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This invention relates to integrated circuits and, nore particularly, to
bit-cells used 5 in integrated circuits. Background The bit-cells used in
revision i i £ jon registers to identify a revisi vel of —an
integratedqukgﬁ@%ﬁ%%e of ten synt hesi zed, placed, and ﬁgﬂhgﬁgﬂgﬁﬁﬁ’autonated
tools. 10 Oten, nultiple netal |ayers nust be nodified to inplenent these
automatically generated revision identification registers. It is usually
not possible to configre-cieEr, B MEBIODFORPROGRAMMARE | S in automatical ly
generated revision identification registers to a single netal |ayer. Hence,
even if a logic change to an integrated circuit only requires nodification
of a single nmetal layer, the correspgggi Nng changes to the revision
identification registers may 15 requiTe changing nore than one netal |ayer,
whi ch i ncr easeZhisheveotist relafes thiategtatgdgparcuitsBnd ghorBgedicilptly,da bisfcelitisedr awi ngs
Fig. 1Ais an il |&15”§%i on of bit-cell including a plurality of bridge

structareénlnﬁegr%%c%lrcﬁ ce with sone enbodi nents of the present invention. 20
Fig. IBis an illustration of one of the plurality of bridge structures
shown in Fig. [|A in accordance vviEh sonme enbodi nents of the present
invention. Fig. 1 Cis a cross-sec unft ew, taken along the section line

X, of the condygf biv.8ellsih@fit reifiWAehtiTickiich rediftersith Idéfifyatrbisioh B&er gt ationship
bet ween the coupling structure and two adjacent conductive el enents in

accor dancénitegratgbpiscuiimoefiomsmtbesized mroehraad eavted wHgianpaaddaelsFi g. 1D is an
11 ustpat Sittn, &EﬁiBﬁe &Jtél‘ﬂ%%rséﬁﬁsvﬁé lgﬁﬁﬁec%q}l}@le&ﬂégﬁhgse abtbihatibdlly Yehérthel NE
Cck, “shown 1"'n FIrg. 1B, is rep

: e

conductive 'sta aced wth a con Ive stack that
has a gap revisiomlentifttatimerepistets. $tasresvalip ootipoesitils tosfonfilethp mesdivttivnyneént i on.
Fig. 1E i n illustration of a cgnductiyve ck and a conductive el ement
that 30 cditstells Tplfmsetel peoiafed FovigonFrdistieh RerePes BRE o8k g 1A i n
accor dancayat,t Her@&en im’ﬂ%,dd; PRALStoth iitBEaed eSeMlonly éQiitds dbdiffidagen dfF IS a
schematic diagram of the driver shown in Fig. 1A in accordance with

a single metal layer, the corresponding changes to the revision identification registers may

15  require changing more than one metal layer, which increases the cost of the change.

Brief Description of the Drawings

Fig. 1A is an illustration of bit-cell including a plurality of bridge structures in
accordance with some embodiments of the present invention.

20 Fig. 1B is an illustration of one of the plurality of bridge structures shown in Fig.
1A 1in accordance with some embodiments 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

25  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

30 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.



sonme enbodi nents of the present invention. W 2004/ 095702 PCT/ US2004/ 007329
Fig. 2 is a block diagramof a conmunication systemincluding a plurality of
bit cells shown in Fig. 1A in accordance sone enbodi mrents of the present

i nvention. Bﬁﬁw@s%? an illustration of an interconnect i ncl udi ?:.? a first
conductive bridge structure and a second conductive briGyESE¥NEUre, such
as the conductive bridge structure 5 shown in Fig. 1B, in accordance with
sonme enbodi ments of the present invention. Fig. 4 is flow diagramof a

met hod for rmdibigyi 39 iR dPigtant 6t d coRBaWalibn gsam ihéhuliflp 1 EEANLFBAGE Wi th sone
enbodi ments of the present “invention. H g. I's a block diagramof a

conput er sstlstshomn indligididnig aecopdapesparembodinzentsi of theipsesenidnyrgtiom i denti fi cati on
regi ster, showa i Fi : i i 0 i .10 bridge

S ruct ur es. ohag b Bl pf el Replaboel e SERRMEAN Bl L ST

i ncl udi ngstartira il nEtomicosdwtiageridyke stredture cssuch mctheichndgetoredridge stocardi t - cel | s,

shown | n Eig. .1A, d logi¢c formed on ubstrate in cordance with sone
orbodi rontiodisin Fies T in oG Gant W Fogtt ereotipety ot ifsenl REEIER o1 1 ow ng
description of pigonR fREMREAR 6f $metholl F& niidey DB tthd HiedNshown in Figf BA@nce is nmade
to the acconmpanyi ng draw ngs which forma part hereof, and in which are

shown, byacgatdange Wik} parercabodisents of Bierese 6aioRent s of the present invention
which may be i 0@&11\_4,'] i I i

