured to
di splay wite process ar at us _of Cla

CqRBRBFAE 8 lEwt ety %?“Elﬁlocttger@f‘:%é‘gfh& MM digplay,e ief“é?nt comprises at

1REQEE SShda@RRige Writing alternating franes of di spl ay
data to said set of MEMS display elenents.

The

appardt us T8¢ 2enaEatin S laifhels ahpreiiagol A lleasy W&tquﬁﬁ“ port configured to

cBRFlhiBNS aQbash A FArth S @YiaMife 8n R 1O G MBEMO b a§ @lement comprises at

witing alternating rows of display data to said set

legpt apENESrEice o158l dEVe9EPHiE. 31. The apparatus of O aim

21, wger eife %ﬁﬁaﬁhﬁ%@lﬁhpﬁ 'w?letfeh'lrganlea[t l&%ﬂe%fp%gp&@ configured to

vvrlteaflrst frame of lfrf data to sald set

cEVBnigte pil legst ) nartehe rotexitipldiferprse do thie MEMS fdisplag ﬁ@@e@t comprises at
falf ggtuation of said

lé@ﬂ &i‘eer %@%ﬁéﬁg){ntéﬁ Oﬁggtgﬁsutdtggﬁtl ally all MEMS

el erréﬂtts iAm appdrefuster updating 7 dbndays thd apnagates; compdsivg'i t e a

second fr taqto said set with a

pot enti al g ?%ﬁ%ﬁ%@t%%l%% %I(‘il ty opposite said first

pol arity Hyeawsofdrr adpliimgy aapcttensieli differshces & daiNBENBlulityp| mgans, said

fe: reg?tgt?l}nngénea%h:g %IP %rtg od?calnygipg) J‘%ﬁ?st %él‘l i ]fe#ﬁ;}"%tgt%e%nd a second

di splpatgnithtidfeanee totseldsmdalatl@meaﬁmesaldﬁpa raad ssof paBingiplrdifferences

21, erein said apparat u C 1o .

S ubsti\gﬁ?% %leom ° an%%\?g ro Ipsglynquﬁr 0] IEJL%G SSIgtllﬁgl‘%gtet? actuate said

| nt o naadubhmsma‘hssmemm smud tfiest a)ofentlzﬁtdlﬁﬁt:noafandi sl sopond potential
data t row ot ent | al

di ff él}fgeﬁ%lge 8 rggm%wlcl%l r %ppll%de {o 4 dtmocgﬂe&g% i :]11: deﬁned times and for

act uatkfirad tiade (ﬁﬁaltldnsl\fEdVBetﬁHnS ph ayatehteﬂﬁcrhtlma@ dueeis wntten to modulating

subst anti al al | n row of
Sor iy, Pad Yndun sbiTme and Aoy potEneRl aflelsRtes ol S5 Solied to seid
dis phﬂ),duﬁﬁﬁgam&a@s Slﬁhﬁ)rdxﬁmatéli/ eal shhast ovihdiovar @inetﬂﬁdrﬁﬂ of display

di fference of ri opposi t aid firs olarjty

cont M8t e Seif eoniYiE S a?ng”lﬁtlfaé ol Yo feme of
34. THae \BRpaoat ptierdibl GFfeicAleddf sib €F & ipdlasia) ﬁqdqmw@ﬁﬂt dfferences of
conprises a controller. 35 The apparatus of C aim 33,

wher SPRTIEAPROStP paif TsbROIFHY i spl ay data and said second

set @b, di gpk atgaﬁaﬁﬁ of UMM SI€ WheRRL hdfcﬂ'apﬂﬁh? medfs cotiRise a driver
appar at us of ai m21, wherein said neans

C¥Bfthruni cating at |east in part the potenti al

di ff esencernt @pmaintl JYEnmt1S Rh@¥inhi@iBAYing %[E@ﬁs' ®8Prifds at least one
| east one output port in communication wth a

