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m cr oel ectronechani cal systens (MEMS). Description of
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characteristics of these types of devices so that their features can be exploited in

improving existing products and creating new products that have not yet been developed.

Summary of Certain Embodiments

[0003] In one embodiment, a display device comprises a display array, and a

collection of links configured to store information related to said display array.



substrate, wherein said information i s encoded by
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electronic device incorporating a 3x3 interferometric modulator display.

[0010] FIG. 3 is a diagram of movable mirror position versus applied voltage
for one exemplary embodiment of an interferometric modulator of FIG. 1.

[0011] FIG. 4 is an illustration of a set of row and column voltages that may
be used to drive an interferometric modulator display.

[0012] FIG. 5A illustrates one exemplary frame of display data in the 3x3
interferometric modulator display of FIG. 2.

[0013] FIG. 5B illustrates one exemplary timing diagram for row and column

signals that may be used to write the frame of FIG, 5A.



interferonetric nodulator. [0017] FIG 7Cis a cross
section of another alternative enbodi nent of an
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an electromc device comprising an array driver connected to the display panel in FIG. 11.

[0025] FIG. 13 is a schematic block diagram illustrating one embodiment of
an electronic device comprising an array driver connected to the display panel in FIG. 11.
[0026] FIG. 14 is a flowchart illustrating one embodiment of a method of

making a display device comprising a display array and an array driver.

Detailed Description of the Certain Embodiments of the Invention

[0027] The following detailed description is directed to certain specific
embodiments of the invention. However, the invention can be embodied in a multitude of
different ways. In this description, reference is made to the drawings wherein like parts

are designated with like numerals throughout. As will be apparent from the following
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second position, referred to herein as the actuated position, the movable reflective layer is

positioned more closely adjacent to the partially reflective layer. Incident light that

reflects from the two layers interferes constructively or destructively depending on the
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prevent shorting and control the separation distance between layers 14 and 16, as



the polarity of the applied potential difference. In
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IREREN AT ARG AR TN

fronf ﬁﬂaﬁ%ﬁﬁ’e Qe AGVMAL 8 eShidfains 14 StateSs RS @dlfa@g dképshaeiebélow 10
as “hyst eresi s wi ndow' or "stability w ndow. " For

voltg dn_§b¢ @ycraplary chdoilimeent 106 Figae et ctbp sn@wéleaayer ideey aat relax
comgfetelf' gﬁltrgechg’ V%ltt:{én% c{rg lg:e%xy A1, oS! "f‘ﬁ{lé, W re»?itsfg%o\!vin(&g@ cgpapplied
eSI}éne suc a uring row
voltage, about 3 to 7 V in the example illustrated in Figure 3, within which the device is
stable in either the relaxed or actuated state. This is referred to herein as the “hysteresis
window” or “stability window.” For a display array having the hysteresis characteristics
of Figure 3, the row/column actuation protocol can be designed such that during row
strobing, pixels in the strobed row that are to be actuated are exposed to a voltage

difference of about 10 volts, and pixels that are to be relaxed are exposed to a voltage



strobing, pixels in the strobed row that are to be
actuated are exposed to a voltage difference of about
waQoosahkiss and pixels that are to be rel axed aPeT/US2006/017232
exposed to a voltagedi fference of close to zero volts.
After the strobe, the pixels are exposed to a steady
diffegnad: of dosd tagreradvdlise rAdiar ¢heodtroblepthi pﬁceilsodré sxpsased td¢ hateady state

BT A T e R
put bl BY €NCRer Bty erftiéﬁ eadhaixe] ls¥esh %@Ef{tlaloﬁlf?ergnc\é o/ fBin the

in this exanple. feature nakes the pixel design
“stability jgindawe ®Lin7 Wpﬁarue this exatyble. uRbierfeathes walkes tppikxddlesign

111ust¥a%c{ %9%1@8’9 dlI Ht Qltgsuﬂd%r “ﬁlé Igﬁne ﬁgcf ngte% %)rnd{tleolngxlﬁ either an

e-exis nce each I'’xel
actuateﬂi ﬁrlfehlxednpter exdstimpatdtat Since whet piel cbﬂ”thé hﬁer&ﬁbmatrﬁdn&ﬂulator

el.axed st at sentlallyacapac:ltor f or med
Whetﬁﬁén?h%cauaéﬁﬁomﬁﬁ@stﬁ@f Js¢seenbially agepagitor foraed by H}Geﬁxed and
moviag %Eﬂe&@@ lg%rsh ¢hid s@a‘aleastéﬁ‘aléaﬁ% waid Bi g VBﬁf%ssr;tﬁﬁrt‘% h§steresis

w ndow wi t h al nbst no power di ssi atlon nti al
windaw with plmest b prs/el Aisgipative. pEssentlallfy ohareepp Apwsd into the pixel if

ed. [0037] In typical applications, a
theaﬁﬁgﬁe p()tahft nﬁxreréy be created by asserting the set of

CO[OOB‘W] el g6 typdeh applitaBCBOh dRPLE (YinidimbiBe Ralcl O a_‘ésﬁrtlng the
%)f actuated pixels in the first row. A row pul se
set ﬁ%lﬁmap%?qtr@ée% B achrdans vritle fhecdesBerbset &€ e Q’qufem the first

row. Pl Xek§w 3‘9“3 15EL3P QH&H rag?méa kd %@éﬁw tl_egleeﬁéé%kda@ﬁg tthghslxels

asserte et of el ectrodes is t ange
corresprndarpiortte axsettﬁbccdmsn rlmds sEhe ohergal sehvBeblping elestrpdes is then
t he second r thena i toth row,2 )
chan g or EBaReondab it YR e of PR PERL 1 e PO rpgontse i

then | ppHEL A6 B CRWWL BletthRicassaiating t6o! df)ﬁfbp@ﬂa@C F)fX@Qseﬁl rdRe2 in
row 1 pixels are unaffected by the row 2

accojdapes Wlth rthe precrbedaqodumpp elecirades. skhe oy Jdmxreﬁgar@ n_@aff@wdlby the
row f’g{lﬁg andHRaifBY tlgest{tg pfegt\%}e §Qholy Pﬁ%%ﬂltel {)ﬁelsﬁlgeﬁznﬁg may be

Ws in a sequentia hion to pro
repedBah efomﬂieyc:nttrh esefieanBsoas enraeﬁecgmmm fastdbwro ypddiicedthe frame.

Gengf, (B s Bird¥reted and AL DUk Farabaty O g ranippaly

repeaMn@ah¥airb&dsy aOdonitd dsBe@ nBrberF ofifrhiibd Ber’ RUHRINAA GRIdE Wriety of
el ectrodes of pixel arrays to produce display franes

protogpls far dibving Faw waowlumn@lqvﬁyd@e)fm@@ﬂ airaysdo prasvee display frames
are aglgtvlpﬁlf ]Q%v&%r %ﬁ%ﬂe{ BCnlYS%&]S e e ?gg %&lnhl:thg e%lt 1 Ve?fA‘On.and

ustr OSSI uati1 on oco

cr paB8Ng a?lghrsqoh;ay'Af eadres Boillustigte 63 stma},e atudtiopuprétodol for
bIe set of colum and r.ow

gur.e 4 il lustr
Creatmﬂ % diged y G oniheds %%rwp g9 2 Siisypr ¢ elustiaten amopsiplg st of
coluR Gy RMENERAE RYELY §BatOfaf 'bgulﬁs%d %or Bixeid @xﬂ:blglﬂé eché]r hysteresis

enbodi nent, actuating a pixel involves setting™t
curvespplr Bigniea3.e e theuRiguteo4 entolimeens nagtitating agpx@pnvdtm sadting the

DV.;.whi.ch iRy [ nd . to - lts. and +5
soprygi ol s oy poetsl i FRRPRG fo TP, bEiloe prreshen o -
5 volty as@t+3 Raltd, HespRiredpr RataingOtht Pixdl ds tvkinaslishad byt fing the
appropriate row to the sane +DV, producing a zero
appropriate column to +Vyi,s, and the appropriate row to the same +AV, producing a zero
volt potential difference across the pixel. In those rows where the row voltage is held at
zero volts, the pixels are stable in whatever state they were originally in, regardless of
whether the column is at +Vpjas, OF ~Vbias. As is also illustrated in Figure +4, it will be

appreciated that voltages of opposite polarity than those described above can be used,



volt potential difference across the pixel hi those
rows where the row voltage is held at zero volts, the
woiamlig1aee stable in whatever state they wer ePCT/US2006/017232
originally in, regardless of whether the colum is at
+Vt,i as> ~Vbias- As is also illustrated in Figure 4
e.g., acmatmgla pixel apprigeslue @dttma dhe \appltoage@ oflump ptostﬁas, and the

& ha se.descr nb
apprB%r uatr{)%g a Xg% @‘é ﬁdé Ve se? ?S%h(”g eh%lxglp’ﬁr%ﬁ?ﬁrlgﬁ%led by
settif® |thH‘nap}ﬁI©pmé{%I agamand e, apar Bprdppt@ria@iréw to BY. sahie -
this enbodinent, rel easing the_ pixel is acconplished

prodwngé@?}f%@%%@l&ﬁbﬁﬁ%ﬁnﬁ@ acregs) tbﬁﬁm@b -Vbi as and t he

i at , [ [
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signﬂB applied thithe Ag3 arrajg pﬁﬁi@tﬂm\mgchawﬂbresds 1mﬂlerChwland“rangement

s e S o R et el B 2R et © Vitng the

frarmelill o tatedlt ia Figire Y WeepiRéls c¥hIBE en A6 staleSshdPinXBlsexamsle, all the
non-reflective. Prior to witing the frane i |l ustrated

rows ge pf §uiodssmd alhthegolvamms e at b Vls. aWjithsthateeapplipd veliages, all
plXGISthéSth(IQEEP{h%H& slémgla uht2d's ﬁLa%eﬁEta&*svm ts, and all the
urms are at + ts ese a plled vol t ages,
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5 oG CAIMPEdI RN tisSset dIAE RBLiR JI1'|hisn&be"s e chzfr%% th®Wate of auy_ pixels,
colums 1 and 2 are set to - 5 volts, and colum 3

becageg all He-pixalprempin s 3doendt sidtlivhandewt Rewst aﬂtbemﬂrcdwgi with
I <N -7 I
a puﬁe )flge!t %b?sbﬁ%lﬂnlbsd %&)ﬁ!} § aB!i %?%létﬁ SP&; o’gléla QW&F’%S ﬁlep(& ;ﬁg gﬁd (1,2)
plxetsfmti rg]me& the QI’;BmeH]p N@ ofhen/pﬂxéls in gechrbgcke hffea@l. OTo set row 2
Thi tuates the (1,1 ad(12 plxels and rel axes
o5 dgsgdcp! é Rertto bV and fﬂlwep% AR PHES &t oy 3Pl The same
strotf Itﬁﬁte& do I‘EQ’ §evt7111r éh ?acﬁ%cegﬁﬁélr @d) £l HMx 1xbl§ (??ﬂ) 408 (2,3).
-5'volts, and col ums are’set to + s. The
Agaslan@ otfter pbeISaqcf phe @yt ave pideetl. VROW 3tif elmﬂ@dwait@ goittineg] columns