substantial ly @lg?nﬂsgﬁb?%g d(t:a%rrfa%gﬁfeﬁ S t%?g)ﬁtgéﬁ{o%?l H?ﬁggggé/%?sgfaﬁdeﬁg These
enmbodi meninsluding adédentifiéatidn ragistanf showh énFig. Hbading a pluraditndf econdimtive skilled in

t he ank tgﬁ&)rcasfrhicc%stsge I 1er‘itEﬁ i nvention. QG her enbodinents may be
utilized AndeSErY Urar 109%‘ al', and el ectrical changes nay be nade

wi t hout depar tFigge fsradiock ldégrmopkanchpiritas ok Rdmgtan infeerition storagh etrficvhrk ow ng

detailed ,description is.not to be tak inalimting sense, .and the scope
of the pr&¥ ngi‘%%@ﬁmf’@ﬁ“tf?h%@g% 1“rfaé%ielrol‘nf"?p]§§‘°tf?fgmgﬁgé‘rf8 3918 ns, al ong

with the Béeb{daﬁ&qpﬁn%e%&wo&a{eﬁ@to?tﬁe%ras’eﬁtqﬁwenﬁwh claims are entitled. Fig.

Ais an illustration of a bit-cell 100 including a plurality of bridge

structures 102, 103, 104, 105, and 106 in accordance wi th sone enbodi nents
of thec.present invention. In addi{i.Qo: 4.0 . the plurality of bridge structures
102, %3, 104, 105, and 106, the DltPipliBn

In the following description of some embodiments of the present invention,

reference is made to the accompanying drawings which form a part hereof, and in which
are shown, by way of illustration, specific embodiments of the present invention which
may be practiced. In the drawings, like numerals describe substantially similar

20  components throughout the several views. These embodiments are described in sufficient
detail to enable those skilled in the art to practice the present invention. Other
embodiments 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

25  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

30 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.



30 bit-cell 100 includes a driver 108 having an input port 110 and an out put
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, lg%, %“%%% 6 is connected to the input port 110 of the driver
108. 2 WD 20048 PCT/ US2004/ 007329 I n operation, PHEUSOWMTEource 114
provides a signal to the bridge structure 102. The bridge structure 102
provi des a conductive path between the signal source 114 and the input port
110 of the drip@perkilh hE3GnaIsbMRE 1 oﬂaacaﬁs‘igz%ﬁottﬂ@b&ag@@ahc@mO@r ovides a
processed signal at the output port 112. The bridge structures 103, 104,
105, and Tigebridge stBuctuse 1@pravidessaronduciive path hetwseruthe signalsovse 1 bt andghe
structure 03 6 rovude.: | . t he i nput port
110 of th%"p ﬁP§é§8§6@%95¥ﬂﬁﬁg égaﬁg%r2§h¥3eS%%Hgﬁggag?gggﬁﬁégﬁéd fromthe
bri dge st procdssedsightikt tHelvatpuapat bi2alThs btidgsesttuttates 10HVI0¥, Kenarddel 06@ennect ed to

one of _ the bridge, structures 103 04, 105, or. 1 prQvi a signal to
the dtiveqcapnscted fp ﬁ‘@'{avﬁr‘iessoafhe éﬁlqﬁﬁéfmﬁ?‘%i\m@g&bhgs’@Pgﬁhgg‘bP‘ﬂfr ality of
bridge stpdeidbt 8gnaldLihe lipat pokP0 of H¥driveNThsl Ahths gl sbircE Bt is! A i n
accordance wth some enbodi nents of the present i1nvention. The bridge

structur edlimn%*(glfmgleééﬁmﬁ@ﬂlw& R sthrisa gigen! sevgce(pt Sh‘I’W@? ca@adBduct i ve stack
116 i s cogpach&fioble biike Wehdohes PaRcHe, 188 PYoSoGRAHNCS i 1e@m 120. The

conductive stack 116 1ncludes a plurality of conductive el énents 122, 123,
15 124, 1&berd@®l 126. The conductive stack 118 includes a plurality of

conducti ve el .1 29, .130,..13 nd.132. Each_ of conducti ve
el emam s 122, eﬁfrggbsliﬂaﬁli%{m%&m q ,p%%rﬁgty@ééﬂg%efsaﬁtgmé38%[}@9 ive’ el enents
128, 12% 10153&51 ﬂﬁ?shoﬁgﬁl ﬂéilg&afn%cmme@bvlﬁ_ﬁi sdrfle erflsjdaant oﬂh@ﬁug_ﬁdﬁt VleCe! enment s
or to the conductjve beam .a coupling structure . Fig. is a

cr oss- sectV @R W%W}dgﬁéﬁ'é‘ﬁ“rﬁllg%@q“%s ‘?é@tcﬁﬁ‘?\“?(ilf‘ﬁéﬂ? @dlﬁlé {8 conductive 20

stack 1166onathaWe stablk Figds cdiectéd doUSd Sortiudide 5B&k 118!3t RA&IRe B&yeRN the
coupling structure 134 and two adjacent conductive elements 124 and 125 in

accordance wi tFhesondnctiemyiasliilhe ichides a pluelipr e sepductivaemendh 1 221h23.coupl i ng
structyre i I tkd i C seen in
g TH 12 b A TR LA e 118 BR800 okl oF g Sy E RS 570D
Rat her, tHS, V2% 133883i,2nl 032t Exth ofithe nenduciihe eddmenksel 280123, 124y 185,randt ur e

