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WD 2004/ 095702 PCT/ US2004/ 007329 BI T- CELL AND METHCD
FOR PROGRAMM NG Field This invention relates to
WO paoegeE02d circuits and, nore particul arly, tBCT/US2004/007329
bit-cells used 5 in integrated circuits. Background
The bit-cells used in revision identification
registers to identify a revision |evel of an
i nt egr at BITcCEEL; ANZ MIGFHED EOR RBROGRAMMINGd, and
routed using automated tools. 10 Oten, nmultiple netal
| ayers nust be nodified to inplenent these
aut onatically generated rREeldsion identification

i sters. is usually not possible to copfin
%hrsu@éﬁmu@ﬁ gelajps Lo RISEEATd GEUAS andh TRRTE GRECPRED} P BilLSells used
in 111%%%%@&?&1&‘9‘” sion identification registers to a
sttngl'e netal |ayer. Hence, even if a logic change to
an integrated circuit only requires nodification of a

single netal |ayer, the_correspqndi ng changes to the
revision identificationﬁﬁgéggggas may 15 require
CheRgbRGePh&dliR B iShELidBl Alatio ¥&istedld identificd RF&ES level of
the cost of the change. Brief Description of the

an irDegraied g cEf gre often s:ssnthwzekll plecadanndrougsd using atéerpated tools.

NIRRT D T A —

rev1d161¥ RIBh1iB¢ktioR e dibters. 1l ubimligthot hbddenllé ﬁ)tdoﬁﬁn@fheQﬁGdlﬁf:atlons of
lurality of bridge structures shown in Fig

the blhceelg(m patamecally sengitrd revisioniidaifisatémn tegistasy @saesttlgle metal
1aye n%?e]lrt te't %vgm S}ec%glc cl}%ngg to%n 15?6%? tgc{a@%dn grrb?lily ¥ ﬁt%% ﬁl@éﬁﬂa’uon of
a sm%l&’ﬁﬂtal lﬁyﬁt the cbﬁrlespdnﬂimgtdhaﬁgdﬁgo theaevieloatidemtiSibation registers may
et ween the coupling structure and twg adj ac
requite RHRREITS BOE] BB ARSI 1elo MGINBCRASER Thecist of the change.
enbodi ments of the present 25 invention. Fig. 1D is
an illustration of the bridge structure, shown in Fig.
1B, in which theBriefddeheription of tlcRrawingsn in Fig. 1B,

i s_replaced a condu stac that has,a gap in.
(oL Qe an sty gne! BirbolinsBiis oD ph i Ribie in

acco'r&h‘fﬁEWdﬁEéorﬂé'e%boﬁﬁﬁélﬁs @‘F‘thé lptéééﬂtrlﬁ‘t}énﬁﬁn of a conductive
st ac a conductive el efrent that 30 connect a

s i iz llBsisan déistr@tlmlh@ dnei od glee sluralicy of tridglesmcturesBhewn imFig.

ccordan
1A m accord%nce Wﬁﬁ some emlsoognranents of the present invention.

Fig. 1C is a cross-sectional view, taken along the section line X, of the conductive
stack, shown in Fig. 1B, illustrating the relationship between the coupling structure and
two adjacent conductive elements in accordance with some embodiments of the present
invention. )

Fig. 1D is an illustration of the bridge structure, shown in Fig. 1B, in which the
conductive stack, shown in Fig. 1B, is replaced with a conductive stack that has a gap in
accordance with some embodiments of the present invention.

Fig. 1E is an illustration of a conductive stack and a conductive element that
connect a signal source to the bridge structure shown in Fig. 1A in accordance with some
embodiments of the present invention.

Fig. 1F is a schematic diagram of the driver shown in Fig. 1A in accordance with

some embodiments of the present invention.
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enbodi nents of the present invention. Fig. IFis a
schemati ¢ di agram of the driver shown in Fig. 1A in
waew@anekinze with sonme enbodi nents of the preseei/US2004/007329
i nvention. WD 2004/ 095702 PCT/ US2004/ 007329 Fig. 2 is
a bl ock diagram of a conmunication systemincluding a
plurality of bit cells showmn in Fig. A in accordance
s qqu,l %ei@b@bdk&ﬁﬁgamfoftahemmﬁ@hipn isystemtinadwding gipgpralityjod bit-
an 1lJustratjon of, an interconnect ipncluding - .y st
cells Grywemientig d i aige ce e e e oniaene SbBs sl Huethle
brﬁig.gseis ShiHSshfi6h oS4CiRteRSorinb& iRE1NGHE bifire: Johdaigive bridge
structure 5 shown in Fig. 1B, in accordance wth sone

structerdrodi oo aidudtivepirisige strugtingesitchan thesapdugiiyedrideg gfructure
di.agram,of a net hod f.or nodi{fyi. it

showp jn g}gg 1R %Cﬁ%%‘&cc?a‘ﬂgha%%%e %n{)(%dlglgrrlr% %F}%&ﬁfﬁgﬁ& of the
Prigsents fioW @akiafiof Fingthod forsmedibling thediitagpllsioeh ia Fig. 1A in
conmputer systemincluding a processor and a die

acconﬁm@emtm@memwms OhthedneseapingeEIon: shown in Fig. 2,

(ong. a Rl ural i ' : ' i

et ot bReBo kit IE sy idclohbh A9Fpecssor and a die

includﬂtngghaden@iﬁcatbnae@iafeatshswhn‘ncFig:i Rnigavang 4 plucalipof emductive

__storage structure _including one or nore bit-cells,
bridgg i5BwptuTes. shoyn in Kig. dRd | ogic formed on a substrate in

