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WD 2005/ 078693 PCT/ US2005/ 002359 DRI VER VOLTACE
ADJUSTER Back Spatial |ight nodul ators provide an

w@bdaosorssbs ve t echnol ogy to cat hode ray tube (QRTI/USH05/002359

di spl ays. A spatial light nodulator array is an array
of individually addressable elenents, typically

arranged in rows and ndi vi dual | y
addr essabl e el enent sD\)‘i\ﬁk’#@?Ir"gg‘g’}on‘ngéﬁkpl cture

el enent of the displayed i mage. The nobst preval ent
spatial |ight nodul ator tecHikgagynd s [ qw d cryst al

di spl S eci al I fo
Lo o aidly ) s RRE bkt e R Bosoey 35 sty whe crD
tdisplad Q) Alrspaeiat light hdoQulbtdr @tays¢ & driap@f tdividuaRy addldigable elements, typically

orlentatlon he |i d crystalline materi

SR 1 L s JHF R P B G 01 g il comespond fo &

Gt @lehnest dF¥heldiplayed hages on the el ectrodes. These

voltages are supplied to the array of_ eleng

accor &r%ﬁd“‘l’sb preyalentngfie! dightamodylaey ‘\)‘;@P“Ol@g}‘ &u lqmd crystal displays (LCD),

SWBRhlyES mbifleeichRek. t B ASLADI Y ?[ay}:fb'vs@ an@%ﬁlfuﬁﬁlméf ERGrodes are used to

conversion frominmage data to the row and col umm

Sagpteasliquitherystalbine Iaq*tertiqlx e Thy prégntatign gEihe digeid srystphine materief may block or

|tﬂaﬂéfﬁlgva9§1¥§ {ealis OF Bk 3¥d Leehinlea9 t eq/rolt %%E on the efé@fr&i%s These voltages
LCD d lays are w dely avai mar ket

taees,wgheduqu ¢ mmmo@lgmems’n@cvxdmgatg ébe md dbtg. RMyivdrCRcuit, sometimes

Q{ﬂrs#igf {.oh gél ?ﬁgé? @&Tls tﬁ% ycoxfl% ?o% V1%I g?r 'Eg%g[h a&uf row and column

laidrbtsingdihad af the aahlaspIChyent thc: mrwhletgap oftliqa:td @y disptpyitecdnology, driver
r i.mage . dat a..t coI um addr essi ng

%H1H¥Forilcg]cfls§)flay arcy ((jjeq 'flvghlabcfe an?l r?arfgﬁq { h e availability

of t héBﬁorWndlelyy -tba/ abltapbd esdr by ehargi LCDI Gfvdroctigsh@sive relatively fixed

es of.dis chnol Brief Descriptjon of
eSS R e ROt R e PSP AR e sty deley echmology
s bise! fHd&ﬁéEdh@&sbﬁ( of E@@é Hﬁa Ech@wdaln& CbIQEH 28drédsing line signals. In addition,
reference to wherei n: Fi gure 1 shows an

dntiEs ﬁ%%tavwa{’@tyd & 5#1659 @9@1/ a¥AllRBlG | diiyen caFuiis| tQyother types of display
echivfégy. @ Vol tage 25 adjuster and an array of

nmodul ator display el emsnt s. Fi gure 2 shows a di agram

of row addressing andtsfBescepiigigfdhe g

| nt er QL QEBbdilnents PREK!iRLRH

Fi gure 3 shov{/s aS bl o klmgl a%rﬁg%n’ %f&gﬂnaﬁgi’s%gﬂ{ %{etddm‘(f the disclosure with
ﬁ?lﬁwéoﬁldjdt@tl@sawlﬁr@mre 4 shows an inplenentation of

ﬁgnﬁ f acg‘ur egﬁlm’g_g alﬁ relég rﬁgrﬁ o?%] &‘isc’ptl%{) agém ltlatw Ya Qgplay (arlver a voltage
sdjnmrtaaﬁ@mmayrﬁmyﬂalammmpiy gemmamess for spatial |ight

gﬁggg?‘l A Q”?nogz% \ég %{1 ?’dljﬁus%@feﬁsnllzgl %%& %?g\%t}lglvs\sfor an interferometric
%Gﬂhﬁﬁﬁﬁ%rﬂﬁ'rdiWOOS/ 002359

Figure 3 shows a block diagram of an embodiment of a voltage adjuster.