126, and each of the conductive elements 128, 129, 130, 131, and 132 are connected to

adjacent conductive elements or to the conductive beam 120 by a coupling structure 134.
Fig. 1C is a cross-sectional view, taken along the section line 1C, of the conductive
20 stack 116, shown in Fig. 1B, illustrating the relationship between the coupling structure
134 and two adjacent conductive elements 124 and 125 in accordance with some
embodiments of the present invention. The coupling 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
25 134, 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
30  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



25 134, 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 sone

enmbodi ment syolh@di-g ectric 136 is silicon dioxide. The
conductor of electronic charge. In sonme enbodi nents tmaéﬁékméﬁﬁnﬁit

Exenplary netals suitable for use in connection with the fabrication of t he
via 138 include 30 alum num copper, tungsten, and alloys of al um num

copper, agembnOU2g, 210, 180) 130/6Rd 187 BRIbARA oM 4 AAdVdtive mfatdrdl. YBil soingON.
Referrlng galn to Fig. 1B, the conductive beam 120, .each of the Iurallty

condudmbedimentys mﬂogdwze befgsmatza&h ofi ths plugglity @beendugiiye glsmsnig 2
pl uralit ymaf 1§m§s'%a\f§6 and M&%@@{é Pﬁ@ﬁl@@fﬁ%&ﬁ%@l@ﬂ"[&@ﬁ@%%el?:@”‘”“ s 128,

129, 130, 131, ’and 132 3dre formed froma conductive material. In sone
enmbodi meni3l, anﬁ&%aﬁulmeql from aeeish Exemplamahetds suitabledpuusglin egpnedtiosonduct i ve

el enen . ; f

conduc% [ vé’ﬁé Imee r%ce gné‘é‘é‘,m%%’g'?u%g P%?%O?%gﬁgﬁ%%gf%&npg?t%g [eﬁegf%négnet al .
ExenplarylﬁbﬂzmszaumﬂahiendanhmﬁmcmhmdﬂmuﬁumﬂmmW5eMmmhmﬂB&lﬂ&UﬂDcatlon of

t he condu lve m,1 the plurality, of con tive .el enen 123,

124, 125, andlg% %lﬁ‘ﬁ" aluppipuigs tup Z ‘ﬁir%?PPf‘tfﬁn‘gfﬂ?é’Bﬂ B{“H}‘@i'ﬂ% Mts 128,

129, 130, ancﬂ&%:peraﬂdch]&zm ﬁlﬁﬂaﬁ@&;f@bﬁﬂﬂibtﬁﬂéf&crﬁdﬂ&gﬁﬁem m;lms;raﬁ@nzmﬂ al | oys of
al um num tungsten, conductlve

el enents 9ho ﬁ‘??luf&hﬂ"f @Q“Ct’éﬁ 6“@2@5 &?ﬁi lz%dé fl %rﬂelgﬁ PLFORREAESH B
condugg i V@neeér‘?ﬁﬁar@ acjcgtselerﬁ%% Tha Qondldtlve R 126% dofn&@MBehRBcfiv 10 one or

nore adj acent ele The conductive beam 120 is connected to conductive
elenents @E@maﬁéﬁhaﬂl3ﬁlg 1D is an illustration of the bridge structure

102, shown 10 FE9ip Al shBldhind IgERANGL |0 SRAACK Fla G ARHG, 10 Fi o 18

Is replaced w a con Ve sta as a i N accordance
wi t h sonetherbadlictierdttakdil 6,ishewpinddigriB, lsmpimf:ﬂ@\nm dldoadintivel gleckl BiOshatuct ure 102
nclud s the conduc e st 118, .the con

o0 and Btk g T4% B acb el it 300 phed BaRtOEe Betne iEaSer J9f hidde, "fne

condugs i veruchir@ et shdin iOFishED GRRdecthE Yehdaétaektadld 818, Tacoa@itive béave St ack 140
i ncl udes the conductive elenents 122, 123, 125, and 126 included in the

conduct i v&20s gagibe sammluctiysatask il 40- FThy condnetivibraneh20 comrectsdheieRidrge st ack 140
stack 140 to the conductive stack 118.