2 38530 SLEBRESS 5 B o g B3 vt
shovéi 11 ]F1§tniey5}§ eAfdayw&ahg ItHegframé tutm‘mzpcaadla& 410 zeid, m@i ﬂhs column
and colum 1 to +5 volts. row 3 strobe sets

potepiigls Fapewpl 3k ekbBviRy i°R ﬁ.\@a&ﬁse angh thendisplayyjs; Tthplﬁ gstqbife in the
arrafidedlBat dfNEef@Ws ROt ?tnwﬂ@lb% élftp et ’theﬁnfi ﬁT Cg}olégfﬂge can be

potentials“can remain at "either +5 or -
emptdyed dios plirays icf ddrems st diwhdres of hewaraming@lnnms oft will also be

Fi.qur, It will be a t hat the sane
oGt e e SHIPTORY G oart AyLoEr WBgeRgesmm row and
colufHAN@heEiSn @bn HeWariad idddy Withs: thelgeérhl pdhctledButlined above, and
appreci ated that the timng, sequence, and |evels of

the apole 8¥fapla deekenplygonbs MG SW aeiitition valtegeanethad cembeaged with

the%%?ﬁg qlmoqﬁ d¥sc g?h&e&ge general principles

ove, e above exanple is exenplary
o_nl[(y]41;1nd Egyra@cﬁﬂatan@n@oh&aggswmt blodk c diaglaesuskgbtrating an

I . . .
emb\émdlment of a display device 40. The display device 40 can be, for example, a cellular

or mobile telephone. However, the same components of display device 40 or slight
variations thereof are also illustrative of various types of display devices such as

televisions and portable media players.



t he systens and net hods descri bed herein. [0041]
Fi gures 6A and 6B are system bl ock di agrans

woRkbossirati ng an enbodi nent of a display devi ceC2@s20phe17232
di spl ay device 40 can be, for exanple, a cellular or
nmobi | e tel ephone. However, the same cogronents of

di §(%3l, dekhechisplay devied -11%111011\@ p housng 41 Hredispipy 3Pean antenna

|
., SRR LIS PSR b SRR Berary
form'Eli droth apy ay a dremetg/a)fékﬁanufmtmﬂ@smacé%msame 4\&311 lenosirsfl thyse of

an antenna 43 aker 45, an_ i nput deyi.ce 48, )
skill 3 Hwaarwwﬁlwﬁrrﬁ)wctten mA N S AR T9OE g é‘?{‘gﬁ% the housing

41 nlQroERgadeRIM 8 o4 Véhéfi‘ bf Bladriafs %E‘l\iﬁﬁ&%t Hﬁt'ﬂ@)@ limited to, plastic,
pfocesses as are wel nown to t hose of’ skil in the

metaé,r glass, mehbgti angl ¢anpraist ioora mnhcm&tgmaihérevﬁc Jo mnbowmqugment the
housn?mg Eld cfud?glren%og%)lg%%moﬂg rgn?t sngHé) g?%t lina% fn?tg m'x%u%d vsgth Pother

remcmaa&tpo@tlorﬁblf dlfferglt asRr, dribh@mingdideat RFLSE pidiired, or symbols
conbi natiaon thereof. I n one enbodi nent, the housin

1 19%48Ldes! heéhﬁx}%i‘%%@mpé% disply derisaAP mavale #axP gf@evanety
of disﬁfa% Ciﬁ@ﬁkﬁﬁg a Wi bR Bi6F1ay, SRRMER g@d ReYeld. 9R %tl{%fr embodiments, the

différent color, or containing ferent | ogos,
diSprStOundgdescﬂ ﬂsiypﬂn@] displap.osgh aérp@smasELaQLE® &TN LCD, or TFT

r dev e 40 may be any o var,i e of .
LorfFERRiRiot P kb atelpedel dibtesh fuehi s CRE of Blief habsevice,
as ieeRikfowh o thmerofesmwm RNArs, Hoevel, $oi Et)’rp%ésidfcddddﬁﬁng the

a fl at-panel dlsplay such as plasna CLED, STN
presg@[ymlmduqrmr therdigrlay é@cmc]{}@gs a%dm@rfel@meémc modulator display, as
80 fid:at,- panel display, such as a CRT or other tube
evice, as is well known to those of skill in the art.
Holbddt , fidre umposes affondesdrodbneny of kaeppksedisplay device 40

e SEROCL TR SRS A0 Wpehides, an LA Ert ORI, o

incl¢RERAVRELS 40fanAn@nanigad ARB o PO M 164t PaAlly enclosed
device 40 are schematically illustrated in Figure g

thergine Hor [egamplat wowgnbpﬁmnﬂuthwwnrd@m deplayodevies dBdrcludes a
I e

nemfbglgzrét&gag:ﬁétz% gmgn % gfé‘ &H{éz %a?lgg n\tvh b} &Lgﬁpcf 1 Qttlsan?c 1ver 47.

The ardnswtivee 40, is tchaneekeeinil alpyoodsssp Raywilzhi is e:oﬂﬁ)edtem:twdﬁﬁhtaming

net k interface, 27 t i ncl ud s an antenna 43,
hardjiis. e s?L heoipriEtpning har Wit o PR Do SOMTEEREE, o rtiiiopeh signal
(e. g 4 G1teSa GRANGC iR bBdiRioRn@ARFER e %é’ls WhiireBrel So %oéﬂu@ﬁgetr Q9 and a
fo conditi oning hardwaré 52. The conditi oni ng hardware
mlC@QhWGa eTh@ prchsﬁpeal tip alsoredhndcted ta ) lgp@ﬂ dqveceg}g and a driver

T ndi ti n S
contedieh@er o 82" byl A0 IR P R iR s o aoray
drivey 2% et el mZtui:n liscalptal wondRplagdiria® 380 Armmer d&p/pl? &048ovides

and a driver controller_ 29. The driver control er 29

Powes t¢: glipasepongnty 4sr Ecqrerd by ethe pprticider: exeaplapyr display jdpgice 40
desig: Which in turn is coupled to a display array 30. A
ower supply 50 provides
[0045] The network interface 27 includes the antenna 43 and the transceiver

desc

47 so that the exemplary display device 40 can communicate with one or more devices
over a network. In one embodiment, the network interface 27 may also have some
processing capabilities to relieve requirements of the processor 21. The antenna 43 is any
antenna known to those of skill in the art for transmitting and receiving signals. In one

embodiment, the antenna transmits and receives RF signals according to the IEEE 802.11



power to all conmponents as required by the particul ar
exenpl ary di splay device 40 design. [0045] The network

wonvmrikemse 27 i ncludes the antenna 43 and the PCT/US2006/017232
transcei ver 47 so that the exenplary display device 40
can comunicate with one or nore devices over a

standged, vinelding] [F5He Sehbbe) bt or (e Wemothk dmtodimente tig7antenna
0 c S rekigve

o 138 R BRSO3, o) s

a celadyr ®hiphong the anniaoistdesigredto sdeeive GIMIA)E3SVI[ AMPS, or other

transmtting and receiving sigpals hi. one_enbodi nent
knovyry gighate dih4Te vssa§?n°9@na%>areewg wieplesy gtlphone network. The

transRGGOX 4 ?@-ﬂr@ce&&@ tﬁ&gg%ﬁ@?ecéﬁéd ABHALE anteRe] 405 @hal HEFmay be
802.1 I(a), (b), or (g). In another enbod nent, the
receizied drynand rentieem manipwlated chye ithee praRBsser gal Thadcamschivey 4D also
t he BLUETOOTH standard. In t case.of a cellul ar
Proct R PRGN oS AT ORI ooE AL g ey PR BF iateii from o
exenfphiMy dAMRS; dediceOiDRAY thisAgwansiiynal s that are used to
communi cate within a wreless cell phone network. The

t r {04ebi vdp anzligmatiys swbediaynt e GrgReiry e betpriacedby 2
recei]EIEL? tlﬁe“}e? BAAn& 38R 'bxﬁ%/m%ﬁkgﬂleﬂﬁﬁe%rﬁ ﬁ%%ﬁ\é'%%g R¥%n 38 ‘iieplaced by

r mani pul ate processor
an irhagen®usiey shich7caal sée pr geasstie smege dath 30 be centwedhé pmaessor 21.

the processor 2 1 so .that.they. my b nsmtted from
For GRS, diorirey St T Poviete Herras ERUDRR Ehirddsg ST tha
contdiR9ARIgeliata Br akdfByAakdodalcanodharl imideadatd anscei ver

47 can be replaced by a receiver hi yet another

al 1Mkt i eoesssrs il rasherally conrlk thewveralbererationcefithe exemplary
displ%z RLACE qo.byl“hggx ¢ 2% qgcge‘i"\?es d@fw gltfchﬁa%rl:o Eed {maégf data from

nerate | nma ata to be sent fo the processor
the deoworkxiatepies 27 hean impgpe Sotec endpocéssesathdidgiatiato miwdiamge data

.disc.(DVD) or a rd-di sc, drive that contains inage
or inf BofobgRt tha0tsr EHU P ROHRL T h 4 joes Seds THAEE a2 then
sendb $¥EbcdSERICRESQ th2drlved ROBESIdr 9 68 B £r8h8 bhifl§ 1RVRF blage. Raw
operation of the exenplary display device 40. The

data gypiedbsafers tq the gdonmationdhat, ideniifiesdbe doagy ekhasederistiggat each

locat%}lt @vi‘EhEnO M tirtr]lgg{ ety %lffa ]?lte eEJc%CEna%Z c%gragt%{iistﬂ% YanSRRGE 'color,
and processes®the datainto raw ifmeage data or into a
satufatioieind gt scak lewddi | y processed into raw i mage dat a.