_aclplg.r ?%ﬁcﬁo%&i e a%r%ﬁgﬂa’fﬂ% HQudthe bh enfBFr@aRMtstorage structure
i nvéntion. scripti I'n the foll ow ng
includig @ik ot e bit-celtsyshaevibodige i sandflogin orpreday substrate in
i nventjon, reference i.s nade to the acconpanyin
acCOgRRGH W SARs %‘H{’? et oﬁt}e(prﬁ%qng entigny innpv\hi zh gare
shown, by way of illustration, specific enbodi ments of
the present invention which may be practiced. In the
drawi ngs, |ike nuneral sDe¢seriptitie substantially simlar

20 c ent s .t hr.oughout th ' .

erbo BveE fe U BLET P S QTR of e Wiespl S Ghtion
referEMRRL SratiH AS@e skddnRdying drfigings Which formatpartetdof and in which

present invention. Qher. enbodinents may be util.ized.
are showin,dtyrwiast efriblnstration: pasific smbodinaents ¢Tihe PreseH JRCnhay “g‘é@h

e R T SR, R MR PRy s
compdheh® thidkighout themseléral viewy FThesembadindritears degeibed in sigficient
et fcnble thpso AL OM et PERICGE DB IO Get o
emb(\)'mln%ﬁts may be utilized and structural, logical, and electrical changes may be made
without departing from the scope of the present invention. The following detailed
description is not to be taken in a limiting sense, and the scope of the present invention is
defined only by the appended claims, along with the full scope of equivalents to which
such claims are entitled.

Fig. 1A is an illustration of a bit-cell 100 including a plurality of bridge structures
102, 103, 104, 105, and 106 in accordance with some embodiments of the present
invention. In addition to the plurality of bridge structures 102, 103, 104, 105, and 106, the
bit-cell 100 includes a driver 108 having an input port 110 and an output port 112, and a
signal source 114. The signal source 114 is connected to the bridge structure 102. Each of
the plurality of bridge structures 102, 103, 104, 105, and 106 is connected to the input port
110 of the driver 108.
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such clainms are entitled. Fig. 1 Ais an illustration

of a bit-cell 100 including a plurality of bridge
warmwoeiroes 102, 103, 104, 105, and 106 in acPOrI/tisiwe€007329

with some enbodi nents of the present invention. In

addition to the plurality of bridge structures 102,

103, 104, 105, and 106, the 30 bit-cell 100 includes a

d Em upafratidh% tﬁma;vgmgsmmca Higupropides 2 gigoaldn thediridpgtsguetupolq2.

The biigat gaes 40 PEVIsS SP TG E PP e rEn Rg s dpliftp 1 and te

input Ql&% 3 bf the AbivBr 1080 ertRtdr et YOS Frodédes the Signdlkhd ptOdidesm d
is connected to the input port 110 of the dri
proceéfa mgﬁal\M)lt]ﬁ)@ktlblﬂ%MZzP@hﬁ bgdeoaretrsp 03, 1840y 3’9%/ gép are

e siLgna urce 11
o et B hadg 085 AR SRR Reo o ot ko
provi@ON S8Rty thelaplt poait MO thiddrivek 08I Ifshusigral bhdrcand4 ishe

i npu ort 110 of the driver 108. The d
dlscome@@sfpm thethsidgp ghBstURS@2pihsy o gigmaks ot 3@%&@’88"’3 FHhas

_connef%f:&lttg ??8% gt Elﬁ?ﬁ)ﬂ?gﬁégtg%%grg s 160 184 fige OISIGGJt‘Btﬁi‘Bﬁﬁe l@l?gnal to the

_ not’ connet¢ted to a signal
driveS0g.ce, so the bridge structures 103, 104, 105 and

O Fon ation o %@S%igcgﬁayur PP R BRI 1620163, 104,
105, g{dsfb%r&ﬂg\%x?rgl?fgr ‘PK‘ ih Iaﬁ o@&%ﬂég %v1§1t é’oi’kfetéﬂﬁtﬂ)d;rﬁé’nts bhee present

sour ce ( not can connected to one of
mventlbﬁ ﬂihe tégesdtnatirel it@%ml:htd@s qmiuctmsstam 116end 1%Hr Y de

SR o B e Ay o et 2
IS’tTHéCLIoHHﬁlvé Qfick 108 inchiits a phidBlity a8 dorﬂdil@tlsé‘ld\eﬂlenﬁ@ 1EIZ,9123

I'n accordance with sone enbodi nents_of the prese
124, 116;end 1 26. Titheonidnetingestaokrld Stingledes @plymghity Rfcgnductive elcments

128, ig&gqgétllcﬁ ?ﬂgf:f%d Sﬁ%ﬁ gw cgﬁé ct%vll\ggen%et%gsgﬂﬁ;igy e12§ft f‘ﬁ( and

126, SRNEHR LF MR ddRBtYEClembes 123N URG;T1B0 e1331; amd<13121ﬁrelcnmhamtm15to
a plurality of conductive el ement s 123, .. 15 124,
adjacg¢@tSsondwdive 2Bmenkrords thfcandyeivebsam 1@9 g)yu A Rqupliag styucture 134.

b '}glg%tsyalicg{]é%sgé%ng@%g va@v gék%ﬂ‘aﬂ)tn% t é@tlor} ﬁge X1 §@theje:%ﬁductlve

conductive~el ements
stacklid4, shbeb, indigl 1B A6ustratiog &ﬁ&é\laﬂénshipebert\acﬂiuhe pwhng structure

el enents 128, 129, 130, 13 2
134 a@ejty@@atac@mwcuwee@n@w@m% B 128 HEPEBA BT B eam

embodatefty ofthE PrRkhNAvaioC ik Sodpithg structure 134 includes a dielectric

136 and a via 138. As can be seen in Fig 1C, the via 138 is not centered within the
coupling structure 134. Rather, the via 138 is located on one side of the coupling structure
134, and the dielectric 136 is located on the other side. The via 138 and the dielectric 136
swap sides in an adjacent coupling structure 134. The dielectric 136 is a non-conductor of
electronic charge. In some embodiments, the dielectric 136 is silicon dioxide. The via
138 is a conductor of electronic charge. In some embodiments the via is a metal.
Exemplary metals suitable for use in connection with the fabrication of the via 138 include
aluminum, copper, tungsten, and alloys of aluminum, copper, and tungsten. In some
embodiments, the via is polysilicon.