The conductive stack 140 includes the conductive elements 122, 123, 125, and 126
included in the conductive stack 116, shown in Fig. 1B, however, the conductive stack 140
20 does not include the conductive element 124 included in the conductive stack 116. The
conductive stack 140 includes the gap 142 in place of the conductive element 124 (shown
in Fig, 1B) of the conductive stack 116. In some embodiments, the bridge structure 102 is
formed using a six-layer metallization process. The conductive element 126, in a six-layer
metallization process, is included in the first metallization layer and the conductive beam
25 120 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
30  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



20 does not include the conductive el enent 124 included in the conductive
stack 116. The conductive stack 140 includes the gap 142 in place of the
conductive el enent 124 (shown in Fig. 1B) of the conductive stack 116. In

some enbodi ggnbsgedhe bridge structure 102 is formed ugi i x-1 ayer
metal | i zati on process. The conductive el enment 126, in ;ﬁéslpgs-zﬁﬂé@&”)

nmetallization process, is included in the first netallization |ayer and the
conductive beam 25 120 is included in the sixth nmetallization |ayer. Each

net al | i zatd ©iB. 1EPRANdesdfibad Siove biR)Bitabld ot Melih ZaHne@RdnIWiBCESE Sabkisatibafof ned by a
mask. The gap 142 is included on netallization |ayer  three_and the mask

used to d@leicﬁé‘.hlcﬁ‘éﬁ gaskd bt TW“QF@%?&@W@EOQS#ISW&@Q %_Eriqa&maeﬂhﬁe the gap 142
in the Coagﬁﬂ YEorbiRfile éiérgex}tﬂﬂ-,%ﬂag—dl%zﬁ 128 aHi]|12'§§Ho%'iﬁ@ig?f1B_aan@ondUCt' ve

stack 144 a conductive el enen _that connect a signal source 148
to the brdesgdbstaboest are suithblg forgiseimnconneckpyywith fhe fhbrication off theploeslitti eth some
enbodi gen f. r t1 e NVENY 4 onductive stack 144 includes a
ol ur al ??y%‘}d%‘é%‘;ﬁgg"c“fef‘%@g@l1@%%@315102??1’%@149, 150, 151, and 152. The
mat eri al s and Tiet Joadisctivs eldment 186 eorinatts theabndmwtiof stidhd 44 contha dtidgee st acks 116

and 118 shown 4 004/ 095702 PCT/ US20041007329. in Fig. |.B and descri bed
above areS%hFQE)@/fﬁﬁrmaﬁ%r@?si aﬁg&?ﬁg’é‘éi‘?e At ? “Pﬁ[éo%ogﬁl?’q Ig‘énﬁll%’r?%of t he

conduct i veorfhatls eledtbnts TR, 178! B4 8155 aRonEioheds Fits €B) adil deb@ivkabbdveat i on of
the plurality of conductive elenents 122, 123, 124, 125, and 126 shown in

Fig. 1B aft suibichor pedn atraeeionratishe fahrsation of the sendugtivegivedt ith Tt h the
fabri gt i o lieldfenBht!(Alil tofmef opuf AELELbINERh HIRAR chitdeciskdf, 149, 150,

151, and he conducti ve el enen 6 connec conducti ve stack 144
to the brcaygectistelanenul® of @R colthestinnstacki 144 $o tha dombicticdderuend d24 of thére

fabrication of.1h ality.of . con [ n 22, 3 , 125, and
126 (showiOrdfipledBoP oft B Wikt srfRRE 15 1R SEURYE P e P ol
connect i otn the tstallixatidrelbydr clatd mmskof t he conducti ve el enent 146. The 10

conductive el epeni_ 146 .is forned on the thjrd netallization | gyer and
connects the ]g‘gnﬁ:u’éflis?}?“@?‘%ﬁ‘@ﬁ‘iaml‘g cd:?f?’“’f"'n Sébﬂ%&"_geﬁéf”aaccﬁora ®to the
condugsi v&itlsei® Bhbodifierdd of the preScdPFivértion € ThE &dder 1dBisingt fihRedtoladge structure
103. The conductive elenent 146 is defined in the netalljzation |ayer three

mask. Fi gparficulprdype of cewi g ipertignlagieehvology.iané particylas poves leyabwiheidaivesi g. 1A in
accor dancg i an inverter having the input port 110 and the output port 112. Technologies suitable
for use in the fabrication of the driver 108 includes semiconductor technologies, such as
silicon, germanium, and gallium arsenide, The driver 108 is not limited to processing a
20 particular type of signal. Exemplary types of signals suitable for processing by the driver
108 include logic signals, such as digital signals, and power signals, such as power source
signals.
Referring again to Figs. 1A, 1B, 1D, and 1E, in the bit-cell 100 a change to a
particular layer (the third metallization layer in this embodiment) can change the signal
25  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).
30 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.