O¥BHERSY | er. 37. The apparatus of O aim 21, wherein

said nmeans for comunicating at least in part the

potential difference to sai2zd MEMS di spl ay el enent

conprises at | east one chip pin. 38. The apparatus of

C aim 21, wherein said neans for comuni cating at

Ieast |n part the potentlal dlfference to sald NENS

o o oy



polarity during a first portion of a display wite

process; releasing said MEMS display el enents; and
wa@ewaard2eg sai d MEVS di splay el enments with a pPCENS108$/029796

di fference having a polarity opposite said first

pol arity duri ng a second portion of said display wite

pr OC?E he arllppalfa%s %?gpagn 69fwherem satlcf1 outPut Itt%o n%rlseé gt 1east one chip

first ‘portio I'spla
pmritlng a first frame of dlspl ay data to sald array of

of Sgg ! Sp:l“g%l el %{}{*%In%ts Cl% ggh\gfl%rsl sra <& uérpl.b\fp% dc %prlses at least one
% fip

cadgand viteame of di spI ay data to said array of VEMS
di spl.ay elenents. The od of. Claim4l, wherein
one’ B8 ot B GRS AT 6 WPSHR ay Rl o RRPCES T least one

irﬁ@fasaiodcﬁﬂvaa;yrchxetvveen said first frane and sai d second

fra 43, The neth ai.m 40 furth

ot WGl g TESPRPERNST -8 &) NPkt e o TOOUEIRS LA comprises
axdiniel‘r@fcﬂ&&f&r@édu&ﬁhgﬂMﬂEMl Sdevpel arity duri n914a grhu rd h |
portion of sa I splay wit r ocess. 0

of CF&i m édnetiﬁqﬂr&ﬁe?m%ﬁﬁww%ﬁ ment B2A 4T 9F @%Mge sgnts forming
a BRpINshia mefoll tehangps of opposite polarity to displ ay
elements of said array duri n%Balternatl ng portiaons

sai d di spPaEiPdkRiY @p}yfrtg@efgét pofegtial fi{Eerqnes Woaid HENP akment said first

44, phefial Biftfinet AV Dbl %o Hud@lald JIrNgd @¥ment, and
wite process congrl se witing alternating franmes of
8

di sphaKnefarokerits 28%i d array of MEMS di splay el ements.

46. The érhﬁdargf Jﬁa}a&ga &Rond WenBhINiS@Eifte 3 L84 RBIMONGlement, said
portl ons of sai wite process COITprI Se

wr i t BesgndalpetERtipht thfgrem@mgel%a‘ ofj approAinagRAt £qvad Wagnifudg pag polarity
of Me)Rs# ﬁ@b&%ﬁkmﬁfﬁr&poﬁuaﬁﬁﬁﬁéﬁ@é hod of O ai m 40,

further conprising: placing substantially all MENS
el enent s wherginrseig st rointialadiffergnderangd saidrse¢and petgnial glifference are

wr | t Iy t I

oei arapeeay il appiedh Qo MRS PR 8 hamafiothel G Ao ofined time
pol arlumtyons ¢hag depend «aca tetad whigh dmmwlgads wpitteanto MIBviB plements of said
pl ac i aldl 0

sai dlalf?l r,ggcp ?ﬁﬁa‘gﬂlrsg{de%rg@al St cond p% € ?Qﬁﬁerér{éessﬂ‘% %a(!’h éﬁ‘gﬁéd to said
set OEMS slsinant adapproxionatedy @huabamm'xt sfdtirde aver a)glwntphn@d of display
pot ent al difference of a polarity opposite said first
polarify so as to actuate said MEMS displ ay

el enent . 48/her$inesambtrtethdd a:bmﬁlws nwidkihg thbeeme rfragai of fdte sising both
3:: aOftsr%larl Sf{: y enees r?? sa(l:lg %rg 911‘1%/ gnd %ﬁ’\al d?f]iﬁer%nc $ ofa olanrtﬁ opposite
40, ﬁamfﬂ‘mpolamyfprl sing: witi ng a f| rst frame of

di spl ato.said.arr otetlal di fference

of “S67Y 1 ndebiapt e5bHe Bk e BRel clrienc

di spl ay eb@lwmﬂty ofNIEMIS RSty &1 Bditplat bnd al | MEMS

o 11 ng 2 SeTONE FPaREeP Arefrlst GRS SeaRhe i ¢ yrion o sid

W t hdRplppiRinG waite dipidyeiarne aidfordonpol arity opposite

ol emdiht |~ SbE SR b O e ng! Rer 84 EMS clemens

c%mﬂrssles inrlgtﬁﬁelﬁﬁetﬁbﬁﬁhﬁytoﬂat asimd A?]al d second fra][re of ;
|sp y data are the sane appar atus configure
to opérat g% anbeiRs af SrEhed: fHhshcogPFsiPeof MEMS el enent s
form ng aa@iceRsathat $Rint1BRRA RIS MR Wil 4 %astone of said plurality
controller configured to control _a driver circuit that
per i SHMEMS %}er%ﬁ@&r faekpracepsof Beingyeonlgredie pece dpagsdatat and
sai d MEMS, &letidB tevicd & elbctrichitdomBRh R dndbithbh i fpBscef6e
havi ng a nagni tude sufficient to actuate sald VENVS