Figure 4 shows an implementation of an embodiment of a voltage adjuster as it may be
manufactured.

Figure 5 shows an embodiment of a simultaneous manufacturing process for spatial light
modulator and a voltage adjuster.

Figure 6 shows an embodiment of an adjuster network.
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Det ai | ed Description of the Enbodi nents Figure 1 shows
an enbodi nent of a display system 10. The standard

waleoosersegd rcuit 12 may be one of any al ready PCT/US2005/002359

commercially available flat panel display driver. As

ment i oned above, the Deam#dd Ipssevaioe bf the Enibbdismentsr i ver
chips ose used for L di spl ays v
i spi 4916 LGN SO BB PPy e Qi Tyt e ciouit 12 may

defohe eﬁl ar@yalﬂeﬁki}ed’o‘éﬁﬁ‘drdlﬂl’ysavaiﬁabﬂ&ﬂﬁ pahel Alsplal rdﬁd@s A!M ﬁléhuoned above, the
col unmms of el ectr.odes. qgthod of

S
A5 Breglend of hese .dngmﬁ 25 oae §?e\9ef°’é1}“8 ,Sishleyir ¢ ﬁg‘wdual display
loRnRAGSI VA BEDAMrRIHE QedrilE; déiin\é@'b%ralg@rsﬁwo‘ﬁﬁ oE Sows of electrodes with
appl i ed along one row of the electrodes whil
aplymps Agelpmodess Qns raqthodurt afdressing) thesm Bpesrﬁ’féarﬁlws.l@a% as passive array
gﬁmtgglcolunh pul ses corresponds to the 10 specific

data desired along the row being selected. The
vol t adepassivd arayieadressingt maokageinvlss ip apmied alogg sue How lehthe electrodes
$ t h I f

B&&?lte ﬁé&%\ﬁ? gﬂ&s %cggg&ttg«{jcr?ll I?Ihée %%lﬁﬁdeqﬁ Eﬂe cX ufth nﬁﬁf‘sgsec%rresponds to the
Abdcefic daawdesngedwﬁqngttmowtbemd a«tl@ctttdo Tthk eombsemiemmg)w the Yegious pulses is
auc%l}\{atﬁé\t[ t}Sl row ber1r? du?eﬁ%d 18 Evfltr%\g {Honra]rllgfa?f\gct?c!) T\?g/ Sldge Psas l?emg applied to
ﬂ&hmhﬁnsolunn pulses 15 correspondlng to the desired

dat a o at ro The ess. i s, repeat ed

o e o She bl it Wbl S22 130 B mibe Bigrtuped and the next row
pulseledled Afrt @dta PutitiigN@a e rapplicaiton ohe 5RO PARE &nd edetlfofiScolumn pulses
to the first rOM/$ ain and the ﬁrocess IS repeated.

PRTePRRnectofht fsded datyPr At RYe o TRoPropess & ipkeatrdtip jagowdpyTow fashion

LSRRy Sthe 1R 12REGdeh ipaIsvRY &fiar ﬂi@slﬂgseﬁfgryfr@ﬁ/ P S&{u¥kee returns to the first
matri x LCDs have evol ved over a nunber of vyears of

dew ez fich the presetsdy eepedted hEs &a%rnathpdx &) Sfterpees or passive matrix LCD

%ﬁs?fa?s ERNGJeakil Wavéfsmissus&hﬁr ‘%Jsfv@ LERSELEDs BeVeRbivEd8ver a number of

between a row and a col umm, and the associ ated volt age

godrn gf dagpliopmens aadbhays rqaplkesdberglatieely melressiale. n@enemﬂy, it is the dlfference in

TR LRl TG pft | QR PR A MRUFLREE T S bl the dovice

taﬂrhesismgenatri mnmtcyofbac}ap pcbw @didrb&smgoﬂ'aurﬁﬁona@mmwsum @mse 2. As will be
Vv rra at

\gfsgusls]%c{ latter G%AHOCF r’cse %flshze nyent mhmrl%ige %ppF dr t8 \Colmn & Xdressmg as well.