The processor 2 then sends the ocessed data to_fhe
ar 18T Corlpae |ee%°é@1é&& FoPResHe” HLrrboss _n?lsrpcon‘fréﬂtera CPU,
or 1 3 iONAfeo a0l %b@rﬁfiarp logahd lé)ﬁérﬁ}gﬁfys dfsglagr hevidef &5 Mt drRRtioning

at identifies the imge characteristics at each
hardiversa b2 ogenwiallfii inclades ampbfieroande filtens| for tsmshitiinggégnals to the
s SRR B0 ABaR B e SR bt i o 5
mayPbOCESS&E cbndponBets USRBinatHY exassIalT alshRly, d&dd, 40/ or may be
. logic unit to control operation of the exenplary
incogpoggipyithinthe Brogessochhnef AthefoppoReHewar e 52 general |y

isinglingggst Whglfi%? rdnfAbfflerl 39 (e thetavh rilﬁggc‘éﬁfhgttai gW¥erated by the
processor 21 either directly from the processor 21 or from the frame buffer 28 and
reformats the raw image data appropriately for high speed transmission to the array driver
22. Specifically, the driver controller 29 reformats the raw image data into a data flow
having a raster-like format, such that it has a time order suitable for scanning across the
display array 30. Then the driver controller 29 sends the formatted information to the
array driver 22. Although a driver controller 29, such as a LCD controller, is often

10



speaker 45, and for receiving signals fromthe
m cr ophone 46. Conditioning hardware 52 may be
wdi2emriei4 conponents within the exenpl ary di spkay/us2006/017232
device 40, or may be incorporated within the processor
2 1 or other conmponents. [0049] The driver controller
assogigtetl akidls theh systeow provmsgor @t as @eﬁaedatoae Iptegtatel ﬁrromeéKbr such

r.direct fron1the cesso 2
contfeytersGh{ Bt afblsfehial i BRBY hi¥s TR a0 br fubeledlih R prdSessor
21 28RRaGRAfd, 8inBbddcdan tHY (@bcesiged ab l’s@ﬂﬁ@ﬂ’es@ﬂ Ry ifedBRd & havware
driver 22. Ee0|f|cally the driver controller 29

with/thg grapdidver R r aw | mage data into a data flow having a
ra 0%0 i 1%1??{11:6 a%fég%tvgab hitcelg@é ftohﬂgtte(arlﬂ%gmation from

su tab e fo ning across t I splay array .
the ditvencetimligr 29 @nd cefotmnags thervi®® daenioiso & peraflelr sshvf wdveforms that

are {RHER Grer ot Py oS L Ck ke o el RS foukindsr teads
comfgtfRsIA 8RAG bt d xW tbirixE pBY&L €m processor 2 1 as a
sgand alongﬁfﬁtegﬁated Crcuit (1C, such controllers

may05d] i npinepmeadodimentiniie vt cphgllara3d, berasiddded?, and
dispilgt G R Sor&%ea%fﬂgm%te o?sémg%? Wfﬁ §P?§?%g? 3%%6&’?% herein. For

oce sof
exaniygledwane emibbtintdng daivengontollee29 i22.cohOabidhalldigplayaddnyroller or a

rray driver 22 recelv s the forpatted i nformation
bi-steblg IS aPhuRRE Gaor 8 o T Os hE R alery b ghother
emb8dhfent, Ay AriRar B 158l cofPdntidhalWBNef OF 4TBi- &5@5 dRp tyQﬁ’i%f &%L., an
many tines per second to the hundreds and sonefi nes

interfdyomstaisd sositilateradisplaphi nlgl fm@ mmhwélrmbrgplaaglngerx cgairoller 29 is
inte rrQtter ‘[hl tfhe %}f)é?’ dis’lvel[ﬁo ? ch 2l <3 dlélﬁedl?d 0&1151 énr rngygfyg;a{eegrated

array driver
systﬁﬁ@s@hpars&&lluht hbmes, adchas ahd GtHeb’ SE Qfeacﬂlsﬂlhﬁ;y SIn yet another
d scri bed herein, For exanple, in one_enbod

embgdlimeat. sl BFavell isg tyrical dispiyemey of a|b11§ta§}§1 da§p1ay array (e.g., a
d1sp&9nﬁ6119&111§ bn Qﬁa?ophtéfe%&rlghﬁ)ﬁhﬁYorgont roller (e.g., an

interferonetric nodul ator controll I n anot her J
erb@$2irent Theainpay dgvice et 2ovis aalscnmwemntrolnaie opdrateon of the

i --Sstabl e d
exerffied), ok 2vEe U blardne ot ot S8 48 induseen kevwad
suchBas@r QWHR TY ey ak®br 2Q1dpRondUeSPidaamhtioh 4 §1svt71|&ﬁi a%@]d-sensﬁwe
driver 22. Such an enbodiment Is common in

SCTeIh (O Gr i eBHI s \P§ thepisseBgj e BembEaney | 1pong waﬂ@élmwg,t &g gmicrophone
46 lgﬁ%olg%ulangEVﬁ%ﬂs%? gﬁé}nﬁl Iépéh%§§l dé:xﬂcé’ %I ?gﬁ&gﬁl{sa 1111§§/ophone 46 is

usedaka a'tgzpub rdata o -the a:teivxee dmlpd: a;y)rmmandy 1(1&5: be, pravided dyay user for
udi n rra eHermmtrcrmdMaunsy
contf‘gg%gz e’f%éoqsr? the § 13y 98‘6}86 ‘user to control
t heooxa ngr at muer%pﬁlg}%o%ﬁ R @eYa B} Gendesy ﬁ@raé@de\hées as are
one enbodi nent, 1 nput device 48 includes a keypad,

wells kiagivmgn ath@v@RTYFkreym@pl@L & one tesbshwet, eysadupply 50 is a
rechQ%ﬁ%g‘tﬁQ baﬁex(syl, h&p as & B%ié%tkaﬁl%ﬂﬁn tbaYtgrg &i %elnthlu%{ i&h battery. In

ssure- t-sensitive nmenb
anotﬁﬁbeldbdiﬁﬂﬁent, tpoeveMsapdP150rie a renewable energy source, a capacitor, or a

solar cell including a plastic solar cell, and solar-cell paint. In another embodiment,
power supply 50 is configured to receive power from a wall outlet,

[0054] In some embodiments, control programmability resides, as described
above, in a driver controller which can be located in several places in the electronic

display system. In some embodiments, conirol programmability resides in the array
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46 is an input device for the exenplary display device
40. When the m crophone 46 is used to input data to
woOheostievisee, voi ce commands may be provi ded bypraTwsenne/017232
for controlling operations of the exenplary display
device 40. [0053] Power supply 50 can include a
drlvera?ﬂi etlyosedf elnlalrlgyhesard; malj ecadgnize guit e aboge-deddribkeé oprmizations

nb
mayy” prabgip e 4F ST Eies o AR AL ShenRRe BBt/ pme in
‘mn$mm%ﬁﬁgm@@n@ I|th|un1|on battery | n anot her
enbodi nent, power su 50 is a renewabl e energ

solfi58] a Hmﬁféal%swft @rs ctyrs| ofrinteeeroniqias Hmdﬁglt%rs that operate
in acfe&) gé§wﬁﬂlﬂ?erp%1ﬁfcllﬂles %o H%rve aflv P;?Wi‘& | o200 Mi‘)

odl nent supply is C |gure ‘to recerve
7A-?E\1\ldust1ﬁfeoﬂveadlf&kdnt mmHoeltmeI{tQGBﬁje mnvabdereeftarhivelilagentld, and its

ogr |lt resi des, descr.i bed above,
suptogg e BERe SORIEAA tre i oh e e PERSHET Hyhere
a stri) G¥GRStall Matthd 1@l i8 qte]is&nb@ ofl R Rb ¥y 8tteMling BuppofE 18. In Figure
enbodi nents, contro rogrameability resides in the

7B, therragiebly aetlezpive W@%M tﬁfat@khqdl to jsHPRokfE ahhe ogimers only, on tethers
32. gl?%%%p ’;@ ﬁu? %dpvtegrﬁe ?Q?ééﬁxgﬁaﬁr&r épﬁ ‘hhgﬁ fr aP GetofRable layer
e I / or

Figures

enen in an mare an
34, which wadyecotgpize raeﬁtﬂxsblambtaln Thardefiumableriéyey Bdatonaess, directly or

R o S (L L

contlcliOs b BSreRBlefdrRUh a8 BYRrtTRYsY ahY eﬂb@&ﬂni{ent b@strated in Figure
exanple, Figures 7A-7E illustrate five different

7D basbogpere pos Wegs 2 upoy a@ncéa tﬁlefdb@@mkyle lpeey 4 te4ts aridhei megvable

reﬂetcﬁgg Za{r%lgggf néetﬁiaum gl%{%érbdr éi e7 /é\a\|71§r %tsclrnoﬁ‘%}.l?e%o}A %‘J cf)ut the

defdmhlﬁéi layerlm lcﬁmd amsﬂohﬁdthe nsupp@hq;@@ugaw YilBixg eéhotbisnBetween the
t he noveable reflective

7B,
defqna%lﬁ Taver .3§ aafltﬂa% Aelieal fas 590 Ratheg,rthe fepnog pRsts2s ripyped of a
plaqgﬂzitﬁhhﬁﬁ tSriad2 whidh f | Gl 8o £5om Elgfpo?f%&?gi@s rof | Tﬁé eMBodiment

ayer I's suspen roma d IFayer 34,
illuspiatedin iﬁ*@m%ﬁpﬁf based anftlheeetnlbxtdanmutshbwn Tﬂn Eigied %Bn’eaulneay also be

RIET O ST T —

ad d#idN Al enbdinhEIRS Qof SHUWREt TP MTe ahBodi@es §h0rWQlf BI Fird YEAs extra
port posts. The enbodinent illustrated in Flgure 7D

layep agn@@bwtherw@ﬂuﬁwg@atwl%%W%ﬂswq fiqem adyug shagree 44. This
allok@ﬁ%a?%odtﬁ% 8%% b gﬁ’é‘[@ﬁf e’ ﬁlftérf‘e%ﬂlé/tﬁclrﬂ%&dlat%é eliminating a
Y, i gures

over the cavi
nunibéf Hitéledmties tihet wey otherbkehdvayed tSde fiomsd nothe substrath 0.