15 with sonme enbodi nents of the present invention. The driver 108 is not
limted to a particular type of circuit, a particular technology, or a
particul ar power level. The driver 108 is an inverter having the input port
110 and thaw@%&ﬂM&wﬁPrt 112. Technol ogies suitable for hddoh A%
fabrication of the driver 108 includes sem conductor technologies, such as
silicon, germanium and gallium arsenide. The driver 108 is not limted to
processing a 20 particular type of signal. Exenplary types of signals

sui tabl e for prRcessd Bigcktiadritd ofl totiunidAidn byednudied ihelgtiaig aipiralts of Such as
digital signals, and power signals, such as power source signals. Referring
again to Mitgells [0Q sheyan m Jig. Lt acpordnge sorae ggpltodimagnys afihe BresqRhRyention a

particul arpy %Mﬁﬁqluﬁiuggntswt&ﬁ 208 tndlulibZAdubafitd AWEA cdmimbilitiog et 7oant) can

change t he signa provided at the output port 112 of the driver 108. The

change cartnhan ieatifisplionsmgisten3Ote dite icogmonication csFwERR4 anddhe idpificatiemge
el udas 1N Rg ol IBmbRIANAL LubGrd B Hhe fadmphib AR uE O Cb gsaster' dge 102
drsc p f 8) and

(t her eby onnecting the signal source romthe driver
addi ng t heneoweoha0By FheldemifithtidniB gisiet deincludve theqridabtyiof bitsebck0144 and t he

conductiv ridge 103 (there onnect.,in e. signal source.148 to the
driver 10%5&1 %’%gel'ﬁlﬂgaltjﬁ ?fbgthcgﬂ%}@gcafiﬁwha&g%‘f‘ﬁﬁpgn%ﬂgécﬁug{}%fneﬁh% sufficient to
updat e an coftr@icatigctirchit 204 by cHahgng oly 6hameallifioniaski TheplutalihOsFbitn t he same
mask | evel js sufficient to update the revisjgn. |evel é)rég esented by the

h
bit-cel | £oy)109rngludes p plugaditnoididgs statstures W2\WEoH4 [ Bo gt WIs$004/ 007329

Fig. Zols li?%.tihf’?%%mg& 892 Tuiktra@ 200 MTREMERE s@RnYSI2M @)904,705 UdlnGs &
plurality of bit-cells 100 shown in Fig.” ' Ain accordance sone_ enbodi nents
of the pr ascimydivantheotetallization bypvinviuslad inghe Bpreation 20 theicppnydisatian substrat e
202, a co | £t i ' [ . ' ificati ' 06. The
comruni caﬁ%ﬁ{ %(?4? ﬂ?g@f@%ﬁ%ﬁ%%&é&hl en??%ftngﬁ%ﬁgﬂgﬁ?ég%g?é@gjz%é%ﬁi for med
on t he sul?8f nmteeiald GRitablEhfer wssnmuornneation withahe fabiidatidf) 4f ths commphiegtiano  an

ant enna 208. El'ﬂﬁé:nlﬂg tification reqgister 206 include lity of

bit-cel | s “¥69 SCHERnMHCR 3 SPFYAS SO ST %%g%ﬁﬁn%g%’r&iﬁ%nged during
manuf agt uri ng of ofeRfion GREMAUYI feafibrOrdgiStes 2061 dan BRAidR e afoRgatvnlty tene
nmetal li zati on mask. The plurality o%' bit- cells 100 includes a plurality of
bridge st rce@pwp@étlomr,cmlg%‘t- Thygomypsicatigneirepip 204K sawplechio the gritggna Y f or med
on the sub§thabs 49 %celPfiniaige Structures 102, 103, 104, 105, and 106
Fig. 3 is an illustration of an interconnect 300 including a first conductive bridge
structure 302 and a second conductive bridge structure and 304, such as the conductive
20  bridge structure 102, shown in Fig. 1B, in accordance with some embodiments of the
present invention. The first and second conductive bridge structures 302 and 304 are
formed on a substrate 306. The first conductive bridge structure 302 includes a proximal
end 308 and a distal end 310. The second conductive bridge structure 304 includes a
proximal end 312 and a distal end 314. The proximal end 308 of the first conductive
25  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
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
30  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.



are formed fromthe netallization |ayers included in the fabrication of the
communi cation circuit 204. The substrate 202 is not limted to a particul ar
material. Exenplary substrate 202 naterials suitable for use in connection
with the fabrication of the comunication circuit 204 include

sem conductWbSoosdbehz as silicon, germanium and gal li um&aysSMM6302 1N
operation, the identification register 206 can provide version | mgor mat i on
to the conmunication circuit 204. The conmunication circuit 204 is coupl ed
to the antenna 208 to transmt and receive information. Fig. 3 is an

il lustration oFigahisifuvediegamed t nR€0di40€ fou diodgyimg fther tst-catloridusbowvm bri dge

structure 302,and a second conducgtive bri.dge structur.e d 304 ch as the
conduct i v&1& %6 1‘6?‘?“86%“%‘?1 io&?eee"%?@eg & %ipﬁcsﬁ?tdl.wefé?n'i 4R8N ce wi th
some emboakdNrigs fenfdbink A oRdRE P Elerhéiy Gl ﬁl@gpaanm&rfcbm@bﬁmdyamﬂﬁ@on_duct ive
bridge structures 302 and 304 are forned on a substrate 3Q6. The first

conduct i v&riags srgeue(blogk 02, apd2dding p cenductivesicpenti the BRbPaRBlaIng a di st al

end 316. Then SRt RAREHGE h ¥&oRd bt sRhdiie tdd Brsfldndl BGlHI@RHR 40Hf OXi mal _end
312 and a distal end 314. The proximal end 308 of The first conductive 25