Referring again to Fig. 1B, the conductive beam 120, each of the plurality of

conductive elements 122, 123, 124, 125, and 126, and each of the plurality of conductive
3
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Fig. 1Cis a cross-sectional view, taken along the
section line X, of the conductive 20 stack 116, shown
WO p00F0gr702B, il lustrating the relationship betPeEEIS200€007329
coupling structure. 134 and two adj acent conductive
el ements 124 and 125 in accordance with sone
enbodi nents of the present invention. The couplin
elemesity 128t U2% 188413 Inehditi¥barg forinedddeam pgondupbiva mepteriali B some

et B SRR BT Aot g 22

123, 124 1¥% and 386 mdlcacabPdle gmramsa o betetuofivd dlemenisd2BNLR9, 130,
stfucture 25 134, and the dielectric.136 js | qcated gn
131, artdel Bripéormedl deom Frsta)i ExygplapheetafesuitpRle ot sedn gagneetion

with ti“]m%%&c?ﬁ?% ofltglg A0, ALLAE 50m T80 Rhd 1?1 radity Hfjédifdﬁctwelerﬁﬁﬁs 122,

'S a non-conduct el ectronic
123, 1N 98, ankir 26 oad eealboﬂﬁhmhtrshtytolﬁeomﬂwhw:ellemenﬂsfi@& £29, 130,

TR O TE W NSV S —

and ngémectau gl %ﬁc&éﬂﬁg%gé% SiSHid abnend a2 USs, 194, 125, and 126 and

rication of the via 13 8
each bfitble Lpdi&al&@ od comiucting elempms r128,t 19g33&A3 1 .and 132 ispennstted to

al um n oppe e [ ;
one o e s 2B RS ARPLE B P2 o TRP b
clemd 1€ 18001 e ve beam 120, each of the plurality of

conductive elements 122, 123, 124, 125, and 126, and

edtip. ﬁfb1stmsllpistmt@mocfyhedfrldggrsn‘u@tmwlé)2 shoyn pdig/ Bdanghich

e oESAATERRY BOTRES LA Sy s P BB

has ae%‘XE adb E@E@c‘érdahs@wﬁﬁ Reme tinbedieam df2ls pesah ntnfentlbﬁ The bridge
urality of conductive elenents 122, 123, 124
structmel 1a2ghowanis Figdi @qudﬁ%ﬂﬁlceﬁ%ﬂqﬂw siggk éb&d@e?fﬂ\ﬁé‘ctwe beam

120, (f gfé”t ltq&ucﬁ%f; gt%glg 14 glctb ﬂlsl%O'G%nfl%m‘é cbh@fBtide

for “Use 1'n connecti on
stack51401tbEllddbﬁdﬁabzelsmklloe of the conductive beam 120, the

P oo iette G B Fos R RORLPEy el Lgds 125, ind 126
imcluﬁ{acﬁ3 HLEEHE §or}(fu§tlve1€tgck ﬂl%o oer?’ﬂq Fi nﬂB %%e'v&c |t}iédc%nductwe stack 140

Copper and al loy$ of al um num
does &1@’0@1311166 the cf.mducm/p miﬁmenEaﬁh inotudetién thie lsl:Dadilthly’e @tack 116. The

condieys et IHR AR P gror2dB b Pl s o st oo

iy it ot ki e
formed nsieg b stk-lageranetdilicationeproedsenthe sondpptigmelement 126, in a six-layer
metallization process, is included in the first metallization layer and the conductive beam
120 is included in the sixth metallization layer. Each metallization layer in a six-layer
metallization process is defined by a mask. The gap 142 is included on metallization layer
three and the mask used to define the conductive element 124 is modified to define the
gap 142 in the conductive stack 140.

Fig. 1E is an illustration of a conductive stack 144 and a conductive element 146
that connect a signal source 148 to the bridge structure 103, shown in Fig. 1A, in
accordance with some embodiments of the present invention. The conductive stack 144

includes a plurality of conductive elements 147, 148, 149, 150, 151, and 152. The

materials and methods used in the fabrication of the conductive stacks 116 and 118 shown
4
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Fig. 1Dis an illustration of the bridge structure
102, shown in Fig. 1B, in which the conductive stack
wai@g/osdteon in Fig. 1B, is replaced with a conPCUS2004/007329
stack 140 that has a gap 142 in accordance with sone
enbodi ments of the present invention. The bridge 15
structure 102 shown in Fig. 1D includes the conductive
in Fig t1Bcind esribed ebc‘(mam stitabée f@eam injcponecing withethe fabrlcatlon of

ductiv ti
e oGRBSHES i P e i SRR R TR
pluraﬁfgﬂ)f%ﬁ@u&% %enfeheq&zlﬂ@ Imzpl desnd 1w mﬁ@&uﬁtﬂlg/ dB and
nts 122, 123, 125, and 126 included in t

descritmddbotd are seitabdkfor 168 insteaneetion VHitgthe i@rlcﬁB%Q‘%ﬂle plylity of
nducti v | ude th
Cond‘é%waﬁg gs fﬁ%%ﬁﬁﬂQQﬁ f’%gcelgglé nI tnﬁeucgndugt i ve
itdgfe!eoh&lﬁctwm&fnmE A6 tonteots tlectonid@iviertdclrddd to be tiajge
bty lies et condielve o et 124 el 1
ond&gpz%% eWtsS]z22t ???? bRl dess §ha ¥4 §{l§Wﬁ‘ O2FieS 1B) QRdBEcHB I Mbove

aye zation proc he "conducti ve
are s@tdbl&ﬁ@t udeia, conlmecaoa iwithl thy &bricatiiredf the a@ndmntlm clemsnt 14i6s The