filling holes between_t he or.np
" B4 i ifh 8 Sore SOV Fibre (nbediHgRmet
mo&ﬂ’a?t&% fﬁﬁ&loﬁoc{srﬂ%fécﬂtllea« @év'i’d’é@rinzﬁﬁl'cﬂ %ésecfré hewdthir6h the front
used to form support post plugs 42. e enbodi nment

sidej df|thes transpargng snlbsirr@g 28, the Sid§ Oba@%@ te that Hpow Fibérd the produlator is
arra V\ﬁ%h ant){/{e St 0%1 % gﬂg Stn?ﬁl Fg%ﬁ%?@g’g 12 %Efegdﬁ\r’{ﬁé %ortlons of
the iferfdométsic Wiﬂdulaﬂ@r on the s1de of the reflective layer opposite the substrate 20,
including the deformable layer 34. This allows the shielded areas to be configured and
operated upon without negatively affecting the image quality. Such shielding allows the
bus structure 44 in Figure 7E, which provides the ability to separate the optical properties
of the modulator from the electromechanical properties of the modulator, such as

addressing and the movements that result from that addressing. This separable modulator
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addi ti onal enbodi nents not shown. In the enbodi nent

shown in Figure 7E, an extra |ayer of netal or other
woaomuetisye materi al has been used to form a bBET/US2006/017232

structure 44. This allows signal routing along the

back of the interferonetric nodulators, elimnating a
archijegie allows dhe straesanal design apdymaenals wied forathe Heatromeschenical
rmd.on S 0 1.1 S, S
aspecftQ ogh(eé sh!;(%rl] éléﬁg’c&{ aobtfte}%7moh%ﬂ§o§ o, % ep@%g?ﬁnﬁ to Lflunctlon
1ndepmd|¢;ﬂth/t aft encl othet.i Mbrﬁﬁzedlthe eﬁqbwdlmun’d&‘hb@ﬁin th“hwrh?@-h’E have

re V|e fromthe front side of th
addlttqqla?]g% it 4 he egsoupling ofithe OHWBEH'OE%“% of fhgreflective

layerl'lﬂq{’orﬂﬁi‘ﬂs ‘iﬁbchﬁﬁcd‘l‘ﬂ?dﬂeﬁie@rwh§h afd @rg&Hout tﬁ@@ecfgrmable la jayer 34.

enbodi ments, the reflective layer 14 opfically shiel
This taHéWBdh‘P istheius! design jand endteridsatsed fomtbdukBeaiveclayethbd to be

gy NPT BRI S O -

used b diedéefoﬁnﬂﬂs l4yer 3¢ tOUdSEf bptithdd anith @eﬁ;@é@ttedddéﬁ@dl mechanical
wi.t hout negatively affecting the image quality. Such
Prop&ffifel di ng al | ows the bus structure 44 in Figure 7E,
00571PT OYh d&®aid BRpAYIabbhidhiibRs, HRELA £ 8
\é\‘;{lopertl es of tlhe Ir)m?uk)gt oar1 ?SF omthe el‘lge}}ébt%}( ﬁéé’%g!ﬁ?eg%nthe
arrayplrtype that eecddb belvenfigisted hefore ths anhy deverddn edsbiygddveda display
It fr mth adreSS| [

h
pancf % AR UE TARDS oh O Pl o brdeR o b b S5 Bl g couse

a dlspl&ﬁ devicandfalliFer bxainle5eLtls Phy Tnbtec}ﬁh itﬁt@ R ifi @sponse to
aspects and the optical aspects of t ulator to be

drivingsigagle oS uhdaye cardEPBeRt Bl ehBwRt cgf cfeaBaea ShipkRant of the
cisp REANEL, 7 DENEHOTHARAL S BORHRSLI TG UL BRI dEalp s

improfreelyo prégramns peropiel tpaesngérsy he methbécof welidbdy e:{ndlépeﬁhmﬁnﬂy

ical propertjes, which are carried out by
estab lﬂgngg?tgﬁﬁrﬂ%‘ia@e eé%/‘érne%‘lf Thi's all ows the structural
deposg] and ek &ﬁé@éﬁes%ﬁ@hﬁ% Hefalue Eﬁfﬂe%% in‘é? als8¥%®sfi deveral
to be (ftlmzed Wi th respect to t e optical

additipngh epnditéens. aHigsts e dsplay: parddnegd siog reteinclhef e edndiguration
progtlz{ﬁﬁ'x(ﬁn% Qﬁgohg éoglle{eg%l )Eél%e?ca er g"ﬁé‘é%“g‘??ﬁ e%? 'i) %(é g?stw tto do so.

Secon@,rthatrra:thﬂ]dspdt}asuppmp) Idispetyi pansls of dé&ffeeratitgpes, smhlaefdysplhfy panels
man@ara ters.in the array driver. that need to

be
uPe AP BrocRiseR oF A arHRQpgied (R rbp i saBiey PEpOPSpeunder

dlffe@ngb%h@%rpaﬂ?l:erﬁa%*&% ARaBbhd MRONRADE |11eed:sad>ﬂ1&' & sﬁﬁ)ort a small
proper Yy configure these araneters coul cause

amougit Qﬁlnémmn,ofer c)canfm,lfoulﬁms of mafnph@lonpvﬂdeifm Fmayuffment

st r n sponse.to dri. 9.3
Sz@ﬁgﬁal I l;ttregta Iﬁg dé% Brétgr({egc vveg el rpﬁ?l‘fl r ﬁ‘gga reliably
and @éﬁn@ﬂneﬁﬂly pdeBBﬂmgf inffrenatiios pbvajchnmhyl egisfyl Oall aBéree rdgi@ements
béigel i hood that custoners or the nodul e assenbly
describgd; | i ty i nproperly programs cruci al par ameters, a
G 8, 0 1€ 8.3 8 LraRRIDE ERRPH TR B T ffont of a ciroui
that rosy hédfdrsiei mo)stdef datd. t Inghe exanary emigpdahem thatirediy 60 comprises

a COHSG%%IISIE %lf one or more links 61. Each link 61 can be in one of two states. In one

state, a link 61 forms an open circuit between its two ends 62 and 64. In the other state, a
link 61 forms a closed circuit between both ends. The state of each link 61, therefore,

provides a bit of information.
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additional conditions. First, the display panel need
not retain all of the configuration progranm ng
wonbwrizetsikon required by the driver because it POBSE®6/017232
too costly to do so. Second, the nethod may support
di spl ay panels of different types, such as display
paﬂwﬁéf/narﬁﬁrms $eleaindsycan) ibe fappl tomt@eet@egamn n the circuit 60.
f t roce fer
tn of A ol el A R B SR Rl ol BT be ycirot

60 combyism@ fsuhpﬁﬁki 68, PrRkhmplepedi theh provide MBbiOBE irffofmation. In
nple, four bits of information w |l often be

anothgifepfhorsnen fhsamyberst taknokrbbaicHent SO0dueh piseepenes gopd to
provRleQ¥ioti@aforet hod of reliably and permanently encoding
I nformation which may satisfy all these requirenents
def¥62bed. Vqrﬁﬂlecs}:hdﬁn&g caB hesapah@btmemblecardelagnaah device to read

v ABHO B 8 SRR, b B

connette€ W b s6 @@%ta&ﬁﬁacﬁ(rﬁ)@ khed) oA @feconrel 8évid e hk Sriver
61. Each 1 can be in one of two states hi one

chipsgagt e maunteﬁ L@n@ thercgicwis 6Arsuelp Eiet epitachi leadseafiibe glepirisal device

conn%x\ptoe%ﬁ ta%p ‘ii)a@%f chth %191@ 01‘}{%6 %@Jled V?ce Wt S b open and
orns a c circult etvveen ds. estate B

clos@laxtatte bf eﬂchﬁm,k Glhedehaefore adsvthel HEfomdtloh stfred in the c1rcuit 60.

nLq?)rg an%}O%]qD%Ofli{gg i grgeuhglg éé%gr}h?la.hgqu connected to a

sepaet@&ﬂitm Phd waae hd dthds eBd f BdchlIh® 6311 6dtidecRl tdh Q¥MARS cBntact

bit of information. A circuit 60 conprising four |inks
pad. g Contagk leasapphpe cleskival Aancepeanpeddoseaph caniget pad. The electrical
r n
dev1{:é1£al%1 E[E%w 2 belt%%eﬁgr? trl EEEEI% ggg%%hﬁ tt]féer é%gﬁ@gﬁ{ac Séa&l atnd sense
the p@[ﬁ(ﬂl‘ﬂhﬂﬂ oithefr eomtatt pads tof PsPthe \bpen @m&clﬁﬁﬂﬁl@ms of eschlhiak 61.

f@ﬁﬁﬂ g[ bIe an eLWgtrical de hciredthe
ti df s& cﬂnéﬂleif =l ment, Ope Fn €ac is connected to a
sep aﬁa’ﬂ@@cﬁitﬁ Bﬁd WhAE B ERHerhd SR Edbh! 116 1619 cbﬁne%féﬁﬁ@ %tc%fﬂst&ﬁ vBltage
separ at e cont aCt:afdxft (not shown). An electrical
[

suchgps\grewnd. sGettagide hﬁecle@hcqzl demn chenasbimeastl contact pade The
ci IC htht ont a f .t ctrical

electfic e al. %eg&cgo nandng Plgngl aé ghe CO fag géeag hgggﬁ %? q ﬁect gpen and

clos&l it bf dat liglegl ce detects the open and cl osed st ate of
each |link 6 1 and therefore reads the informti

st §10661 i n Kige % ped B iestrajeprmeanb qqa,mgwoqfrpemethod o forming the
ciroBEPH BN 10 Q6 c%ﬁ%n%foﬁ‘ﬁ&tﬁbrﬂ. 'F‘i%.tsﬁbé hdws &Eif&zt‘;é Fﬁ%}(@efore

separate contact pad e the r end o
the @formago @9 sectde dEaah hlﬂcocpmmilses antlawbblpddse 6drbmmotcted between

| eads a ctri cal VI ce copnect. to ch cont act
botryeAS S50k 1R b Fiktpe oot Bk B EaBBR tnc i ool una

SUEID68F O PREHrcult®Olin Fik OBNR fhéhCidh ighireR a6l sRRHLS @6 Anation by

the potential at other contact pads to detect the open

seleqitvglychlowdns sertate bhgwable fses ikt ditcufto@biny Figa 9¢¢.i (The resulting
circ D68 ﬁesrhogrﬂﬁgqjég%.’ BRRGLE i@ arf @é“lgcti\}eﬂkblgwﬁ duth that each link

connecte
in Fig. 9B encodes a bit of information.