bri dge st ruct uliesog@2zmbedigsniset thedneathndt408, rpmexingrtlie condiiciipelgnentethbgecond
conductiv J L: t. I.rst conductive
bri dge st r?ilrﬁgg) %@gﬁgékgﬁgwhgerg%s}? ébl-g%?set‘ralhééf%&u gfpgt(ﬁléogléggz ﬁgﬁ%%lrslducti ve bridge
st ruct ur e r@fukigy the condoctive eleaent duning Gabeicatndod dierfastttsidgt steuctirsbypbdigugd 314 of
the second ¢ uctive bridge structure 304 is adjacent to a first power
sour ce coﬁt“%?gaﬁﬁ@%r.’mﬁﬁébﬁgpéﬁﬁﬁlaﬁ?&ﬂ‘f@}'e!fy?ignal source 318, such as a 30

| ogi cgb si gnal IsRkeGmbolitnecaRdi aRingthdda0d heldilk Seddoneidive dRneht ih i fir st
bridge structure 302. In sone enbodi nents, the first Fower sour ce cont act

316 conpr it saicyrenductiye layerde gonnget the segandibpidae Srtetirs fothe BBA3RN21 44 shown i n
Fig. 1E GuQ (%%Qﬂ/zx@%ﬁm&%eﬁgeg Q%fd@l%%%%meﬁmyem?gzmé lh%‘(él_llﬂéaﬁ&{ am of a

met hod 400 for nodifying bit-cell 100 shown i n FIQ. I n accordance

wi th sonem#dbodi nents of the present invention. The nethod 400 includes

renovi ng a congducti.v l,: t ol g heul nduct ,ve | ayer froma
first Dbridge isjris(rahlgteﬁlrb §¢?§5§&Ehﬁd%ﬁod§§?f tﬁ%@%ﬁéh‘g@@@n 8121#1 ?lbgesel enent in the
first 1par rémovigy a wndaide eleinest ih aygaiond pardQitarechdwatieckagerdn breisegadst ructure to
a first Sitbﬁggl source (block 404). In sone enbodi nents of the nmethod 400,

renovi ng COMEYE i ve el ement in the
In some embodiments of the method 400, the method 400 further includes adding a

conductive element in the second particular conductive layer to connect a third bridge
structure to a second signal source.

20 Fig.Sisa block diagram of a computer system 500 including a processor 502 and
a die 504 including an identification register 206, shown in Fig. 2, having a plurality of
conductive bridge structures 102, shown in Fig. 1B. The identification register 206 is
coupled to the processor 502. In some embodiments, the processor 502 comprises a
microprocessor. In some embodiments, at least one of the 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 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

30 604 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



first particular conductive |layer fromthe first bridge structure (bl ock
402) includes renoving the conductive el enment during fabrication of the
first bridge structure by editing a netallization mask for the particular
conducti ve I n sone enbodi nents of the method 4 ing the
conductive {g@eé?r({é‘g)tgéigzn the first particular conductive T@@E?z%%ﬂ g?mect t he
second bridge structure to the first signal source (block 404) includes
addi ng the conductive elenent by editing the netallization mnmask. In sone
enbodi menTauD{f thd 10z edu#€h chbhiR, fobth@hle] 08 nfewlliZation lenell thide,smd ther enoVvi ng a
conductive elenent in a second particul ar %gnductive Ia%gr.in t he second
bridge st FiEPEAde NSTTRCUOBHEF A TREHIES dhrngenBenh il Kbanes sothe fHEFOMRdehod 400

further i pgididRas @t tGn Also 5O BEUSEY Ky SlaBFRE InetaMlidalibn ROGUREe Par ti cul ar
conductive layer to connect a third bridge “structure to a second signal
source. 2&xgnplarysnatesialy Bitgdk fog ineajn aeansetion veightbe fabricatipprad thesgbstiatc| udi ng a
processor i 4 i 46l J: i.fdcation:r.egi ster 206, shown
in Fi g.§ 2 6 é@%&?‘ﬁg“’é‘ﬂ (f)qq‘g ?%%?rlg’t Sy lﬂ'ﬁ(;?J sﬂéﬁgﬁ%‘}%ﬁd\}gﬁbﬁ igé%@ﬂ‘sdt’%ﬁlc‘{%r es 102, shown in
Fig. 113. The AHenighspeciic earbodidgnstheve RO6 dessribaricmglilbdtrated héreinpit edléssor 502.