el ement, and having a polarity, the controller being
cbnfigured to periodically apply a second potentia
difference to said MEMS el erent, said second potentia
di fference bei ng of approxi mately equal nagnitude and
opposite polarity as said first potential difference,
mhereln sai d flrst pot enti al dlfference and sald
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same franme of data using both potential differences of
said first polarity and potential differences opposite
wa@ a00d/02d2e6t pol arity; and at | east one output POF/US2005/029796
configured to conmuni cate at least in part the
pot ent i aI differ ence to t he I\/EI\/S di spl ay el ement
durl flrst of t dIS
gbarag?aﬂi %tllrnm7é’1 Tt ¢ EmPHSH%ﬁTﬁ mgﬁ

cqaif@meswsrend $aid image dtalthtelszedpfobemir communi cation w t h

rocdbs | RieaAr of Gl 2 RERER isdGr Rebora Bt FimRes o s

oTAUEe/at, trddcoMdrung abdniiecpcessor . 53. The appar at us

(o stho aihi B GATRDA. Ghls PP R P 19 Cotbiwed t

ree€id mphtldeta abdtoComuhicaabdi®@mpid data t6 sdidipdEhardi spl ay
el enents. 54. The (g tus of d @I m 52, further
con‘p?? si nGRAPPAREGEr YE8 I RS WRHAVY EXEISTS send

sai d i mgeprladliey dfencha fBr B6RLRISS Gsht; £9. The apparat us
of CIa|m54 wherein_said i nage

rc
conpri ses™§tns| fereonirpliiae ggtuaton Seal 9§%alde P%ﬁ%&. mraps for gdulating
tr anﬁ@ﬂttaﬁ@for waifing dibga Rah @bb’t‘ﬁoﬁ’f)f ﬂﬁjlz{y 52, further

conpr|3|n%ban I nput evice configured to receive jnp
t

dat a’&nd the erpaTRNgiof Alams/ai B’h?rﬁlﬁlﬁt ledsh oe 10§ sugplprality B tmeans for
BAQGESIRht comprisel BE iR RAM S QfulEh@vimviddeviBer ei n sai d
at | east” one output port configured to comruni cate at
| eas?7-i n phe tappaigup of drieinl 7> divhrisine e qoprellies WIS comprises a
%h%ﬁ‘l:ray el enent conprises at |east one chip pin. 58.

e apparatus of Claimb51, wherein said at |east one
out pd8. poithe apparaeiug i Eim g5 coretimFaid eentatling anegns fupthgs gpprises at
1eta£t%n9 %{1@9{ %&H bR RRGR ¥ LREc W}ﬁﬁerddoﬁﬁgﬁéfd & RABRLs2id MEMS

npris east one conductive wre . The

dlapipmlemug of daimb51, wherein said at |east one
out pyb po | UMD GO 8 18kt bRAG ok Bo Qbrhprises at
t he p%t en:[?l%\ B%fa?g;t{fﬁegéﬁsg ci?atsﬁo{)a e e?tgn prises a
le@strqu:ctmegmat | east one interface to sai d driver
circyjt P ' r i :
at 1 Bt ot iBaRR TR, Bkl leosl O Gty B Gomprises a
ldagr@nt cindugsive tvithe potential difference to the MEMS
di splay ment co r ses Ieast o)
and g? ;r rea‘t‘%o udrlrerltlmoL Freln sa%do gltgiasp &ﬂv] %&){HM&J 1? %Bl%prlses at
Ifagtfonl mtﬁfabentg aairlders:pblayqonﬁg’lm(htp peinat sesd MEhS dlsplaygslement

means, f or dul atin nd .neans_for ap|

pot eﬁgl al Tgota?p@f:aéﬁc% #18%%2? dwahr?ﬁedrlﬁ FEE B moﬁecgngngl 8W of MEMS
dRplpY Ylementsreans confl gured to per| odi caI ly appl y a

first_ potential enc a se ot ent

i £ £ B encd e B SHadunnl t AR Pgeh SpspS o i amay of
mgaﬁpmptl@mﬂtgl di fferences having opposite polarity