[0067] Other methods are also available to form the circuit 60 in Fig. 8. In
certain embodiments, each link 61 may comprise a circuit trace, or a highly conductive
metal line such as a copper or aluminum line. In one embodiment, the metal line can be
formed as a single and continuous line or a broken line segment, depending on the state of

the link. In another embodiment, the circuit 60 is first formed wherein each link

14



separate contact pad while the other end of each Iink
6 1 is connected to a constant voltage such as ground.
waQ@anicaei7sheads of the electrical device connecPCrawsemeil7232
contact pad. The electrical device reads the signal at
the contact pad of each link 6 1 to detect the open
comprigps ¢ Hagld cgnfan@u@ﬁnqtﬂaﬂnnq i Hlese metdldowsjare-thys . seI@Atlmiyj cut or

el LS A ESROLTER 8L R P

condrictd tBrdughosgod prodesststindidihgr for exdngflar«ctifg cutting with a saw,
*nfornatlon is stored. Each link conprises a bl owabl e
and‘ﬁ@ém@ggconnected bet ween both ends of the |ink and
RBPT € BRA YO diSousEbddb6b A€ Figal gt
856]PThe C|r%L|t d |ﬁ Fig. §@ﬂl‘%hen cég 9-@q 3d9ch1
be usmdamevatrms apiflisetiensi torstdyy isfelmaidnvas| I;ce@ftdomhan@rmg‘r embasdlments

the SRP K gl B a0 el P touGisnng i dgtver e
can @m @opers@tvend sigahly t6la0lisplspiehayt. Nt 11R8E Bmbbdikednty, a display
Fi.g. 9B encodes a bit of information. [0067] O her

arrayiy fiest&orared om & srbsiaict abieecifoyitiafk in there farmed nt the upsirate and
confie B0 SO RIRQUTE I oy AED LA el Y g o
array.i e testidévies ﬂana@gisemfmmaabm Istome.zdnri th&eclrcmt @hend conﬁgures an

ar g RO h B T PR TRAOR. G RBHIE v B0 oy B formed in

paratlePeifill tHRAdisay Beayst Bhde @mboBendntsdte dlasﬂ:rl%e@ ‘irh ﬁfrther detail below
enbodi ment, the circuit 60 is first forned wherein ,

lnFéﬁﬁﬂ)V}nkconprlses a single continuous nmetal 1ine.

t I
E(Zd;% I’E qi‘l rird;{élzao%?%%p‘fe o?ﬁ ﬁ%}%r% Hlus @é%rgfﬁ# ?ﬂe %mbodlment ofa
dispkalyqraﬁdl co'ﬁiqmsmgt 4 dizsglagrarsgpadat ¢ingitcmnfiperablendutére dnformation
hrough vario ocesses jncluding, for_ ex I .
on g %@[ argayy tfﬁ@ eleeiranis dexige coRmTSRS® Mgl %r?% 5‘% Obeigh may

advéﬁl?%e&h df‘Bb ta RIENIS SEMSSRIIABMWR WolvB ihegay d dna (ﬁl’v gﬁthoﬁgh the
A, 9B can be uséd in various applications t

dlSP!ﬁVcﬁf@Yu HY ey ay ofsa newdy of dlslplac’sr thaione @mi@dlmgm the display
arra%eg 1scijo{;1ﬁé‘ld 511 9 ?ubsﬁ"a ga\%c ta%% s&%ﬁategur ation of a

river Circul r ver Circuit can

pr qmmqa prmbeeledumm rt@v&bgmah& temeisds Sapbﬁymamasamﬂhm to the
e..enbodi e di splay array is first forned
Clrmgt BT EuERaRa Dot Wit teae! OPIES. WA D8k B GHOURGO 8 Tormed

withoHP %Eﬁﬁﬁ% apg SEBih SRS dblft om%r] OpE C'OHﬁ%ﬁI@?t 1288 foe | s?&r@ eertain

to a array SUC as t he dIS
1nfoan¢tmy1 relAtetdets tthed@vpleg sudheas th@ws ovf ﬁfeahsrday amassBQ)r @hle ¢incuit 60

he circuit 6 0 res arra er bas
may it A8t bbbl Tk el e Bl i EingBOR b orea.
In tHOSXFRGlAr epdoainhedl, the cliciine0 dospligy addolRWtionl BEERks 70 72, and
enbodi nents_ are descrlbed in further detail bel ow

74, wheysin epgh link 1§ gosolosed gircuipstats. Hnecamdpftthe ligkoélk 72, and 74 is
conttlc a8 Wdthd lf)%&ér §§,'8'19 aitd'§6 ?égp&@i'v%%hﬁé tH? other end is connected to

a common contact pad 80.

[0071] The circuit 60 may be formed on the same substrate 66 on which the
display array 30 is formed. In one embodiment, the circuit 60 is formed on the periphery
of the display array 30. The circuit 60 and the display array 30 may or may not be formed

in parallel.
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di spl ay panel conprising a display array and a circuit

configurable to store informati on on the display
wanom@y2178he el ectroni ¢ device conprises a di spbPay/uazean17232

30, which may advantageously be a MEMS array as

descri bed above in Figs 2 and 6B, although the display

ar 1837280 nEig. bleisanschematic bl@pk étagram 111:148@@111@/@16: ¢mbaiiaent of a

cisp BTyl M5 e LAY Bl Btk T8 o ispiy

arraye| Bled eloctichid@wiican Fig. tihas sipaEpEd BigS16} ektept tiak ﬂ’ﬁ:Q:lI‘Clllt 60 here
r.to he C|rcult 60 di scussed above with reg
Storqsc}rq}ﬂfﬂéﬁmg afprhtogie dygplayarray A0 Bep ik ?%rw&wmﬁ@wmt state
whil8 REOHIRG 23Ry 714 ramwzaéms%a cirbit sty be configured later
to store certain information related to the display
s u&(HWél; t hearionsetypé of hafoahnsmla)calarheagtoﬁd inTthe crougud@. The

ay _ Cco e .an er_ of |inks
oY nE TR AR PG, B B Of P CA g g diving
levendyditional cutrbl® RivEIC Yikel 6ELURONRIVS QSheme@oldhs@my epeQfcolor or
links 70, 72, and 74, wherein each |link Is in a cl osed

mongelremet displaye shase of ndisRIny t (5e- | Potkiait 7¢s. Iapdscape). 74Inj gnother
embG&iﬁ[bﬁ?t th ﬁ@ﬁ‘ri* spe@g§‘ne§3 gdenﬁﬁcatﬁﬂqmﬁ%& %@&C&%%%L Yrset of

r end I's connected to a conmon con
dlspbad)a%netﬁlﬁﬁﬂdh]ecﬁhe Pcn electrdni® ﬁe\rr&yrrioamkd rnorgdeb circutith® may then

substr.ate i.ch t ' a 30 is
read PG iGh Gu s e & Phareman toropRRnB P the
panel hRleREfiéARRET Yubert h eTﬂisS Eﬂn%Mdlﬁ{dhﬂYmg'p bel MRsigdd1€ UyvherP Gtoring
and the display_ array 30 may % not be forned in

configayationepargroeigrs jdiepty lnltile |csrcwt §@ feguise e Knéils dargennumber

of infddntisibh #ttk ng one embodi ment of a di splay panel
conprising a display array and a circuit storing

| N{@7dRt | oks discashed abavplveigh asgaad/to Hige 94l &t 9Bihere are various

vi.ce in Fig. is simlar to Fig. 10 ept that
way§ % Ry € irgt B0 2 Saowh dt g Dl Hisn i op pgnt, the
circlt 0! RYsiRma BQ. 16he Ak kordRld] ShbRirABa PRk %bﬁl‘ﬁﬂbés a single
state while the iinks 72 and 74 are in a ci osed

contgupgsimeta tliaee TheGdzit 60dniKiaslt isphemmadifiedr toeformrihe aincuit as
shovpr? tPg% ﬁr'b& éeeﬁ‘%:%% &Cs%lggraglq or c%tt{n%]]:t R nat | Pa;l1 Illney based on the

nor e
1nfo1\tn7eltioagebelmovedng | evel , operational current | evel ,
E fou drive schenes di spl ay type, color_or
A omelnuoh

ysmtgﬂgﬁglt fhedp%%ma@ %‘OWBO‘Pt Fig; {10 is first
forrn\éa WheRgs G&lﬁeﬁnk $ditet Relin A0 ROLHARRL met%q Qm'enfﬂ{en@ﬁdu%o in

forms a panel identification nunber whi defines a
Fig. détis cblﬁendmsthﬁa@ tp &rantheerirsuit adisheen fity Figad 1 ebe s¢leciviely blowing

ﬂﬁ*eﬁgﬁﬁgkﬂﬁ 8%ﬁﬁﬁﬂ%gﬁﬂ§ re UIt?S%§QT héhggtrg?d this

pafeomsy er smcanr asgbademBoditheht) ho anehit igdeft bifigiealy @ormed as
nunber. Thi s enbodi nent may be desirable when storin

shovgp it Figurlat iRseh piak dpbrared a8ia gl yandl soxtinatons figgior agoken line
segm{ ] dpERAHE ELuRM RN loFeforbimDer

[0077] In the exemplary embodiment, one end of the links 70, 72, and 74 is
connected to a common contact pad 80. Other embodiments are also available as
discussed above with regard to Fig. 8. For example, one end of the links 70, 72, and 74
can be connected to a common voltage signal such as ground, instead of connecting to the

contact pad 80.
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of information bits. [0074] As discussed above with
regard to Figs 9A and 9B, there are various ways to
woanwikim4ci rcuit 60 as shown in Fig. 11. |n tRET/US2006/017232
exenpl ary enbodi nent, the circuit 60 as shown in Fig.
10 is first fornmed, wherein each |ink conprises a
si 1f178] conlfignlidiss: sebemitid hleek digremcillnstrating ®@e embBdiment of an
N hen modi.fied to formthe ci.rcyit..as shown. i
ctecy 3808 foBi g B iy rBiap ke S e il ol 1. As
discistdhbbdvendte dasad205lored) trforiBionBElbRE tb thd@isslhPhfdy 30. In the
0075] In_another enbodi nent, the circuit 60 as shown

[ ent circurt .
exerpplaty} gborimest, flie gifcufiopnitares arranel identiieation prmber representing
: ) g | 1ine. . i
o SREPLE Sty 5, O AN 10 L
Figsshent 6Bn Hiegarrdyldrivey 28 ebmucisvielthe display agray 36 e provide row and

oSSR EAREP7 25150, e MBS D B o

via 16 betaalphds §@rTpgd agdgshown in Fig. 11. Each link is
fornmed as a single and continuous |line or a broken
| i HO79bgmelit covaipepiaboimenisy tike iafmyr fEvetoR2t is iWesigned to be
| 7 Y, odi f .
con A S Y by W 5p AP TRDR ST NGy 99 Rl
certgovhddile pachn8ers OAfer thavogdi dewndrds an@mnaddsio adiplaghi@y, these

as, di scyssed..above with regard Fi.g.. 8. For ex | e,
parafiRieT Tl G 14 Rrect 78, o s ithe iy L e BB e amay
drivérOca AABRNrke! the Gespdyddialy. b palLaderdf