V0| t agleF1g\ﬂfel 2aﬂle rdeoffthe &dvicputrsgthat ienanebd htiiifresl;e@.lﬂﬁé’t%d at a row bias

S ude s t hat
ety T e e e birepges BB Al Vb= afiplingd tat which i
\pﬁivkﬁg By Sl digerf mmhlbbéf@eﬁ Ghel @ 1iRMAS Wblkage sk FOmIAS to the positive pulse
relatlvel% | ar ge anplltude In contrast, the positive

Artrelpgiyely ilvee oBpitde ButonEest s PPudeAnd negtiuTolAge tylses desired are

QR Ey the 88Rer 1iR& thdt @M arPdiniielok wglg, of Vi MOD An i MoD
Is an exanple of a newer type of no dul ator. The i MoD

enpl oyt i AR OXaFENG i@ newer tvzea@ftmqslﬁ@t%%eoillv@lb@mploys a cavity having

Q‘é‘feks‘% chehb bYé@Ar'deﬂ&ﬁbiehﬁanNa d the b4 &ﬁlziﬁgy SRPRLSE fa@bartly of metal,
| 'east part noves towards a front

swpvésatovarsts & frent@vatfacteyof the cavitye mémbecnoe oeauss thhtaaffects the color of light

C gt

3 bEnt SR Bl Yoo mpMtkleWBRly 0 Sblc8 She the fmage seen by the

whﬁmemthasMHﬂngsEema@ymthewdvﬁemer appears, as the

ISLI\J/EE Iaz Z gfocréhgrcrg% \cli%sﬁlayf suc ehdm&%ye h%sévsrfllgcg?sggﬁ?weengﬁac?yahd white, one

V\K?[bDe:lenmﬂEmlghMlﬂeqioﬁdm’ldﬁnemugﬂlt Ircocdl@siping, theeedMieD elements may make

pi xe h ? a cohﬁ %ﬂ three I MOD el ements may

HRKEeh el gpe gag rﬁ? eml &ach for red, green and

bl ue. -2

-
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WD 2005/ 078693 PCT/ US2005/ 002359 The i ndi vi dual i MdD
el ements are controll ed separately to produce the

waoelewsnesdopi xel reflectivity., Typically, a vol Pemes1085/002359

applied to the novable wall of the cavity, causing it
to be Thellﬁdmﬁ@eﬂthDc alehyntatater a@itetled eephhaeelyf toptoduce the desired pixel

S ace t turn affec r. of ..t he, pi xel L
25 { Pl et 00ef e SRS tel e 5P Ee Slath AGhEpAy. causing it o be
Felegtibstutidallytatdcasada ki fZed sidfacy tat inSudffass & doloDoflthie \pidel seen by the
12 is 5 used with an_array of inte [

f nmetric . .
HSOHST 2 TOTS APy S75E8 U o Bhurad; bSRAerdifen Cvers 195D o i LCD drver 12 is

M AUSTCEn arbdy’ T Whibrfeldm@tl BBl SatbhBrdyOW6 A h Q8RstéOitdB8 4. The adjuster
Vpul se fromthe driver circuit 12 to_an adjusted row

atielib s adivsts diperovi Morsss Apltagaboa Aot the fdrivFecigdft /St teran adjusted row

%Hc‘ir‘ééé'v%lt%%%v s _shown in Figure 3. The adjuster circuit

essenti y corrprl ses a set of resistors Rl and R2,

set uphn emeopdireent of dlre afdjvsted evircpibtldos Bhowrhe Figisieo3. ofThe pgjuster circuit
I |

f\%s/eﬁaé@%orﬁuﬁega? ?eﬁ%ﬁe?i%livb\f% @aﬁa,%gk‘ﬁﬁ%gfggs Iﬁg\?lg rqleﬂag)rk The ratio of

ke Ir bleeths owpiltn»gltwgguls deelded, s@iotdirrgjomlp fomsilast or s Wi t h a

ratiollor @, In the exanple of the i MoD, VMOD

woul d 1 dr| vers typically have an out put

range of° 15RB'E)R2V with the desired output voltage

VMDD i e [ es bt
app! ylc%élera cfe‘:%rab sczgl %%o\ﬁ?c{ ‘Ee s[eth]; %p |r§8§8?40r§ Fvgcg & Cr%tlot h é or 1:3. In the
arguplé ufibe MO]D Mﬁdb@wumes‘éM@r QD& thets\tytidadly dinvevamroutput range of 15-30