and an ap r oxi mat el nitu uf ficient. to

et ude g B CRm AT I GOl ey fifther configured
tPRIaM dlidho il ih € hrefEen adlp&abitlofsaiiandy pA&ED tWrithng display data to said

difference are respectively applied to said nodul ati ng

PoREighs at defined tinmes and for defined tine durations

t hat gdepend n@mod drakftindt divhliyC Rath ¥B0R &akyaofl BIEMS isplay elements,
to nmpdul ati ng nmeans, and wherein said first and second
Cﬁ@W@ﬁﬁfal di fferences are each applied to said

nodul at i ng.IRABAN mmaea&tmta%mm%md AU of tinme

over a given period of display use and wherein said

appl yi ng We#ng diselay data lnerid eorpr gLRERRY wite the same
framgsof 4@l thettdl BHCRR s %{eﬁﬁﬁ b p&iibd 6 QRCRRY @bm ?ﬁ’s’ega row of
first polarlty and potential differences of polar

MIpyd slements of sgidfarext pol arity. 62. The apparatus of

Cl aim 61, wherein said applying neans conprise a

driver circuit. 63. The apparatus of C aim61l, wherein

sai d appl yi ng neans conprises at |east one out put

port.64. The apparatus of Claim63, wherein said

output port conprlses at Ieast one chip pin. 65. The

o

%é module



68. A nethod of operating a MEMS el enent in an array

of MEMS el enents formng a display, said nethod
w@ovpi2eeang: periodically applying a first potRer/Usi005/029796

difference to said MEMS el enent, said first potentia

di fference having a magni tude sufficient to actuate

sai d el enen nd havi ng a.polarity: .and ..
o L CaF i SR ar R 55 el SR A ot A entre aray.

sai dS8VEMVSTd semod of Shirtl 8Sefuethe qoaipesihg adleading fallr MAMS elements in

bei ng of. approxi mat el y. equ itude and_.polarity
SaSEERIE SOR BB 1 Y CoRied T RSP Or Bt e aray

di f f 8. ency;sywhe ceiffpuditél witer &ita paihemialy af MHMS afsplag elements, said

and sai d second potential difference are respectively
SYSPICEE S sai d MEMB el enent at defined tines and for

defi ned tie@udbdmie;ons that depend on a rate at which

imge data is witten to MEMS el enents of said array,

and mhere?ﬁ”@ﬁ?@nﬁ?$st and second potentia

di f f er enc@feraih 82i@ asNdraRParidediubd dsiférdrd\dolvBy eteiaretiatan least some

approxi matel y equal anmpunt of tine over.a given_ period

of drlemens ol aid arip orithy Brstsand degrat RO ST oes: Widtein i absolute
the san®eof haRBeofd potehtal UFicRacd At hedd@t BT halabsolute value of the first

di fferences of said first polarity and potentia

di f f 2eieyiekdiffeienssol arity opposite said first polarity.

69. 4N appPRy Jtws of Blaifl BS Blrdiét ngrid@ges. the apparatus

conprising: a plurality of MEMS elenents in a display;

and a cont poresser the iffip gleptaisel comppnicaiion vaih) Saléfar%@fp h@fé display

el enppfsntd, 8@ pfReLsbdrBBin® bordidinda & d:ﬁ@ée@inﬁé@da&a? afite

di spl ay data Po said portion. 70. The apparatus of

C al m 69, a wePwdavie injekegisical sARMPRICH RN AVINENE PEICeH RNt s

conpy{ SESTRN S}}éﬁ est @51‘3{'?6, rﬂlﬁhem%r%ﬁr%r a C(%ltrqﬁler-rclaﬁﬁgured to send at

appar at us of aim 69, further conprising: a processor
leathapoition phisai iege datreth atlorstronsiof said wrw duivehardicoluaagiriveyne

of . S@i.d pltl‘Her S e%nyof Qﬁai&%,ﬁuﬁh&%&éﬁ%n%sﬂ ﬂxagef PRI Ydule configured

bei ng ‘configured to process I mage data; aid a nmenory
tockend il imageedagcto siid ptocessommuni cati on with said

pr ocgssor. e ! ~

Conpes ot it AEanER 25 dhefln (APl St bR comprces ot e
oxaifd recaivge trataver,and fagntencessor . 73. The appar at us

of i m er ei-n.sal d iL.nage urce. :

corp? s es T8 PEReF CiE St S5Ol 68 {FREMEe comfiaugd p receive
inptitafagining teedomnidicatEhad appatatatto saidproCssdrm 71, furt her

conppising an input device. confiqgured t i.ve, i nput :

dat aB%nd gosygsrﬁﬁgﬁ%%et d° 4G %B’u%n kT é)?tl\)(i)ﬁ\ggidlc?play dRibents, said
spRteac@aHesing: 75. An apparatus for displaying i mages, the