1Vconnecti ng to the cgﬁdt act ypgggggﬁ%g%%?ag?gbq% [ serg ey or

maysioh dreeipansingc kn dheagieamlary leuthodamdntgthe merap syl A2 wempfises a
I | . rl-Sln ra Il r

conl I FRGRF 167,15 SEF BB Y Rlloh Y SIS fuses 102, By

selectivebisiswihgadeoraih, bloWeble fuses) iphradittedt of ®i8 atral ofmBd adjitsted.

gﬁt@fﬁ%ﬂe?}? I’nt {]q%tégnlcq?rg & npgrrgéa £ g}gré)é ldgvéfgﬁe %lil(‘[%glp !s,tglrre% information

about3RBIE fukk @t bR AHAYARGE: iHERIRSEN MdfbdNE 4 YRGS ﬂc}hﬁher fmeavs.
0 ribe

di splay array 30° The array driver 22 1s as des
Sucla bdommationtrandgaratl by arelgstroric dedc®BichTisen tost Biytuttr gomeected to
22 connects to the.display.array. 30 to pr.ovide row an
the ey GRRRET Pt B b Bl Ol GiffBing8 o e
circuis6@| so connected to the circuit 60 via the contact
pads 80, 82, 84, and_86. [0079] In certain _.
entbYtfillent 1 orflgrdo gppfighre theyrsrarsgers én thesiripaliven2pased on the
c 4 . . y ; _
oneGRRERNS Mot et BAOLORE MREaRlech RPUBAS N via
inpupantpoe iwerdaceAP.erThehtestafikiaye dan beranyselodtuntie detioe auitable for
.these .para ust ed base

I spl ay .array, ters wll be adj d
configyF gk Jrstinbioite R OFE Py 4 13 PUUEHTER St MEK ZObps Ayjomated.
In oflé bx:¥ipl6,ahie et ifRdAlrY nthy iM@udh® cothFiRkAYx RLARY onelt€more software
adj ust ment to these paraneters nmay or
modules. Since the array driver 22 is connected to the circuit 60, the test fixture can
communicate with the circuit 60 via the array driver 22.

[0082] The test fixture first reads the panel identification number stored in the
circuit 60. As discussed above with regard to Fig. 8, the test may cause the array driver
to apply a voltage signal, such as +5 volts, to the common contact pad 80 and read the
signal at the contact pads 82, 84, and 86 to detect the open circuit and closed circuit state
of the links 70, 72, and 74. The test fixture then reads the array driver identification

number from the array driver 22.
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may not be permanent. In the exenplary enbodi nent, the
array driver 22 conprises a configurable circuit 102,
woOheoeti2twi t conprising a collection of bl owabPeTfussmws/017232
102. By selectively blowi ng certain bl owabl e fuses,
paranmeters of the array can be adjusted. [0080] In
cel@CB3h e rﬂb@hﬂh@m&y dmm idemtifigatibmi nperbe 2nd thetpagel identification

numz)tuo \Elrgrmla it s%roqa;;re ﬂc{?ﬁgé?a%op ﬁlugl%%][hs %u‘ivﬁlcgaiflﬁ$é/sblt'1ﬁglrre has

accdeE aner. ex&lmpha h ﬂnﬁwﬂ'ﬁﬁEJd@ﬂn&ﬂﬂeﬁﬂicﬁﬁ@ﬂnﬂﬁﬁbﬁﬁ nilyeftsiaad Et the test
device such as a test fixture connected to the arra

fixtygp J@p tosf hixgre hemodrdermings, wathas tharsendiy S22 i competile with
the laYsgPaIyCérH&uBb 8l loar ﬁﬁe %Jnlaﬁ 1&‘énﬁﬁb'a{tfon69tﬁg{>é}0§r}ci tllaép array driver

to configure t araneters In arra
idenfificamadingrert hetheytps fofture ietednipes that dhiayaare 20t canpe&'ﬂjle, it will
e co ecte ée?eﬂ% e array driver via an

155“??18’&{91’6%%&]& ?ﬁ»?f‘%l "test fixture can be any

el geug4pni Cindensk GRe &éﬁt tmﬁ@ dedrn®RR f thathleNgraN Qrﬂ'&sﬁ BAd the
circuit _or device. The test fixture may or nay not be

displayt &yt 89 219 wowRatikiRathsl est firfere then defstmifes #ragt of parameters
conb 5 HIE 15 AR L pEE A0S Bl B B pen sopeis

I nce t arra IS connecte
the giraycdiiiter @0, to tshlectiedy bde(bd:Itam bhiwablenfikdsi iaahe cw'lﬂigurﬁﬂie circuit

i1 Cuj t h d 22 10082 t est
98 sipf il e et ok pralrbine el S o488t PR 1P rr
st goes3] i N KiBe1 TisraCdehbmBEd b6 ﬁh@ﬁﬂﬁﬂﬁ%ﬁ%@‘bﬁe%@dlment of an

regard to Fig. 8 the test may Ccause the array driver
ele%f@ma;dpwye gompiting an girgyndiiver sopiected teshe/displey pamel imBig. 11. In

i TR A 7, RO R, g e
displaychroly@e dCaitdin bldwabhlafiseobf theeohfiglabléQircdiZ 98adte blodvn, after

The test fixture then reads the array_driver
the lﬁgﬂé’ﬁ'ﬁl?%%?? RBftsd ‘PY%’ﬁﬁSﬁ@X@FG‘rQW Hig {br 22.[0083]

Botigogene aribaysdsiay ﬂBw’cﬁiﬁ‘p fikdste@id 8Re %ngfr?éﬂ bt Phethod of

panel identrfication nunber are I'n a
makrmgea displapielgvicd @nmprusmata displayiatrey snd en \ahaxz falrity ve Delsdndmg on

as access ex st pre
the el FrR AT B RObel S g Sieg; it it e TREaLS ek, or
rearfanédJ fre orcﬂaae Dastfeftineg bf end Iﬂﬁgeﬂhmhﬁgsls whgt hesutéffes the
array driver 22 is conpatible with the displ aﬁ array

progyemppingsf dIfrgshect A seniigyahle ipprageidrs thranghoe smal qunther of read-
onlﬁl{sa},yorg([ bﬁ@ﬁwh}ﬂggﬁh&' cation nunber. If the test

fixture deter s that they are not conpatible, it
WI [0087% s ueTtee method sgrishab biovkdd62mhere erdigiayi aray 30 is formed

on S g BT S5 At i ot TS

link€ QsPRirhéd &n tHee stidhtef | 4t BsBribdaeabsiel erm RS éi‘nb?ﬁﬁm&ft each
I’Ipar aneters corr espondl ng to the retrieved panel
coniy.

#hle fink semprisesumblewablerfase: datanpthgr embodiment, caeh saifigurable
i PR IR SRS YR Kop! o e

[0088] Moving to a block 1406, the collection of links of the circuit 60 is
configured to store information related to the display array 30. In case each configurable
link comprises a blowable fuse, the circuit 60 is configured by selectively blowing certain
blowable fuses based on the information to be stored. In case each configurable links
comprises a single continuous conductive metal line, the circuit 60 is configured by

selective separating or cutting certain metal lines. In the exemplary embodiment, the
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98 such that the set of paraneters desired is | oaded
into the array driver 22. [0085] Fig. 13 is a
wecehmwnaiise bl ock diagramillustrati ng one enmbod#CTEIS2006/017232
an el ectronic device conprising an array driver
connected to the display panel in Fig. 11. hi Fig. 13,

infotrhaticarfoays 8l panetide@ficationaadtedr which dafis&ta @t opaisplay befateters
. ..Suitable for driving the display array 30. Certain
indiyseliiabl e fuses of the configurable circuit 98 are

bl af t t [ t] [
o gt K,k g conges oo

collgationoli tinks ¢fl theisirquatt 0apdahe displapdirap 80 andesaribet indlig.of2. A test
Ki di devi i Si di,spl.
fixelfR 5L o ol B B o B R BT B0 AT RERY " B A2 the

test Sixeps reddstthe infirigttbnetyrddeinr e woHektionesfUkitkst OUBlchdfouit 60 as
rearranged in order. One feature of the exenpl ar

or L
describetga Fig- tlfat Ip tthey pxemalaes shedpresgr Senindermentio Isafhgepanel
: : ' ers through a small nunber
1den§1;ﬁtz atfn Jﬁ.\gﬁ{ 65 E%fh@ it s?%ag?ag%%b g

rea Its on a display panel. [0087]
Th¢0088] hodNsxttaatt s blickal ddUpche 40 Pixtund ecads drath sthé alyiver circuit

. ~array 30 is.formed on.a sybstrate. Next. at a Rhl.ock

infof5ph pG3ing o UL BRI SPFG GGl Goioofrs Qv 22, In the

exerflafy @Hbcidnent! theksfotfiati Ay B8H afBy tRGer SRS Gh nBfber. Moving
descri bed above. |In_one enbodi ment, each configurable

to a plagk 1dbenihe txtiigtury dafprpiinesrishas ithexditon eicwdirs e theeantay driver

. N i o) : _
2, S ETRBRMIL ML R b8l SeBRTHt RE% Dt D el BB in e
coll¢dtion od linke tndoimfamatibm kdendfyitd theaipecefi the @dvérscircuit. The method

configured tq.store information related to the display
movis oy Bk 432 ot Ahe aish CHE| SN IinfbecuRRy ASKE 30 i o
combh@Bak#h fiktS QisplahCarfdy’ 301 t ABQ bR cIE QDD ItHeCRsDYixture reports an

sel ectively blowing certain bl owabl e fuses based on
assepbdy pmélor mati on to be stored. In case each

confAgIyr a [ I {nal-e cont knuou .
COTUREY, ok LR A1 39908, AR KUY g
the sedyadiriviey 22 sepadpatiblegvidt the didplaythraB30aiAt biskal42k | the Sest fixture

i the exenplary enbodi nent, theinformatjgon forns a
Com;bb%m@% the BT Firedh FsmrrYrBEter @Rl batedian itreiormagion gead from the
collélﬂzi%fi' &Y 1iRRE AFetE" Sirdutdis 2 al | descril@8Rl Fhiexis at pa dgé %ggmplary