Lo o 5 AL TR e AL
cond{{&mlellérﬁe‘%'ﬁ '15’(5‘01~ @é%ﬁnd@%%‘ stABt 844 o8t cOMucBYEEleindn®l24 of the

Si x-layer 'izati on process is defined by a nmask,
condiittivegtgok 148 in ‘Ehelbmtdga deactane 168t Ahk corductve playsnt 146ns defined
mask u ed to.define the conductive el enent 124

e
mthegwﬁ%laqa{up%gypb DERSAPHE the gap 142 in the conductive

st@gk1 R AQ schbMaticl@iabRnPe¥ the tiedrr1aBishewR in ElgC @Adﬂ atdoréance
staCk 144 and a conductive element 146 30t

with someecbodimentgrdthasprgsant invastions Theedriier 48 lse"tOrt Q@}l@ﬂéo a
partlcé\ﬂﬂ’ 5 ho g:ugf a P%gc%‘lpi‘ teglﬂ‘{ol ven??&%@u é Ve ] 1t IT\I}% driver

108 1§ taﬁ ‘iﬂﬁ/eil{éﬂhavhﬁgeﬂh@ dﬁ}ﬁlt donl1uo aha_l th;e ofput podudn) Tecleiodxr@m snitable
148, 149, 150, 151, and mat er.i a

for uﬁem’ﬁb@ Eabrisatipn of theydriyerdOB é%&hi@?ﬁ S@Pl%ﬁ@l%?fﬁaﬂwh%es stch as

st
LIRS b SR TR O
particulart tgpd ef digral. uEeemplan}ouypex:mﬁ sigmalsi stuttablh eorfpxbcassmg |bmih®¢1r1ver
t he conductlve st.ack 14ﬁ ap ”E
108 igghde fagig HEnalsy sHehay digite (§fgnlaﬁean CIWG&IS}&“? Spfuch as power source
Slgnaﬁgnductlve el ements 122, 123, 124, 125, and 126 shown
I'n Fig. 1B and descri bed above are suitable for use
i NRefemimactgamtoiiigh 1AhéBf dDy dndalh, dmthefbit-¢edl K0 ellangs toos

particular layer (the third metallization layer in this embodiment) can change the signal
provided at the output port 112 of the driver 108. The change can be accomplished by
editing only a single mask. The change includes removing the conductive element 124
from the conductive bridge 102 (thereby disconnecting the signal source 114 from the
driver 108) and adding the conductive element 146 between the conductive stack 144 and
the conductive bridge 103 (thereby connecting the signal source 148 to the driver 108).
Thus, if changing only a single mask level is sufficient to update an integrated circuit, then
a change to the bit-cell 100 on the same mask level is sufficient to update the revision

level (represented by the bit-cell 100) of the integrated circuit.
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5 conductive elenments 147, 148, 149, 150, 151, and
152. The conducti ve el enent 146 connects the

w@ondiet7dve stack 144 to the bridge structur epdDBS20051607329
mat eri al s and net hods used in the fabrication of the
plurality of conductive elenments 122, 123, 124, 125,
and 126 (shown in Fi 1B) and descrlbed above are
suFigadlisn bloek dipgrann ogmmmmunmtmm iterhd0G iaphidiga plarabify of

SR, T e e

The 6RRMARLEIdTNS steaOZLIGEIdEs £HdRAE 202 @fmmhmcmnmimmm4
stack 144 to the conductive el enent. 124 o

and yoidentificatien szt 2096 Tihe comanpiGatige ogwlh%%%f tﬁ@ identfjgation
1eg1s‘r%m ; g}é I%%ez a 8& & tsuﬂ)?tﬁrtéé %02;2{“5 %mﬁﬁlcz{._tnﬁ’l 01rcugc Czog rlrsa cc?ugled to
an afteB e 208 CIfhe ﬁ(ﬂtﬁltlﬁbﬂt\kﬁf regRer Qhﬁ)mludes HiecplurbAtyi of bit-cells 100.

S E Y s
comfﬂﬁﬁltcbt‘fdﬂ @H:cuitmﬁ H chﬁﬁélfx% llvy e B?ertﬁlhﬁalﬂoﬁrmﬁsﬁc el lity of bit-

or a particul ar power driver 108 is an
cellsi 100 éndledes haprimabtyt dfdridgp em‘uqnmles mz,a 0&nk04t, A85.cud g6 (gomm in

Fig. 455 ForBeion i ooBePALP ude buReH SR 1P TeLAth 5 add 106

are fﬁHﬁJB BSm t8d baAkatiSe BRI HdThdeNd tePdabtitdioaloTend &ﬁnmﬁﬂ@atlon
driver 108 is not |limted to processing a 20

01rc1pia2&41 Clileasnbstape2 @ 1sgn|oghmnted @@p@p’hgulgzr mﬂgggl (ﬂxegrppémmgbstrate