B R it RERE: B oden Do S Pt bt A Fou Bt o applyins

B teaRiod hedofli i Ratdute 0B apBudSaite Dulsilse atovidas by B driver, Vi, to a
nodul at or, _array. OneV exanpl e of an enpl oded vi ew of
irefceRtehe letich 358&iest ors is shown in Fi gure 4. Rl

and R@ﬁéﬁi&sﬁbl@ SmBBIMMER G WK sista n&@oﬂ{r&ulﬁ%%aﬂuﬂ%ﬁ&&i directly on the
used in manuf act uri ng the nodul at or el enent s,

condl gerte ap e mednlatorgrr@yn et el o 1Rn rmplesed yiedr %f integrated metal

%Slstoré RSubH ?rijlgﬁer Rt RWhoulld w&anlﬁicﬁﬂ&p&dt 139 th%l'iﬁertél $ayers used in
bet ween the shunt resistor out(gqtsjts and the inputs

miraufrodunstbe modvlpigy ele@ptiv r Agbpasetivet huy dige 4% eorppcty thg ﬁh@t resistors R1,

I

GRPRAHSFom [FEBEAC LR, HORAAE G BUREEEL Pan? RAEEE By and the inpus

eorihedicdglator aframdbﬂléraaéttmamwg argrof goljreespoesiblei Pepsntling upon the driver chip
elm'{ec{ ag nt i’évé’in o%res an cgulgtog brlgaéedfjlr ray is shown in

|§ Fult ane y as used here neans

t hat Léhﬁembbdumdsre rof Gmanufacmrm@md atjngemuictuitadioultaacs@ly witle a modulator

e d at_ the end.of. this. proc

g%tﬁf gﬁf’ l IEHE - GFne ter Simulansously; as Llﬁeéff?éé%r-rrlgéim% that the adjuster circuit

iafd eefBIdRMRY: fatrBy B0 Buihadofipletdddt tHetend Ioﬂ'ﬂhﬁ;ﬁ[’ﬁé&sﬁt T8 péticular method of
t he | nventi on coul’id occur ator.arra
(&

PRBEISFAIS 18 o PATPBING aP Rk T DS GBRF PER it e invention could

Wk Rwitthghy ABEIHIGHE SFayl Bat M8 4bRAE tdiRBle Mda @D thedsubitfatd upon which the
metal layer is deposited. This netal I%yer is then

Feadpision dy naﬁ@fa@vreﬁe&ta%O aoAislometal fyegnis emf%dérhrSaIy@tﬁl layer is then

1 QREd 58 etch@Yfh2 'tosfoﬁﬂ %el%ﬁ@@la&&d A’%rb?tl@dtl &heds theR ad ElEQd and etched
e active Optlca ar ea he frodul at or array at .

Aojora the adive sptiel eive oﬁme.m@u@mr.aw ot 24 CAm: B8 guide the active optical
Ul 28,k BE clcGaliahQkapitor k. | n the specific

case 0 rst sacrificial layer is
deposiIn dlee spiecifi6 casarad thhviold, a st eaveiifinigl Rber| iaylepositel at 26, and then a

gs%%n %T%wer i$ %6)051{' i a{QSr r”I%e %nn%(yr%ye.f & tﬁeg%gtteggetdtagﬁ @%Hed at 30. In a first

embodiment of this process, the pattermng and etching process will also form the supports needed

3.
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el enents over a cavity formed when the sacrificial ,

| tapespendsthe erimarestkmehts dviri scaviyrfooniedrehdn, the keerifieisi Isyeniis demoved. In this
formed fraomthe figrst tal, l.ayer dth connecti ons .
aerrrg)o 1(1)1}6:}#1’é gw ﬁgsllsﬁod 1S {o%eds o ths ﬁﬁ% {ng]ta?{:}lgv énrl(.? Hmﬂm 8onnect1ons are formed using
cha peciid maisl kpdin dthe bennkotidie darinboa fohRedsiste theayime layer without an extra

W t hout .an _extra attern and etch process to avaqid .