08, a configurable array driver 22 is connecte
embplienen| thecairayn dofvet i23k somprisesea cionfigirableOciaovdt t1A2, the circuit

di.spl a r 3 S scribed.in, Fig. .. A test .
comprigih L otidclifn 37 (BRwAEE dti o P The divt dtu) &Gimings @ set of
paraglieidte co@spohdii M@ thedretridVled PandldidlentifichBort @6Mbéd. XThE st fixture
reads the information stored in the coll ection of

then) pomEolythe peraydeivar 226ty adleqfsbt blaad cemaip flowable fuges in the
conb A ETDLECY G 50 e By ok v
the ddeast draster 32 b lroadothiet Bhbotlingent abe irfforxtative reteiavts] fromrthé bdlection
of ligﬁs! r\ﬁ%r cgrlnﬁr?s%l at set of parameters ready to be loaded into the array driver 22.
[0092] In certain embodiments, block 1404 may be removed. For example, a
circuit 60 comprising a collection of links, wherein each link is initially formed as a
single and continuous line or a broken line segment, depending on the information to be
stored. Also, in certain embodiments, blocks 1416, 1418, and 1422 may be removed
when the compatibility between the array driver 22 and the display array 30 is not at

concern.
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information identifying the type of the driver

circuit, i.e., the array driver 22. hi the exenplary
wentwdimmt , the information is an array dri vePCT/US2006/017232

identification nunber. Mving to a block 1416, the

text fixture determ nes whether the driver circuit,

e. §00%he aThayfodédoiney RacriptionC Qlepalsi lbbreaind bhlbbﬂuments of the

. di.spl rray 30,  based on the informtion star
invegfigh o df PRI HeGAPPEIalsch OWEHS T B RN RavH drterle ﬂr-?gforegomg
appéaﬁemt 40 10 inb B oHrda BE pPdcFibel fn- mAfiewiRE Negndy 88 nB{%d &hat the

lock 1422 if the test fixture determ nes that the
use aﬂp?avmdan tpeninplogy svheotdcewibpeg ¢eptaim fatunest tresplictpdlahie invention

30, . At .a bI 422, the test. fixture
shofd B 1akPh oF MuBE St VR domdolbd o sl o ciefeif o e
restrlcﬁ&ﬂ td flnblhlemtgexﬁy fpecifiv ehstadteristiceest theafeatudés 8f fagects of the
iver 22 is conpatible with the display array 30. At

mvesrl%wﬁhmch thabteraigology iy secigtedtf i gures the dri ver
circuit (the array driver 22) based on the information
read fromthe collection of links of the circuit 60,
as described in Fig. 12. In the exenplary enbodi nent,
the array driver 22 conprises a configurable circuit
102, the circuit conprising a collection of blowable
fuses 102. The test fixture determ nes a set of
paraneters corresponding to the retrieved pane
identification nunber. The test fixture then controls
the array driver 22 to selectively blow certain
bl owabl e fuses in the configurable circuit 98 such
that the set of paranmeters desired is pernmanently
| oaded into the array driver 22. In another
enbodi nent, the information retrieved fromthe
collection of links may conprise a set of paraneters
ready to be loaded into the array driver 22. [0092] In
certain enbodi nents, block 1404 may be renoved. For
exanple, a circuit 60 conprising a collection of
links, wherein each link is initially fornmed as a
single and continuous line or a broken |ine segnent,
depending on the information to be stored. Also, in
certain enbodi ments, blocks 1416, 1418, and 1422 may
be renoved when the conpatibility between the array
driver 22 and the display array 30 is not at
concern.[0093] The foregoi ng description details
certain enbodi ments of the invention. It will be
appreci ated, however, that no matter how detail ed the
foregoi ng appears in text, the invention can be
practiced in many ways. It should be noted that the
use of particular term nol ogy when describing certain
features or aspects of the invention should not be
taken to inply that the term nology is being
re-defined herein to be restricted to including any
specific characteristics of the features or aspects of
the invention with which that term nology is
associ ated. WHAT IS CLAIMED | S:
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1. A display device conprising: a display array; and a

collection of links configured to store information
woebwtietst o sai d display array. 2. The devi ce BET@S2061017232

1, wherein the display array conprises an array of

ntcroelectronechanlcal system (MEMVS) di splay el enents.

3. WHATIEWGTAIMEDdSai m 1, wherein the information

conprises the type of the display array. 4. The device

of cIalggréi ) reln the . informati on conprises drive

partanet ér SSPIgY gﬁc%f?%gn%ﬁgver coupl ed to the display

array. 3.disp Lgggof Aaiml, wherein the array and

t he coIIectlon of 'l'inks are formed on a conmon

subst r ageollgctionnd linky icerfignreddoastare infoypatiaa telateskto said display

colk%§t|on of links are forned on the periphery of the

array. 7. The device of Claiml1, wherein each |ink

foros eiThbelevae dip€laimg il ewhietei0 thecdiggey aany Q:Utrtpnb&t meemay of

ond end of the link. 8. The

a first nd d a sec
micgpelpeirames a@"gﬁﬁ“ﬁm &)ﬂ@%ﬁ ) displigl eles®isat i on stored in
theg col egidetRe A C14iRKE, Wikerdif FERSRYioA %Bﬁff)hb&gthe type of the

whet her ‘each link forns an open circuit or closed
disptdyragiaiyt betmeen the flrst and second end of the 1ink.

9. The e .0f , rein ach i conprises ..

a At ghl SY}S%‘ i "#r%tnm L ﬁ%re“i 1° T‘h“f"r&éa\h“{% Cppiises drive
pardieddrBYof, an\&htepahnembleamdtmfdl@ldy aﬁ}iﬁyl s connected to a

contact ad, wherein each_contact pad is_configured to

establ i dhealavicqiottelaim lowherens thei areayi and the colfpliogenf; links are
ﬁnﬂ%ﬁéﬂé%&% on WgkSglen the first end of each link is

connected to ground. 12. The device of Caim?7,

whest ei n Thieadefrice stf @nigh 0f whereln the wkll¢ationafedks ede foymad on the

contact pad. 13. The device of Caim1l, further

penB%ﬁﬁPFQ 2 driver circuit connected to the

col, ect it ctéﬁucleldf@aam twherethl &loh Ak FoFAY eithdt@ndipeN @ircuit or
circuit being conf@gure to receive inmage data and

closgd wwatebeawmn hirss prehandse tegorft sndeofithrilinli. spl ay array.
14.¢ The ﬁl%vde‘é{%g aff M’rﬁ”ereﬁt‘?ﬁé RSdafi6n UordPhn ik tEMction of

i's conflgured
links is readable by detecting whether each link forms an open circuit or closed circuit

between the first and second end of the link.

9. The device of Claim 7, wherein each link comprises a highly conductive
metal line.
10. The device of Claim 7, wherein each end of a link is connected to a contact

pad, wherein each contact pad is configured to establish a link to an outside circuit.

11. The device of Claim 7, wherein the first end of each link is connected to
ground.

12.  The device of Claim 7, wherein the first end of each link is connected to a
common contact pad.

13.  The device of Claim 1, further comprising a driver circuit connected to the
collection of links and the display array, the driver circuit being configured to receive
image data and provide driving signals to drive the display array.

14.  The device of Claim 13, wherein the driver circuit is configured based at

least in part on the information stored in the collection of links.
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| east in part on the information stored in the
collection of |inks.15. The device of Caim1, further
woaoprizsismg: a di splay; a processor that is corCrgsemdo17232
to communi cate with said display, said processor being
configured to process imge data; and a nenory device
t hass. i s Thertvigevfalairo 1¢ fnthent@aprsing:t h sai d processor.
16. The dgvice of Caim15, further conprising a
driver &GPHA% confi gured to send at | east one signal
to the di slkéNer tht id REnHEULE Qo Uondeh@iidhie Qvit WAiliN@Eplay, said
conprising a controller configured to send at |east a
porPNC@ﬁSO@gemﬁéomﬁm@@i @aracasoimage ddtg et circuit. 18.
The devi J  f her,.conpri S an. i
source 1o %Iﬁérycqgﬁlfc%%a?g 0?1 ﬁk"ér?%a" és)% d uﬁlﬁ%ntgé’v lgjastag\aa }?%cessor'
saild. pr dheskoice of Tlaikh&s,devtherecomiprisingl adidiGer sMeait@onfigured to
dﬁhg i mage .so rctgl ridrggd |l e conprises at | east one of a
senq HoeAsh e SIgRAHEEEHPBAY- and transmitter. 20. The device
of 16l ai Mhtevibt'bf ORGSR R BmAMkiA NP BntiEN} ESafigured to send
configured to receive I hput data and to communi cagte
at legstiagporigruef thaimagedlattdodhpdiromsiowit. 21. A di spl ay
devi,ce npk i si_ng: ns.far .di spl ayi ng i mage dat a;
an 8'rreaﬁlglef%ervwgn og?%% ﬁﬁ’f g?x%efic%m)réé ngt%bll % spifoe module
configapd fydend sal8 ansge &ka toldakl plevdsesr. of C ai m 21, wherein
sai d di spl ayi ng neans conprises _one or nore MENMS )
di 48t ay ﬁ‘leé%%é’r?ﬁ of Glaim e Whesgine Bregmags §91ro modpifepippyises at
. nf [ rj pe of the display
leasggl%a(i/ﬁ %ﬁ%hg%éggg%ééﬁéﬁgg@n&él, wherein the
i nf26r matlhenlegioapf am ty.ifushgaompesiagsinfioputatevaercayfigured to

R R CR U e R

di 9pl ayidgispradsvies eorhgriisiigd on a conmon substrate. 26.
The device of d ai m,le:%v\/ner ein said encodi ng neans

conpr i séBeags £ |displavingnimaee datakand 27, The devi ce of

Claim?2 ' ﬁ@‘? Ink ' . -

Ci rcui tq%?aﬂgﬁggielg) Cl %£+t Iﬁg{l\%gge%dgd %alﬂfélfsﬁg gggl% Y

seddnd dld detict lo€ Qlaink21,38herdineidhlichlafing heanngomprises one or
morleztl]\}tﬂgl(/ltga&iép?n related to a display array fornmed on a

ay elements.

23.  The device of Claim 21, wherein the information comprises the type of the
display array.
24.  The device of Claim 21, wherein the information comprises drive

parameters for an array driver coupled to the display array.
25.  The device of Claim 21, wherein said encoding means and said displaying

means are formed on a common substrate.

26.  The device of Claim 21, wherein said encoding means comprises a
collection of links.
27.  The device of Claim 26, wherein each link forms either an open circuit or

closed circuit between a first end and a second end of the link.

