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of the Invention This invention relates to sem conductor ci rc;fwwmwmmﬂmm”e
particularly to circuits having multiple conductor |ayers. Ba

Summary of the Invention In the design and devel opnent of sem coneisgher
integrated circuit chips, it is often necessary to generate several
iterations until an ideal design is reached. At each iteration, perfornmance
characteristics are neasured and anal yzed, and adjustnents made to tune
performance as needed. In addition, desigh requirenments may change,
requiring further changes. These issues are particularly significant for
Application-Specific Integrated Crcuit (ASIC chips, which nust be

desi gned from st andar KOS EIEBLISSEONCORDUOT®R QIRTUStEIgM@pp! | cation. To
avoi d the substantial cost and tinme delay to regenerate the nultiple nasks
needed for the multiple layers of a chip upon each iteration, ASIC chip are

typically provided with extra cel | Eieldof thd lovdationf gates or ot her standard
functional citcuit el enzarrtlr%s. These, cells may i nclude, c | ex bl ocks or may
be sinple el GiSIBYRnHORTE ﬁ?éer\’lﬁ%‘ﬁjua@gi”@%“tf”é{}‘ii TP cUREE YRt hayingew

iteration, ﬁé@@é%&ﬂ%@h&&@@% may be made to the existing chip by
operational'ly ‘connecting” or disconnecting a spare cell as needed to the
existing main circuitry. Thig.enaRka8d SEShER of B¢ iISJeRooPt i ons to be tested
pronptly and w thout the substantial cost of a new nask work set. The
changes may Ihethrdeldgribgndideedlsiraent ofseheenmd (dtbrBte greteth niodvitgitips whisoftetmay be used
to sever existing netal traces, or to deposit a conductive "junper" to
connect exinseassagy torggesate sayeral itamatjonsaintisanddead designgs seaghsde it eash derationy spar e
cell, and/or to connpect the input or oudtczglg{ of such a cell d%o the primry
circuitry, PPRUSHHEPRFRESIE afmeaned Mt Zed fadaicticon, ™R 188 of spare

cells of ciry [ i i i 3 Lirent al
O o o LRTRALE, WPa 08, ARt Bl OB PERALL B0 FRRSEANEN 2
circuit el euBibs aHeSAdNeeXlePhSicAArly BBnifkbrk FRlA®pR@Sikn- P Sntegathdi t 1S
general ly necessary to change only one netal mask |ayer to connect the cell
i nto the prdirait YASIO) chipt, mhichTthuss pe tidsézna i seddad elemktts faygadhenemwgnoduct ur ed
wi t hout changi ng nost existing masks, and wi thout using the FIB techniques
that are i PpreRiCat©al for efficient and reliable manufacturing. Wile the
use of spare.cells of circujt elenents and FIB nodification.is effective
for devel opmdfevif HeHE bt Tt G e e e mesks Reeghd Fo
unsui t abl e . i aGr {4 i ; : g ny newer
tﬁe%u]ngpl]% ;A@ﬁggg%@t ¥u LR SieBREn FR1E %mﬁ%@%%@é&f&{?&d%tmﬁ

chi ps, particu I ncreasi ng nunbers ayers. This is
because a RrRiratellb/ARGRkIGH gaRB8r fhtand@gifiRibA SieRSTenlchis] TASCRSIN ML
beneath other netal |ayers. Wether one needs to sever the trace or to
connect a jinngelercomplag blockd ormeay Heesimpip elacttanicadlerbantsd OV sam desiph cwtsicsiasagi ng
overlaying circuitry that nust remai n undi sturbed. The present invention
over cones tped foriatngyiisrsionfexperimental ghanges mpy begngsipitelths GXiahng Ghirbyr at ed
circuit chiB havi ﬂ? a SL{bStI’?Ie W th severalll over(i%'awi g rrett al l.ayers. A

| oner met al’PPAYERY COngEiRE ORfISTEcL B S PEY & AR A% uop@ PP aPer Y s spaced
above the | I ol sTI B I ' ' ' : of circuit
el enent s, 5&%@ nﬂMngéenrab[cEP ggsg%{elg‘s’lggﬁ 8%13(%1%;6 Be{atgsé%dqlgélg ﬂ(l:)?%tdg’él%q?ﬁé and