RS AT S BiPPoRR 1 P (BN O G, REYoE (it Gy frgistor and the

trh&luladforABdiedsaihey; address lines. In an alternative

enbodi ment, a flex |ayer provides a separate |l ayer to .

su pporIP apﬁgerﬁglt],vp @Fnbo@%lgpt, g ﬁl@x }‘aggq Rr9\_r1dqs% §Chjrate 1ay¥ar to support the mirror

efveodl BBAl, IR 18E6AREIRAHR d §dobld®dacri@Y A NayesisURPOSEd 8HRAL A third metal

32. Athird nmetal [layer is deposited on the second

Jaxer isfdergsiipd praiae pecgind Barificiydayer ¢34| dPpefles lygsag pasterned and etched at 36

ap Gl e p St . O R Wb - ‘bel in the i

this errb%gll) me?]t q)t0?1e resi st o@ﬁ%#%?%%%ﬁg@g?%%&gé%ﬁd in the first or

tspeonfl metal lager, ard theeeopnedtingst fatmddapimg thegendngd hethird metal layer. The resistors

- . ‘ Chi

CEOREALNGT: LT Ul 00508, SEERTE O Py e

and t He yelonothertantrodimeaigle bud layer aodd bs gmedhsbowe thalmodulator elements. In
. . t t her. .enbodi t..ab I d, be.

9 oot AL B L R B L 59 S yon

ehihDeirifieidl,layar. t Thertohs $er is fienipatterhedly@t e@Bed & 40 P@5in] 186l resistors could

nd. t hen a pus .l.ayer 40 deposite on the third . ,
R 1 Ry o 5 ory ried BSOhan Spapecbhdovided at 46, in o
atissb@@nBihetdidayoAJRi fRe cdsh Of IR DuS laQErSenbOlih@nt]l theREidi@E BBAd be formed in
at 44, which may occur in gne netal |ayer and )
st pregmt ﬁfr%\ﬁ( gty Byeragvith the gonneeiigasFeadssingghesecond, third or fourth
IRy 2 layers ol o6 AR oftectidifiafil & shBlen e RRMARRon 14y5€
resistors could be forned in the first, second or
t hi r d Heging|seqngheprgividypl tesistpenciwerieit is hstpsultades aipdrtigp of an array with
e RS sHolihhid Fl%[lre_fé? Uiyl PeistOE B%oh@yf@z%& areXBndIRE tffe outputs from
t he connection |layer is subsequent to the %ornatlon
|thpydsiver ¢hipgiSAerds dbashuhiresistois\R2ehdare qoasictidde theebudbiciive tus line 18, with
[ AN f Wi 20 . .

o8 PP Mol RS ool B il B s Mol Bowfito provide the adjusted
me woltdes th4the ancdnlgtoc clemeots e dint thist dxemplaf find S04 isomative hed the Vo is
driyv g.%gyps 50a-d. The shunt resistors R2a-d are

connect ed B t he conductive bus line 18, with the

out putln tes instrer, 9 Mdadized dried totrduit such e 1AM afivh chPWan be used to

l.i.nes ot shown,. to provide the adjusted .row voltage .

S BT AP S BREE: o s SR e IRl Provides stabl,
icontulitd y@p@nddiesteroliiel S8 mhéntiok@reidRE, 1t MbdVpdasiBRe tb Bpply this same
thi,s. manner, a.  standardi zed driver circuit such as an

oS Tricpde therfiopmicaddises Ridssy The voltpges andrepistor ¥aprsgnagfvary, but a shunt

&bt 3btRoSk dpPhcAUE Boldin Adliréssihe ighdld § Within Q& oAISAISE Gvention.
circuit provides stable, controlled output address
vol t adeus: Alkhoygnthershagibesh descrbeg ty thig pointe pattiselaperstnidiyhent for a method
bRd ARtaYustBl 8 aS R RoltdBR ddgfukl%hﬂ, Ms 1B ; gﬁd&%&%cl’?%'&%% Jeferences be
pul ses. The vol tages and resi stor values may vary, but
gonsiigred asrlisitagivnsy upsat the skopa pyf| this dnveptioobxmept mehdifasas sey forth in the
%EQQ%{ lﬁﬁ&mﬁthin the scope of this invention. 30

al t hough there has been described to this point
a particular enbodinent for a nethod and apparatus
for a driver voltage adjustnment, it is not intended
that such specific references be considered as
limtations upon the scope of this invention except
in-so-far as set forth in the follow ng clains.