28. A method of storing information related to a display array formed on a
substrate, the method comprising forming a collection of links on the substrate, wherein
said information is encoded by forming each link as either an open circuit or a closed

circuit between two ends of the link.
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substrate, the nethod conprising formng a collection

of links on the substrate, wherein said information is
wenewdedsby form ng each |ink as either an opeRCTiUSZM6H17232

or a closed circuit between two ends of the |ink.29.

The method of Caim?28, wherein the information is

st @Ped iThet hethpd| bEdtlrion 28f whankis thedinfermeatiadalsl etoimd in the

cor 555 U GRSt BB R A g

close@¥iréiet Wetwedrpdwd e2ds ofheni@kn the information conprises
the type of_ the displ aé array. 31. The device of claim

28 30wherldieflevice of /1 o ereEbile infeEsatinn cpmpsiseaike tiesof the
ﬁﬂﬁ%?ad% ~array driver coupled to the display array. 32.

The thod of Claim 28, wherein each link conprises a

hi gl y ddweddeticy eofirelaah P8nevheBdn fhkeinfetam@noto@hdsan drive

28 erein each link rises a single line, either
vareighert FRIGUEY B eheaPed a0 e HERY of  ai m 26,

whapei N TtHeenétRbdrbNOlaf 28 NRher6iAmER S8 corhffidhs Ahighly conductive
coll ection of configurable |inks, each configurable

metaliligR. conpri sing a bl owabl e fuse connecting two ends of

t heal i nkg LV 8ly i J le. . of .
S 3bnARRPDECL ALY 2 S LRIER. £ e o8 e
confiilmusoBrokeder ei n the formng further conprises:

form ng col ] ectiqn. of highly conductiyve netal |ines;
an c?TseI _ imgilgffﬁﬁ@é’ﬂl %Ef %ﬂgéﬁ OFPNEHUTRF PERFEN of
metal | ifh@sing38- cﬁt&ti@@tm@o{l‘?ﬁg%ﬁb Midks, WRET %bllri‘fliélﬂﬁole link

breaking is conducted by at |east one of’_the fol l'ow ng
pr seswsising adil el fuse gentiengngnivichends & dwrlinkpandcut t i ng

with a saw.,..37. net hod. of ing.a displa evi,ce,.
comr st Rty RORIRE A P S Aol B PR 8 tnks.
angsf or rMihiegnethed bt €latn 08, vilertin MkesfopmirdghfartBettdhipaises:

each link being fornmed as_either an open. circuit or a
cl osed dPYRige® cgleskionRf hishlesradugiverpeal lingg, andg.  The

met hod %Elegi@éé%fgking?%ﬁ@e?oftﬂg cGIRclisk bf {t?ﬁ’g?iigésit. EES

are configured to store information relate
di $6} ay Thermasthod6f Clihe 38evheareindlie @ealking 88;ondhaedby att laagst one

oo 0y SEIDF OGS 15 A Rl BB 3 2
COTBIl i S&S nfbfiodef making a display device, comprising:
forming a display array on a substrate; and
forming a collection of links on the substrate, each link being formed as
either an open circuit or a closed circuit between two ends of the link.
38. The method of Claim 37, wherein the collection of links are configured to
store information related to the display array.
39.  The device of Claim 38, wherein the information comprises the type of the
display array.
40.  The device of claim 38, wherein the information comprises drive
parameters for an array driver coupled to the display array.
41. The method of Claim 37, wherein the information is readable by detecting
whether each link forms an open circuit or closed circuit between two ends of the link.
42.  The method of Claim 37, wherein each link comprises a highly conductive

metal line.
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paraneters for an array driver coupled to the display

array. 41. The nethod of C aim 37, wherein the
wonbmrinemsiion i s readabl e by detecting whet her eathskionki7232

fornms an open circuit or closed circuit between two

ends of the link. 42. The nmethod of C aim 37, wherein

eadB. | i Ahecngthod sf€laamiBi7givhgremoradiu dink vempeites a $ihgle 1438, either
contThe met hog of Claim 37, wherein each link conprises a
08P 9T POREL e t her continuous or broken. 44. The

meyaod qhe@idhdd SC1aith 87 Sitibrdil enef PEAINED kb FiMESr comprises:
further conprises: faormng a collection of

conf i gufeusag | ¢ nkalectiar hofc sanfignratlp| Boks, nrkachowpriigiraige link
f i ng. the. ink; and
L L S T A G N

conf i gumselbttévely bllosvinglthe bldwebhsfuubosl afub&dtaif BodTgurable links.

wherei n_the form of |links .further. conprises: .
f oM ng Tileé%ﬁtﬁl@%ﬁn 1%§%’h§l&ﬁ?l9%@ofggﬁ@gi%%§%he¥ PorRRtises:
and sel @@ﬁﬁiﬁgla)éonécﬁi@hiomgihgﬁgf%?a%tweﬁnétmi&gl dn@ction of

od o

metal lines., 46. The net ai m 45, wherein the
br eaki ngeleetivetnbligeliag alsybsat of thaeallegtien of metablifiesl | owi ng

pr Qgess: ' [ ne I .0 GULT |

R 5 dREShor CHERUERLE ot 18085e 3onfotied PR ast one
of tledvPowsignpgocebarepdhing, autthhg plithy 1ader,ay c(min% vRthS E4vat ﬁ;

formng a cqllection of |links on the substrate, the

i rdrg]s bét Wﬁa’é’gnﬁ’%ﬂ?&‘%“ digplay dyvics; AIBPHERE o rel ated to

the di s%Mngggﬁﬁa},@ﬁg%ﬁgSggstﬁteconfi gurabl e driver

circuit to the coll'ection of |inks; reading the

i nf or matfmring e gpBertion of hiskcel the substratep the linkis beivgrednfigured to

configuring.the drive .rcuit based on information

st gtroé%mif% tlémé%l ﬁegg? fhgﬁls ?ayﬁf“‘ﬁ‘%s. 48. The devi ce of

A ai m 4¢onwdeeng b Rofifi@irdtng arivertciroiit QORP b3 Sioh belihvpe

of the display array. 49. The device of claim47,

wher ei nT¢3981g e SpEnation staerhin thecollpetiomoblinlgnaadcr s f or

an arr ay génLNels 9 -t 0 i sk atl .

nmet hod o? C% aiﬁ{% 47 HHJV erntgﬁlrt]%?% g%(lr:l gﬁ'ﬁ%ﬁ?@%%’mg ?lg\%er &ﬁlectmn

ci oflinks.conprises a plurality of blowable fuses, and

whetei n. .t he confiLguring c rises selectively. bl owin
b abs orngferis of i h FRTR RS B RaoaP e Dokt of the
dispistadn@g. of C aim 47, wherein the configurable driver

circult conprises ) ) , )
49.  The device of claim 47, wherein the information comprises drive

parameters for an array driver coupled to the display array.

50.  The method of Claim 47, wherein the configurable driver circuit comprises
a plurality of blowable fuses, and wherein the configuring comprises selectively blowing
a subset of the plurality of blowable fuses.

51.  The method of Claim 47, wherein the configurable driver circuit comprises
a plurality of blowable fuses, and wherein the configuring comprises selectively blowing
a subset of the plurality of blowable fuses.

52. The method of Claim 47, wherein the configuring configures the driver
circuit such that the driver circuit provides driving signals suitable for the display array.

53. The method of Claim 47, further comprising:

reading information stored on the driver circuit, the information

identifying the type of the driver circuit; and
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a plurality of blowable fuses, and wherein the

configuring conprises selectively blowing a subset of
woheospursal i ty of bl owabl e fuses. 52. The met hedTai2006/017232

Claim47, wherein the configuring configures the

driver circuit such that the driver circuit provides

drivi ng detagmalisg w]nieﬂ]abﬂﬁ driver dﬁlhmitdis S@inpytﬂ:ﬂé math. th®display array

hod . of rthe i.Sj ng; . readi ng
bR SRE B (FTHRE Jar TS7% o6 the JHEIE cireat and the
Inflﬁfdmul&{lreua@mbltﬁybmechbﬁoﬁyrﬂ@ of the driver

circuit; anddeterm ni ng whet her the driver circuit is
conpat i wleermtthe edndicniing lisgotperfaymdgeis édis datetthined that the driver

i nf f the driving

C|r%%’ <ch%§QﬁM%§?%% %gﬁpﬁéﬁg?gd to the collection

of 34.n kST hewhethed of Cheémc4m ﬁmhgtein thg informationdi réalabRhyi detecting
is detefn1ned t hat the d{ r. CIFCUIt i s not ‘

Wh%ﬁ%ﬁafh PBrieloing AN PREN GFai A loaet eiycuitdetwamdvigendsaf e link.
C ag9n 47 hefieh6d B ENfm Aﬂ’f QBRI Qdh 1Sk EAPABLE: B¥hly conductive
detecting whether each |ink forms an opeh circuft “or
metel yed circuit betmeen tmo ends of the link. 55. The
met d each conpris
Gty cosdnard &f CutBre WhetaE gt i GBRGH® SRindleding cither
cmnﬁﬂmnmnebﬁmﬁneach ['ink conprlses a single line, either
conti nuous or_broken. 57. The nethod_ of C aim47,

whetei n Th?én?ta?wﬁglaap 47 Wherein the frsmingofiinks durther comprises:
formng g Emﬁﬁ%l %thbﬂ’&tlgfl 6P o Qﬂee 11#:](_9 k%ache Aolfigurable link

configura conprising a omab
C O neveirising athdowebid $usefconitihg kg emisabf $led lmkt, |andal y

bl owi ng t he, .bl.o bIe of -a.subset  of c nf

i ks sttt ARRYiSe st Te ahic iy OF s & DrBSrsP e
of 4g. nksrﬁam&hsa oﬂgmhlﬁe@herfeﬁrtm R £OF 118G tin@ier @bmprises:
hi ghly conductive netal |ines; and selectively

br eaki ngloamBgRseilegion afighly renduriore wetahkines) and nes.
59. The JIEkhogly sl Uil SMAEIEHL NS RiceAing | S
e y a efo

conduct eas one O OW Ng processes:
et c§fl. ng, Tleuhtthod ofiCtaims 8| ederein the bmakm'gngccm'dﬁlbteé bgawMeast one

I Vi nuf h h f
of t%ggﬂﬁwa S}?roglé/ssgse ete glg,n?uttlilnga\?vgtﬁ a aser or E:ut%ngs&}lthoadsa%v

60. A display device manufactured by the method of Claim 47.
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