202 fn&tf gg}ué%tg? gcprrug% grﬁ(%é]gl %t %’ﬂ Vyhl'll th%rfaB/r ﬁratlof{' 8§ g{erb%ns dlﬁnca‘uon

circiit BAEhSludS &B%ﬂc@fidd@wﬁ@ lsuStOAl silgcons g@ﬁﬁhﬁlm Raf %ﬁﬂiuﬁgarsenlde
again to Figs. |A 1B 1D, and 1E, in the hit-cell 100

a bheprgetiongt 1dgmﬁcp@qn @,glstegggﬁ CQQ previdsviegsion information to the
a
e e
touﬂﬁ?m&mdl&&n?%m&nﬁfaﬂgﬁ caﬂ be acconpllshed by editing
only a single mask. The change es renmn t.he .
cofta s Forlur MO ERacrconnst AL Gt G GRS biidee
stru%éljé?b? Q%%g ec'&.)ﬁg 'ngg%lcﬁge Bﬂggezég Eﬁg% ?1\%3(2@ g&n%lﬁ%sfthé’ Ebdd¥Rtive
bridigedtmeamne M)ﬂa showd ircFigv daBsmaackordlmbeamdl saneecrolportioetis wé the

b d 103 b t t.h
presy TRYABHH. it Db 8)d sesgnrRye Bst g e 2 atd Epe
fornfSB D% |S%B§daté S06 ufhd ﬁl‘sﬁéﬁndﬁl@tl\l‘w&ﬁg@ sﬁfﬁcthﬂ:t 0 iatlades a proximal

circuit, then a change to the bit-cell 100 on the
end 3@fhandrndiktal endsd 10 STheweeonsd eonduative bpidae strudiererd@diiadledes a

prox:uﬁ%lllgeélp gtlz &%%@%ﬁ%mg% 1£.h ’f‘hg {)}o_x?n%!tllen& 98% o?{hetf?rgt conductive
bridge structure 302 is connected to the proximal end 312 of the second conductive bridge

structure 304. The distal end 310 of the first conductive bridge structure 302 and the distal

;—1

end 314 of the second conductive bridge structure 304 are unconnected. In some
embodiments, the distal end 314 of the second conductive bridge structure 304 is adjacent
to a first power source contact 316. In some embodiments, a signal source 318, such as a
logical signal source, is connected to the distal end 310 of the first bridge structure 302. In
some embodiments, the first power source contact 316 comprises a conductive stack, such

as the conductive stack 144 shown in Fig. 1E.
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5 WO 2004/ 095702 PCT/ US2004/ 007329 Fig. 2 is a block

di agram of a communi cation system 200 including a
w@bkwnai7oy of bit-cells 100 shown in Fig. 1A iPCT/US2004/007329

accordance sone enbodi nents of the present invention.

The communi cation system 200 i ncl udes a substrate 202,

a communi cation circuit 204, and an identification

r fjigst sril@odiagine otometheid ¢80 fermedifing thedpicedht0Q fhown in

. jdentification,5 register 206 h
rig. LBteeeat &89 3nin® ARy BhC wiePa Bfah Bhoe method 400
incluB &URhRYinkQ contlu@iicMinerd @Ba filsh Paitidelat tondudtiv@hyer from a first
regi ster 206 includes the plurality of pi h glel s 100.
e

bridgsgaupcmre (bhnsk g0}, and egdipg 2 sprductive slemgpt Bidhe pest eAisyRE

i . _ FIY T S Ehe

oI TRILIREH L0l 15 ST 3 Ly S0 000
of Intiolre e@ddimd® of the nudles] 400ptameding theabndudticigelement in the

frt P agonR a7 e TR U S e ST o A pdeides
remoﬁﬂ(’%%ﬁ% E&rﬁﬁlC&Qf[Z?lﬁﬂ'lgéb du]‘% £kt Beh: @Bst b?fd%ﬁ kendme by editing

e metalltzation Fayers 1 ncluded in the

a mefatlinaiionniasck fafth¢ paticdaneonduetivedayerci rcuit 204. The

substrate 202 is n [imt to rticyl teri al
B giaapis P sedhoding: fafhe? B oty dleldi e
first g&'ﬂ&ﬁ&lt ¢ RQu¥iveNaddifo baliebCt k@@ brill fe steiire b frtfirkignal
Ircurt 204 i nclude sem conductors, such as silicon,

sourgge(bimmki404) inalidegadding ibe sprdistivie clensni by efidngthegnetalliggtion
asli dentification register 206 can provi de version
f'nformation to the comunication circuit 204. The

C OTHRYM Lt bImEntE ©Bite rR&fod 4005 Ghephetiod 400 fiatian trehuies
208 to transmt and receive information. Fig. ﬁ IS an
remqving meendupiove dement in gseqond pasicnlas gondustyve Hyaginghe peoepd
.,conductive bridge structure 302 and a second
bridge §i¥S™ve bridge structure and 304, such as the

C OTifléid ééﬁbo&ﬁeﬁlfs ol g Béthedt400, ¢heli@thod HOMfurtirer Fiojudes Bdding a
I n_accordance with sonme enbodinents of the presen .
condugie AlpiBpit e Tep oSt DG & GOBRIEPTS RRHGE 19 SRETBES %‘5&5 bridge
stm%r%?f& Héc%ﬁd§1%§ala§?>ﬂrc%p4 are formed on a substrate 306.
e TIrst comductive bridge structure 302 includes a
pr Bigi. frid a blenkl dBR&m0fla acdpwtadysends@ldchiling sprooesdor 502 and

o GGl 1599 am A e LRt 206, P b e s SBTf of
conduBfvd Bﬁ%& sHOABGHG! 1'0‘2,3311_%5&/n|tlf1 iFelg @ BS UrHeGH Mt i c3Hen teister 206 is

connect to the proximl end 312 of the secon
couptahiitlee proeedsoi 5iife InspmectbodinBous, thErpsoersseral02«eepaises a

micrg{)lg)tpgqeso;. iIrlrlsstom%oel?n o }1’{’16\3/1’1%5, %{ f.egsqeong OF Hl%tp%r%h 002f c%lqgucttﬁlg bridge
structures 102 includes a conductive stack 140 (shown in Fig. 1D) having a gap.