enboa menpesriey i sRPT Bt drdes Y PoriE e o efept BEREGE BE " °™
st ruct ur eanylfdnpditdnydaichas neAdECD adtBeveitiacdamb4Qrposd @i bé subktitgted fdd)a havi ng a

gap. Fig, 6 js a,block diagram of an_ apparatus 600 incluyding an information
storage SReeicrembadigyyt § ﬁwguahﬁgpﬂﬁ@hwg w&ﬂéefﬁﬁw&%qapg 24IRRIOBKRFNN i n Fi g.
1A, ang |9&ia@io§@6}‘tﬁ@§r€&ﬁt inPéhiin SURSLHAL £isGREndeR 1RA FAE FRBERN W Iihig@ne

embodi ments of the present invention. The information storage structure 602
f unct i ons oaly b theechaime and theregrivalenéothereefd to the | ogic 30 604 forming a
processor core, a mcrocontroller, or a mcroprocessor. A read-only- nenory
can contain mcrocode instructions suitable for execution by the |ogic 604
or data for processing by the | ogic 604. Wien stored in the information
storage structure 602, mcrocode instructions or data can be changed by
editing a single netallization mask. 7 WO 2004/ 095702 PCT/ US2004/ 007329
Thus, if the logic 604 requires a change, for exanple, on netallization

| evel three, and the




m crocode instructions or data also require a change, then the change to the
m crocode instructions or data can al so be made by only changi ng
netallization level three. Exenplary materials suitable for use in
connection with the fabrication of the substrate 5 606 include

sem conduct ors, ilicon, germanium or gallium arsenide. Although
specific enbodhﬁ%ﬁ?ﬂﬂﬁ§$gmbeen described and illustrated herein, it will be
appreci ated by those skilled in the art, having the benefit of t he pr esent

di scl osurq, thaf . ay.of %Q ement which is intended to achi eve the sane

pur pose may be substltu or a specific enbodi nent shown. This

appl i cation is aphraiyefbridge stowresawlerau eqoh af tho plratity dfridge srattueamchyiest he
present iny Ther t t |n1ted
bt y by t na oo en b6 b Ered b s Soh RARS byl Y B bR ]
bit-cell cnm@mﬁeﬂmgnﬁmdplurallty of brldge structures, wherein each of the

plurality of brag ge .Strict ur.es in first.conductive nect ed
to a second con r|H\}Celu s?%anlén%u P arg%q%naﬁ CEPELPT t%e hgmeo 9 ﬁ:mﬁnemg o 8ndﬁfg ive

beam and plurslity vﬂmdgmthnhraagwlmnem spndst @erof t}ﬁmﬂlrzﬂmy ofitiridpd stottes it he i nput
port connected 5 each of the plurality of bridge structures, wherein at
most one OPMRE EVU?%?\?V“%f bridge structures is connected to a signal
source. 2. The bit-cell of claim1, wherein each of the plurality of bridge

structures includes rst nduct ck ingl a pl | it

conduct | ve el erdhpi<rbiitnda R Ge st Aies etuB uhils 1 fiChe
first COﬂd:U@dlict\('& stdcR ¢ 1u@ing ta lurdligy @Kbﬂﬁkﬂﬁtﬂe\/@%n&ﬂﬁrﬁbmcﬁd fQidRkjab@t St ruct ure

i ncluding a a and a diel ctrl:]élﬁ and the secon du ive I)aack i ncl udi ng
a pl ural i ©§nerEtvelimabinihrdirg canpiive siagh e thegop Cﬁ B Q¥ & RPURBR SR Y e

el enment i NndhitngSLRONM LCRAEHIET, hndahSicdsild cofductive stdiR 1%@%#]&1@11 fpeam by a

coupling structure including a via and a dielectric he bit-cell of
claim2, wR&uSHYE demenBsSArGEET PenBdiasaneerpytisedenentin the secand cpadicHyq stack| | of

claim2, waesmé Ebnumwébéaﬁibwmdfsmltgls&ﬁ‘ct&b%iﬁdin@glvsmgaale%ﬁmon a particular
| ayer. 5. The bit-cell of Claim4, wherein at |east one of the plurality of

bridge structures includes a connection on the particular |layer to a signal

source. 3. The bit-cell of claim 2, wherein the conductive beam comprises a metal.
4, The bit-cell of claim 2, wherein the first conductive stack includes a gap on a
particular layer.
5. The bit-cell of claim 4, wherein at least one of the plurality of bridge structures includes a

connection on the particular layer to a signal source.

6. The bit-cell of claim 1, wherein the driver comprises an inverter.
7. The bit-cell of claim 1, wherein the signal source comprises a power source.
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 bridge structures includes a first conductive stack connected to a
second conductive stack by a single and no more than one conductive beam, and wherein each of
the plurality of bit-cells can be changed during manufacturing of the communication circuit by

changing only one metallization mask.