I SIng: I L f.. f
ol at | nger g iR RuERt Fat MR BT et 1 on

of all of neaisdoririsnglairdwy odaid MBRES displayRizehshtat i ng | i ght

and for witing display data jn.a portion of a

Sl ay. " Pt aR B OB i s gl gyactiate at Teast
: ?aﬁﬁmﬁwaeﬁén@ af ki !aictﬁ}alw';ith)ﬁr&f anﬂ_&@étﬁldgpbltenﬂﬂddiff&%ﬁd@g wherein the
i ght, conprises an interferonetric nodul atin

devi &golutepalupipl ﬂ%‘iﬁﬁ%’%?ﬁ?&“ﬁ? S greaH L 2@@5@ value of the

cont figk hdtedialBEBSneONPri ses a control ler. 78. The

apparatus_of Caim rein said controlling neans

75, whe )
furt Aer cEhpPisEriLlamdRsVhegFa syt el doyipe pgans comprise a column
deRarngication with said controller configured to
actuate said MEMS di splay elenent., 79. The apparatus .
of CP&i m FBe syt ef Flaimi %, sheremasetd wye dBviRS Hreajsoromprise a driver
LQfprises at |east one chip pin. 80. The apparatus of
Claim 78, wherein said at | east one output port
conprises at | east one conductive wire. 81. The
apparatus of Claim78, wherein said at |east one
out put port conprises at |east one interface to a
driver circuit configured to actuate said MEMS displ ay
el enent. 82. The apparatus of Caim 75, wherein said
portion conprises a row of MEMS display elenments. 83.
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to rel ease all nodul ating neans in said portion of

said array prior to witing display data to said
wEorobini2285. A nmethod of witing display data POI/ES2005/029796

array of MEMS display el enents, conprising: actuating

all MEMS elenments in a portion of said array; and

writpng displ ta. ' t. S

T N L B
camrdingracaptigp ap ldasiesns elementds ofVENS aplap meitlt dirshfand adechnd potential
ol oo TERARS, P b e JOBH S B ROERLE o e
aisofutehalue oHihp firss potentiabdiffasnceg al | MEMS el enents in said
portion of said array prior to witing display data to
said portion of said array. 89. A systemconfigured to
wite data to an array of MEMS display el enents, said
system conprising: a colum driver; a row driver; and
wherein said row driver and colum driver are
configured to actuate at | east sonme elenents of said
array wth first and second potential differences,
wherei n the absol ute val ue of the second potentia
difference is greater than the absol ute val ue of the
first potential difference. 90. The system of C aim
89, further conprising: a processor that is in

el ectrical communication with said array of MEMS

di splay el enments, said processor being configured to
process i mage data; and a nmenory device in electrica
communi cation with said processor. 91. The system of
Claim90, further conprising a controller configured
to send at |east a portion of said imge data to at

| east one of said row driver and colum driver. 92.
The system of Claim90, further conprising an inmge
source nodul e configured to send said i mage data to
said processor. 93. The systemof Caim 92, wherein
sai d i mage source nodul e conprises at |east one of a
recei ver, transceiver, and transmtter. 94. The system
of Claim92, further conprising an input device
configured to receive input data and to conmuni cate
said input data to said processor. 95. A system
configured to wite data to an array of MEMS displ ay
el enents, said system conprising: neans for driving a
colum of said MEMS di splay el enents; and neans for
driving a row of said MEMS display elenments; wherein
said row and columm driving neans are configured to
actuate at | east sonme elenents of said array with
first and second potential differences, wherein the
absol ute val ue of the second potential difference is
greater than the absolute value of the first potentia
di fference. 96. The system of C aim 95, wherein said
colum driving nmeans conprise a column driver circuit.
97. The systemof Caim95, wherein said row driving
nmeans conprise a driver circuit.98. A nethod of
witing display data to an array of MEMS di spl ay

el ements conprising actuating at | east sone el enents
of said array with first and second potentia

di fferences, wherein the absolute val ue of the second
potential difference is greater than the absol ute
value of the first potential difference.
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