Fig. 6 is a block diagram of an apparatus 600 including an information storage
structure 602 including one or more bit-cells 100, shown in Fig. 1A, and logic 604 formed
on a substrate 606 in accordance with some embodiments of the present invention. The
information storage structure 602 functions as a read-only-memory coupled to the logic
604 forming a processor core, a microcontroller, or a microprocessor. A read-only-
memory can contain microcode instructions suitable for execution by the logic 604 or data
for processing by the logic 604. When stored in the information storage structure 602,

microcode instructions or data can be changed by editing a single metallization mask.
7
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end 314 of the second conductive bridge structure 304
are unconnected. In sone enbodinents, the distal end
w@2eb409570he second conductive bridge structur epGDUS1084/007329
adjacent to a first power source contact 316. In sone
enbodi ments, a signal source 318, such as a 30 |ogica
signal source, is connected to the distal end 310 of
Thus iff heflbgis 1608 réqitres s changeufos egomple) on meisftization lryehidresand the

iR S 5 Bl APEARERe B g
1nstr®ﬁ9ﬂ\§bﬂ datd i alsbFhe BadiD 28 cRBb{iZmEeTliZSE0 4£I0H%S 29
Fig. 4 is flow diagramof a netho 400 f.or ﬁ%&lﬁ
Exentphary Isaterésds $uitebly fohuskrin cpnmerceon W}At the %Hé@tl%ﬁgé bytrate
606 12%5 e .T.eﬁlgf:(%gﬂg%ﬁrsz rsrg{/h :lnsréﬁlclaﬁegegﬂ%mhﬁ}’ o %hl‘ﬁﬂm &E@ud@ t hod

ivé efenent 1n a first
pasthdiighapedifit dlhibbdhﬂﬁnisameé béenateseritfeidrant 1lhlmtnatbgélerem 1t will

structure (bl ock 402 and addj a cog UCtlve<§ﬁﬁ that
be apprecities 1y 195 Shed BbearedoEad Do Et PP FrTEre, tha
any a?% ﬁg&ﬁé}g 8&{1&{1@ CntehdddGh YE 'zinlg dé’th@ sdrhé phrpotOmaY be @Wsﬁﬁlted for a

I'n some e i ments of 'the nethod 4
specifie Rmbotigneni ehavan dlids apdicetiemsnntended tosoveér ans(tadaptatlons or

v SRR T BT 5 TS S e e i
ﬂg:u& I&n&[ﬁ d fhgrebabri cati on of the first

mﬂyggi e&g¥?ﬁggure g§m%%|t|ng a nmetallization mask for
t he partlcular conductive layer. 10 In sone
enbodi nents of the nethod 400, adding the conductive
elenment in the first particular conductive |ayer to
connect the second bridge structure to the first
signal source (block 404) includes adding the
conductive elenent by editing the netallization nask.
In sone enbodi nents of the method 400, the nethod 400
further includes 15 renoving a conductive elenment in a
second particular conductive layer in the second
bridge structure. In sone enbodi nents of the nethod
400, the method 400 further includes adding a
conductive elenent in the second particular conductive
| ayer to connect a third bridge structure to a second
signal source. 20 Fig. 5 is a block diagramof a
comput er system 500 including a processor 502 and
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a die 504 including an identification register 206,
shown in Fig. 2, having a plurality of conductive
wheoodges7er ruct ures 102, shown in Fig. 1B. The PCT/US2004/007329
identification register 206 is coupled to the
processor 502. In sonme enbodi nents, the processor 502
conprises a mcroprocessor. In sone enbodi nents, at
l e t isredaigedifie plurality of conductive bridge 25
structures 102 includes a conductive stack 140 (shown
in Fig. 1D) having a gap. Fig. 6 is a block diagram of
1. anAdjipedliadonsprGdip:i ncl udi ng an information storage
structure 602 including one or nore bit-cells 100,
shohraliy pf Bridgestrugiyes; 88d ¢ 604 formed on a substrate
606 0. , . .
g erai BR300 GIRAGERAIE RSBl pRFeBleSenlo cach
of thé pheilitp of bedgastreades mhyreire atnmyst ooe pf the phoalityerfiboigige
30 604 form a.g&&cessor core, a mcrocontroller, or
strucirgg ’érCBB‘P‘?%EéQ GrSIEDR! PREH: onl y- menory can contain
m crocode instructions suitable for execution by the
| ogic 604 or data for processing by the |ogic 604.
2. Whéhe bit-cekdf tlaim Aewherkioraaal pHthe pluabiyef dridge stowasurgincludes a

m cyocode i.nstructions or data can be.changed b

first ol S TgnE b Pif 1erond FoRe TR ey Fooueram
PCT/ US2004/ 007329 Thus, if the logic 604 requires a
change, for example, on netallization level three, and

3.t h&he bitselbobeleim Aswherein thagonstuciyg beas) eumprasgs pmecta].
change, then the change to the m crocode instructions
or data can al so be nmade by only changi ng

4. metrhd bit-zall oo blairg 2evhéleinae firdbxendilcary staelt ricludesa gap on a
suitable for use in connection with the fabrication of

particHlar §4y§5t rat e 5 606 i ncl ude semiconductors, such as
silicon, germanium or gallium arsenide. Although
speci fi c enbodi nents have been descri bed and

5. i | Thebitaekdf blairednwheéreint ldast die i ploiadity df tryddetstrsetures

. .Skilled in the art,,h?vig% the.beqefit of the present

incluges porgigeidon ok e Pagiplar [aVeh hEERARATCR i s i ntended to
achi eve the sane purpose may be substituted for a
speci fic enbodi nent shown. This application is

6. i nThatitdel of claier, whyremdhptiavérmompuisesiah maettert i ons of
the present invention. Therefore, it is intended that
this invention be limted only by the clains and the

7. equhyBHRBM Sf EREH 80kherBinW: JiBAA/B8RERSmprises a power source.
PCT/ US2004/ 007329
8. A communication system comprising:
a substrate;
a communication circuit formed on the substrate and coupled to an antenna; and
an identification register formed on the substrate and including a plurality of bit-
cells, wherein each of the plurality of bit-cells can be changed during manufacturing of the

communication circuit by changing only one metallization mask.