4-



-4 WD 2005/ 078693 PCT/ US2005/ 002359 WHAT 1S CLAI MED
IS: 1. A display system conprising: a display driver
wa@eosioggsped to provi de at | east one address vOPCHYS2008002359

vol tage adjuster configured to adjust the at | east one
address voltage to provide at. |east one adjusted
m'qg% based at |least in part on the at | east

jtgage to the array of interferonmetric
el enent.s; aAmdisply &fsteity céthprisifger f eronetric el ements
configured t§ recej ve t e at |eas oge adé ust ed

i &t et 6r

addr ess vol lvefr‘}?é 1gredie P degsgryoftage;
wherein the &Bltagé RfusEE boBipue® BAdi BeMe & 1E4sa&ne|%al%bs voltage to provide at
di spl ay driver. The dj splay systemof claim

wher ei lfast pre adii%ﬂ agdressivoliage daie it leass mapa gt af I@@St gne address voltage
l'i qui Cto@l{e%%raﬁbflq{e%ﬂoﬁ%mc%lem-gﬁﬁ #laspl ay systemof claim
1, wherein the array of interferonetric el ements
conpri ses & agiey oy ingsrferamegiof dqnasmistoeniégumesifa repeivi the at least one adjusted
el ene gr SSVORO%}e di splay systemof claim1, wherein
the vo tage adj uster conprises a resistor divider
net work cornflieglispdey systemend gloém tlhehereiplthe disfdajofiriteh eomprises a flat panel
I address voltage. 6. The display system of
ﬁ%?a%d?@gt he vol tage adjuster configured to adjust the
at | edst drte diplyagderesbclvial 1,agerein/the EplagidSypdr @ymprises a driver for a
stem ai claim1, the voltage adjuster configured to
é"uﬁlctrysf §Rl8Y| east  one col urm address vol tage. 8. A

net hodt. of MERUdIELA EYsteeh an claint ay whbrefiothe| ata@rofeh@ffedirstric elements
and an adj ust Z.r circuit %ﬂ%tﬁr ovi ding at | east one

(o) AN =To dder{rsppeiyemp B PRS- of nodul at or

el enery, s, tR diBlHQFsters ORI i1 NGher6i8 ARS VdlHaBY adudtér’ Sinprises a resistor
netal layer on a transparent substrate; patternin

a%h\adeépetﬁmﬂ@c%ﬁ@ﬂ?d %%duﬁ%iha pmplifydsy ofths ot dspshoae eddresy a%éage-

deposid i Ng 18R d@Ptal GRtens b8 FHml 1AW rvolteﬁ’;@ Q@%&tgﬂ c%gﬁéhréd foSHjust the at least
sacrificial |ayer upon the opfical stack

cepensy addregs ¥olsetond netal |ayer on the sacrl f| ci al
| ayer ;; patt 'é'?l'lsg @'%;kgen{ of crgn'ﬂq gqla%?ﬁa%‘é gé}lqstaﬁctoﬂ%l%dr@tgradjust the at least
ors

to form nodul at nts; resis
fmgmlmadmsawoltaayer and connect| ng the resistors with

Su tks equ .A[]{‘nemg{l ﬁl’ mgﬂacﬂrlng an gllpa 6}:%%0'?18&0 f 1em|er61‘ts ant? an %ljuster circuit

V\herelnformng e resrs m-one ne
cfoxrmeudmgl gt ledse omcesijistedraddredstvioligge o s egag nf mtmﬂabr élaymts the method
ngrlses formng the resistors fromthe first netal
Y d connecting the resistors with the second
mst aI | ay erdepositing a first metal layer on a transparent substrate;

patterning and etching the first metal layer to form electrodes;

depositing an optical stack layer;

depositing a first sacrificial layer upon the optical stack layer;

depositing a second metal layer on the sacrificial layer;

patterning and forming the second metal layer to form modulator elements; and

forming resistors from one metal layer and connecting the resistors with a
subsequent metal layer.
9. The method of claim 8, wherein forming the resistors from one metal layer and

connecting the resistors with a subsequent metal layer comprises forming the resistors from the

first metal layer and connecting the resistors with the second metal layer.