6. The bit-cell of claim1l, wherein the driver conprises an inverter. 7. The
bit-cell of claiml1l, wherein the signal source conprises a power source. 8.
A conmmruni cati on system conprising: a substrate; a conmunication circuit
formed on the substrate and coupled to an antenna; and an identification
regi ster formed on the substrate and including a plurality of bit-cells,
wherein each of the plurality of bridge structures includes a first

conduct i vé. st acllhe conmueitatign system 0f§@®0%dw1éﬁ®€rim gideasvanc of the lplumhitpofditglie and no
nor e than‘Bgﬁﬂ%gnductive beam and wherein each of the plurality of
bit-cells cah be changed during manufacturing of the conmmunication circuit
by changi ng oripureltg ohtridgk birucaarésdormed ok theQuigtratfved conmuni cat i on syst em of
claim 8, wherein t e : |4 & bt - LSes: a
plurality of bri dé‘gér flg r Eco Sl%esgg rgﬁe;@%%&ﬁ% ﬁ‘ﬁféjhpséé%g{n?gttpgﬁ%g!ril%n a @r ? {;/Ilé’?ﬁef or ned
on t he subsput atreconnéreeddo ack pf tha plutedityngf bedgd strpettirep ovhierearad nwst acoebPtht port, the

i nput port connect ed 10 ach of t g glura ity of bridge structures, wherein
r{) ura]g yfbﬁbl'l gC tructufes 1s connecied.to,a s1gnal Souice. . .

at nost one o e cplurality o ridge“structures is connected to a signal

source. 10. The communi cation systemof claim9, wherein the substrate

conpri ses sem,conduct.or.. 11. The.camuni.cati gn systemof claim1

Sherei i eddn’ of T REMIBIFAPR s{Fs OHg AT GV B o BT BT g Sy ier
conductive stack including a plurality of conductive el enents connected to
an adjacent cqpductive elenent in the first conductive stack or to the
conduct i v |beanyOBmURIERNOR G TG RSP 1P vHeFRdl ShO PP T IR 1 f
and t he sagaids & aRdeminciRe Shaakclhdved Ay af findiicive Elymexts conaatddad by e

el enents connected to ap adj acent gﬁ@ductiv el enent in the second

conduct i veRFeE Rondygtive glement in B Rt pangrctivg SATHAT tyhe 6oRdrstig beam biet eualing

i ncl udi Ng serudthr@ iR adiiednd Gldidicetriclad tHd¥Rcdn@ IBMALGALa00 iSHERMA firalah af m 11,
wherein the first conductive stack includes a _ plurality of conductive
el enent s i HEFUGHYG RS FaRnected to anidiaecgheATARCNE slemend sthe piced condichvagackuner ei n

each of t 9 phultaikdiiiie SanfREEIneSiruah e TRk MelaS SARAGM M T om ad] acent
conductive elenents by a di'electric and connected to adjacent conductive

el ements by a via including copper. 14. A nethod conpri sing:
12. The communication system of claim 11, wherein the first conductive stack includes a

plurality of conductive elements including copper.

13. The communication system of claim 12, wherein each of the plurality of conductive
elements is separated from adjacent conductive elements by a dielectric and connected to adjacent

conductive elements by a via including copper.

14. A method comprising:

providing an identification register on a die including a circuit having a plurality of
metallization layers, the identification register having a plurality conductive bridge structures,
wherein each of the plurality of bridge structures includes a first conductive stack connected to a
second conductive stack by a single and no more than one conductive beam; and

changing only one metallization mask to modify the circuit and the identification register.

15. The method of claim 14, wherein providing the identification register on the die including

the circuit comprises providing a bit-cell including a plurality of conductive bridge structures.

16. The method of claim 14, 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.

10



providing an identification register on a die including a circuit having a
plurality of netallization |ayers, the identification register having a
plurality conductive bridge structures, wherein each of the plurality of
bridge structures includes a first conductive stack connected to a second
conductive stack by a single and no nore than one conductive beam and
changing only one netallization mask to nodify the circuit and the
identification register. 15. The nethod of claim 14, wherein providing the
|dentlflcdﬁlonfﬁégm§?@ﬁuﬁmﬂﬁﬁé die including the circuit conprises

provi ding a blﬁm§§% éﬂ%ﬁ&mémﬁda plurality of conductive bridge structures.
16. The net hod alm 14 erein providing the identification register on
the die incl udmnglfomnéomt@r@gn grugivrgsevpeido hededid ithegniarpdtion atofagy stofctup t - cel | s,
each of t I ducti ve

bri dge st p ﬁ%@ﬁ es. DI%I %‘P“mﬁﬁs gﬁhgfglt% 3@4 %}gﬁ&gbl?ml@ Ml@“&l %Jh?gmgreg on a die;
and an i nfeondmativedmidge sjlrua@eess{/hemn wbommﬁuedtyt@btldw strogyires intlndesiadifrgr mat i on
storage stI -cel ne or nore
D1t col 1 5 VA gk Bl a8 bondRie Bpdhl iy SR EY Rl bt Sy el
each of thampkmwﬂkmny of brldge structures |ncludes a flrst conductive
stack connected to a second conductive stack by a single and no nore than
one conductive beam 18. The apparatus of claim 17, wherein the information
storage stl8uct Uthe appacdtusché slaion £7, @dhereimmhicein fornatonotbeage Bsictwe inclods.ond 8 - The

apparatus of claim,17 erein the logic conprises a processor. 11
PP more mlcrocode instructions. 9 dl P

19. The apparatus of claim 17, wherein the logic comprises a processor.
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