9. The communication system of claim 8, wherein at least one of the plurality of bit-
cells comprises:

a plurality of bridge structures formed on the substrate; and
9
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What is clainmed is: 1. A bit-cell conprising: a
plurality of bridge structures; and 5 a driver

WO p@kei70y) an i nput port and an output port, tPEr/US04/007329
port connected to each of the plurality of bridge
structures, wherein at nost one of the plurality of
bridge structures is connected to a signal source.

Tha dBiver Remed gn the wibpirate, thehdner ﬁnCé%hg a InDHEPYt andhan pb}iput
port,‘s)%a?‘&iug gﬁx‘rfc] g%@%&g&ﬁg@ gadélgﬁc‘:fléﬂégﬁg%azl 19 lSr?& ecs?rﬂgt%?é{) S/b(/ﬁerem at most

one obthd phtrality didaidpe dt€ucBuresiin &obmdctddetb Ia sdgnal:i;cmrcm 2,
wherei n the conductive beam conprises a netal. 4. The
bit-cell of claim2, wherein the first conductive

10. St 88K chiGlutasioR s%eﬁn 8P ci@im Q%EérEﬁhl tﬁé sﬁt%ﬁ@{e co ﬁ)ﬂI&Ga
bit-cell of claim4, wherein at |east one

semigbudugtart y of bridge structures includes a connectl on
on the particular layer to a signal source. 15 6. The
bit-cell of claim1l1l, wherein the driver conprises an

11. | NTRE k6mmuhicafibe sytdm 6E¢hin® 10,6l idréh %acﬁ"@ﬁh@ b[hril'ﬁ? of bridge
signal source conmprises a power source.

strugteeprinelusgs p distopadustive siapl teingeted & & sivond ao@ucave stack by a
tion circuit formed on the substrate and
Con&clgﬂv%géc? ‘0 an antenna; and 20 an identification
regi ster formed on the substrate and including a
plurality of hit- cells, wherein each of the plurality
12. of The pogunicagign syseng bFai | buvhasgn temiirsheenduptive sack

it by changi ng only one
1nc11}cf3§a Pﬁﬂmﬂof %gﬁn%@ﬂvg 51.%&%%. comuni cati on system of
cIa|n18 wherein at |east one of the plurality of bit-
S rises: 25 a Iura ty of, bridge. st uctur
13. o The AOBRRPHBISh BT claigh 12, ‘eheyin spu e pogaliy
concﬁ@tﬂé@gﬁgﬂljs @Qs?e?%%ted@r&ﬁ hHﬁEenft e6ARLE P8 %lteﬂl%nﬁ %2{' cglé‘lggc}qtc and

driver including an i'nput port and an o
cmnmh®dﬁmp@amnmpmuhmhwedmedﬁsbyeamh of the plurality of
bri dge structures, wherein at nost

-

14.  An interconnect comprising:

a first conductive bridge structure formed on a substrate, the first conductive bridge
structure including each of a plurality of metallization layers included in an integrated
circuit, the first conductive bridge structure having a proximal end and a distal end, and
the first conductive bridge structure forming a conductive path between the proximal end
and the distal end; and

a second conductive bridge structure formed on the substrate, the second
conductive bridge structure including each of the plurality of metallization layers, the
second conductive bridge structure having a proximal end and a distal end, the proximal
end of the first bridge structure connected to the proximal end of the second bridge
structure, the second conductive bridge structure forming a conductive path between the
proximal end of the second bridge structure and the distal end of the second bridge
structure, and the distal end and of the first conductive bridge structure and the distal end

of the second bridge structure being unconnected.

10
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one of the plurality of bridge structures is connected
to a signal source. 10. The conmuni cati on system of
W@ b@is19092 wherei n the substrate conprises a 5PCT/US2004/007329
sem conductor. It. The communication systemof claim
10, wherein each of the plurality of bridge
structures includes a first conductive stack connected
15. t dTtw inteeemdegoddlainil¢efughercdonpyising agigeal sovge corngaied to the
. 12, e £0 ication systemof claim1ll, wherein the
de#@?Q%anﬁggﬂﬁ&ygggyg%ﬁ 10 includes a plurality of
conductive elenents. 13. The conmuni cati on system of
claim 12, wherein each of the plurality of conductive
16. el Brrntescangedeys slaiindd, Whesrndly sigawsoBtshdomPHye a logic signal.
elements by a dielectric and connected to adjacent
conductive elenents by a via. 14. An interconnect
17. conp intréu@nedtof @laimrig} wheaaihithé disel bnd dfjhe secondtconductive
.. formed on a substrate, the first conductive bridge
bridge shryeitiisie 2RETN R HHTRARNCTOOUECCOBlRgE i ty of
netallization layers included in an integrated
circuit, the first conductive bridge structure having
18. a TPheoixtenednnectcbf atadind 7gwhdrain tha dfirst ander sduece Gomgact comprises a
conductLve bridge structure form ng a conductive path
condyelivzstasks he proxi mal end and the distal end; and 20 a
second conductive bridge structure fornmed on the
substrate, the second conductive bridge structure
19. i n&madhorhcamaprising: the plurality of nmetallization
layers, the second conductive bri St r i
TG con g e Sty RertpHECHRAH R O, A st
bridgeRBuétufeS ndr i dge structure connected to the proxinal
end of the second bridge structure, the second

c oaviding a candyetiviglement i therfastsrtiguley caneenting daviey to ¢oappct a
bet ween., t I: of the second bridge
Seco%(fl?%%e&ﬁélaglﬁ%%t{%ﬁﬁl@ gfc?l{e}g% of the second bridge
structure, and the distal end and of the first
conductive brjdge structure and the distal end o{hett{]r(s%c

20 seklsacther @4 loup ! dovRerensenAYnE HeGFATGEEE, olapenie
parti%@%fdr%g%g&g% dgﬂ%&ﬁ@%&%Fﬁégstr&éureztaﬁlgﬁ@és%ﬁle%g%ﬁe of

er conprising a signal source connected
condtictivieredement during fabrication of the first bridge structure by editing a

metallization mask for the particular conductive layer.