-5 WD 2005/ 078693 PCT/ US2005/ 002359 10. The net hod of

claim8, further conprising: depositing a second
w@awsiofsees al | ayer; depositing a third netal |PgPUSINS/002359

the second sacrificial layer; and patterning and

et chi n- t heTherhetbpdrdclaim B.afymdgher cemirsmgr post s and

supports. : ) i m 10, wherein formng
t he resi st gd:e O%%%Jéggfaec lallcﬁi 1a é(;er’]r and connecting the
resi stors wiepbsitngathiségoehibyaren tie stcayé sacaificipllhgeand

formng the _resistors fro he first tal |ayer and

connecti ng % 8mlrn§sa}lé?t81?1§g {%lg rg I?ﬁ]iaéliatyﬁ’i 1 doRosts ap‘g%?‘?rts'

12. The. metTtednahodcofailainliQ, wirrein dbimih@theiregstdrh €om one metal layer and
rcesi S{ior‘éx fromone. netal |ayer aind connecting. the )

rRERE RS T iPTOTS, VE s SRR Mstah e SRIFPTISB TSP Rigg dhe resistors from the
ffstiheRy ldyBeand @ShiebileShd fesifoishising §RGRANSEUAlr | ayer and
connecting the resjistors using the third netal |ayer.

13. THé et HEd EROGIHHN 18, Whiirip Hefmingoths resisiary from one metal layer and
depsiidd e résisidis WithsP&bidghlt #letal B¥er éonﬂﬁﬁ&sfohhﬁg tf resistors from the
fourth netal layer on the third sacrificial layer;

Fetond Pisieh gy esad evendting teresistetipsine thethid nesdavet o f or m

a bus jhayerrpe Wbholld@c1aft O AL &h‘?h%‘ﬂ‘x .3, wherein

formng the resistors fromone netal Tayer and

connect i ng depesitinggitkirdmagrifigial keyer; subsequent netal |ayer

conpri ses fd%%&ltﬂl atfaﬁthﬁﬁ&éﬁ ar ti'ul-; %ripd.tsyc?if cfai fasér' et al

| ayer and connecting the reésistors using THhe ¥ Burt n

met al | ayematterBing Tiwketehagtbelfoofth sleal layek 3¢ fordaarbas Ryer.

form t he.resi.st.or.s,fr one .netal | ayer. and

connezz1 tg i ngeﬁhﬁ nefediof Clerm ‘13\; W%er%ggmtﬁ% ﬁetmﬁ}‘ésc fipm,ogg getal layer and

compriingethe taistirngith hesubegicat aral fayamdnpeisessaRing theekdbtors from the
| ng the fourth

l.ayer d connecting.the resistors.us
AR et yerand Geiesting thelpiniers B e fawe e apRaFe n
form ng. t herhe esiiRd AT $lafrh 0B) Wik Bdralingl tBY BsisBRIfrom one metal layer and

connectiBg the resjstors with a subsequent netal |ayer
COMSFinedhe FSPirhy e Reubieyest Bl ygpopmasesihmpiag thstragistors from the

lséBd ma@riafe BAEEIh &g 1 rdsRBrSlsHpShd DIIPmEALfRUr t h

metal layer, 17. A resistor circuit, conprising: an

addr ed§: i @2 methor of elajme 43.shsrein Srmeet teelrdsistoveléom ohemetal layer and
Acdeans thd REisRROwAL Q%ﬁgs‘é@fehf’ ﬁetgpgger%%pﬁs%q&%ﬁ the resistors from the
resistor connected between the address I'ine and an

Haydunatad dpyarnd sgrnertingghe regigiors Thing thesvusthonetalddyeor k  of

claimi7, t : .ess | jne.further conprises a row

addr eslé I ﬁﬁgélgﬁﬁﬁghﬁﬁﬁl@or network of claim17,

t he addr essn hddness timg;t her conpri ses a columm address

line. -6 a first resistor connected between the address line and a conductive bus; and
a second resistor connected between the address line and an adjusted address line.
18. The resistor network of claim 17, the address line further comprises a row address
line.
19. The resistor network of claim 17, the address line further comprises a column

address line.