21.  The method of claim 20, wherein adding the conductive element in the first
particular conductive layer to connect the second bridge structure to the first signal source

comprises adding the conductive element by editing the metallization mask.

22.  The method of claim 21, further comprising removing a conductive element in a

second particular conductive layer in the second bridge structure.

23.  The method of claim 22, further comprising adding a conductive element in the
second particular conductive layer to connect a third bridge structure to a second signal

source.

11



10

15

20

25

distal end of the first bridge structure. 16. The
i nterconnect of claim 15, wherein the signal source
weowpndTes a |l ogic signal. 17. The inter conneRCT/082004/007329
claim14, wherein the distal end of the second
conductive 5 bridge structure is adjacent to a first
) %r source contact, .18. The interconnect of claim
4. 17 A GRIBPUFTSYSIE $OTRRISIIB wer  sour ce cont act conprises a
condieddsys; stack. 19. A nethod conprising: removing a
conductive elenent in a first particular conductive

| aweiie fnching 41 idsntifichfonrdgitye myinget pluefitachdaciiiertgidge
ti nment .in the first particular conductive
Stm‘fctﬂf’é&ﬁ baéélBﬁﬁ%hOP rSgIStglé‘coé]ﬂ?cedlﬁPlt]&f‘g OLEAct ure to a first
signal source. 20. The nethod of claim 19, wherein
renovi ng the conductive elenent in the first
25. parlhe camaptes systre of dain 3¢.evhdreinrihe procéssostontprisdse
e conprises renoving the 15 conductive el enent
mic hﬁ%@&% abrlcatlon of the first bridge structure by
editing a netallization mask for the particular
con?luct ive layer. 21. The method of claim 20, wherein

diPf GORRLeE éY?&ﬁ!PéPf JaineP e mehareingt fopet ofrie 108 the paetitseefl ar
con&ﬁﬂgé‘ﬁﬁ&%eest MJE s 1&8u&&%%ﬁu§tﬂ% s‘?a%%%ggmg %%
to the ses addi ng

structur I'rst signal source
the conductive elenment by editing the netalllzatlon
y7 M8 k. 20.22. The nmethod of claim 21, further
’ co%ﬁ@? oA GOMBHHPENg a conductive elenent in a second

Pabidvedth@hn ‘?dcﬂgﬂ&xttioﬁ?e%ﬁX 6[11 b H e 1Hau§§1§%rc§ircp{1 ;'lelrgvgiﬁg a plurality of

structure. fur
metadlizapion dayees; aodli ng a conductlve el enent in the second

articul ar .conductive.layer. o c ct.,athird hbrid
D P e OB b ied bk | B HRL B cifoijend the JadriRaion
registé¥04/ 095702 PCT/ US2004/ 007329 24. A conputer system
conprising: a processor; a die including an
identification register having a plurality conductive

28. Prirfl@&iethod of claim 27, wherein providing the identification register on the die
including the circuit comprises providing a bit-cell including a plurality of conductive

bridge structures.

29.  The method of claim 27, wherein providing the identification register on the die
including the circuit comprises providing a plurality of bit-cells, each of the plurality of

bit-cells including a plurality of conductive bridge structures.

30. An apparatus comprising:

logic formed on a die; and

an information storage structure coupled to the logic, the information storage
structure including one or more bit-cells, each of the one or more bit-cells including a

plurality of conductive bridge structures.

31.  The apparatus of claim 30, wherein the information storage structure

includes one or more microcode instructions.
12



structures, the identification register coupled to the
processor. 5 25. The conputer system of claim 24,
wob@roep3IT01 he processor conprises a m Ccropr oceBCDUS2086007329
The conputer system of claim 25, wherein at |east one
of the plurality of conductive bridge structures
i ncl udes a conductive stack having a gap. 27. A nethod
conprising: 10 providing an identification register on
a s Vi
32. m??‘g? F#)&‘i‘%tlﬂg lr}]f'%gf?ne ?% v‘%&é n lﬁﬁe logg c%m%lrl?ésa'c{ of%fo%es%r
nmetal lization nask to nDdlfy the circuit and the
identification register. 28. The nmethod of claim 27,
wherein providing the identification register on the
die 15 including the circuit conprises providing a
bit-cell including a plurality of conductive bridge
structures. 29. The nethod of claim 27, wherein
providing the identification register on the die
including the circuit conprises providing a plurality
of bit-cells, each of the plurality of bit-cells
including a plurality of conductive bridge structures.
20 30. An apparatus conprising: logic forned on a
die; and an information storage structure coupled to
the logic, the information storage structure
i ncluding one or nore bit-cells, each of the one or
nore bit-cells including a plurality of conductive
bridge structures. 25 31. The apparatus of clai m 30,
wherein the information storage structure includes
one or nore mcrocode instructions. 12 WO 2004/ 095702
PCT/ US2004/ 007329 32. The apparatus of clai m 30,
wherein the | ogic conprises a processor. 13
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