el ectri cal lsihseanNNRestdHa how sk Aorkd RE Thé @Héh%es@da@ﬂﬁ@ﬂia&e biERGscaemeramel enent
includes first and second terminals in the lTower |ayer, and an el ongated
span el eneffIB) rechivdogypwhich ramy & nsefihe sepaexiting merd trixas, oa td depssit &nd
overlaying and electrically connected to the first termnal and a second
end over | ayPifycyed iWnregt toj corndcyexising d@sisd This mapde desddn sPPHRAMERIC.2 One of
the terminals may be connected to provi de power or a connection to the

i nput or output of the associated circuit elenent. The chip may then be
nodi fied by severing the span el enent, or by connecting the .span elenent to
other circuitry on the chip to disable or enable operation of the circuit

e AR




3 Brief Description of the Drawings Fig. 1 is a sinplified plan view of an
integrated circuit chip according to a preferred enbodi nent of the
invention. Fig. 2 is an enlarged view of a circuit elenment according to the
enbodi ment of Fig. 1. Fig. 3 is an enlarged view of a pair of access

el ements according to the enbodinent of Fig. 1. Fig. 4 is an sectional view
of an access elenent taken along line 4-4 of Fig. 3. Fig. 5 is an enlarged
view of a pair of access elenments according to the enbodiment of Fig. 1 in
nmodi fied conditions. Detailed Descriptiop of a Preferred Embodi ment Figure
1 shows an application specific integrated circuit (ASIC) chip 10 having a
plurality of_]| r I CUI r 4 ch .of i ch
typically hg%ﬁg&@t%ﬁ@g?g%@gﬁ&fﬁﬁgbﬁéﬁ%ﬁgﬁgﬁaﬂﬁﬁﬁ%g%gégﬁﬁgh g%w?%wﬁrgbide a
custom zed gRédng WRETHk@Reuid t hough a lim ted nunber of large cells are
illustrated for clarity, actual chips typically contain hundreds of

t housands of Iedddgipnvh¢ bseaf guracells of cieageknizeaisigalanisefl foaimplemditingchi p
circuitry includes several spare circuit elenments or extra cells 14. These
are sel ect eGXReHMEAFChARgss Prayar by REY madification dea protdypenbectise Sagededicirenic hi p

desi fi t h. t f duri d | t d t ot . .
Someof 't he* SRR areabedislng T B S E T PR PRt FRaEe

circuitry eLgueil SiethPmadNept c'??hé : G A kit NREGL

optionally d?ggonngcteﬁﬁf%F f&g%ﬁ%g égﬁﬁﬁlﬁﬁ ﬁg%@?hﬁgﬁghga%’@%nE@g%?e 2,
each spare cigduit May begdnufhetired WitHdat ¢Hangthg SlostGMistinddnaxkl, ah8 withbet weidg iy nor e
access elenents 20, with two being preferred in the illustrated case. In a
t ypi cal i nsFHhteehniquesthef are impradsicalokr éficiest and radigble nennfactiting. ncl udi ng a set
of interconnected gates, and having a logic input line 22, and an output
line 24. The Migetheangolsnessgelly qfsicuisslemens cﬁrfléalthﬁce%ogbée Fai¥e icess

el enents, a 111 be . di scussed .bel ow. The access el enent Q.have.

Fespect ve SEPRSR L SRERTRGR MERE st IES TP Ryt TR e i i Fingly o

which may capngtdeh® Ml Shudhd &Plinﬁﬂ)ynei“{er 8854, pabeuldly BokSHitBhi¥Ring

enbodi ments, the circuit block may include any circuitry or conponent that
is used on aumbend egnailégletsl Thisiit becaudeln 4 tAte BT d@e adge Assiete arBsisSs

provi ding a connection to any electrical node on the included circuitry.
The 4 ci r bascessiblgbendath othepmeid] lgyaral Whegercone ineaslaita seyer thaitraogmy to qpohestie any
el ectroni c conponent or c onents includipg active anal og el enents, or
passi ve corr%&ﬁgg%‘if ‘é’“.‘ce"liﬁglaég?: actical g H‘t’ 80 W&E‘&P‘ ﬁeﬁ‘a&b%% WEHHALE BEFutty tf‘aﬁput or
out put |ineg, m@&%mﬁﬁxﬁﬁgﬁkﬁionally or alternatively be connected to any of
power, grouna, clock, ‘control, signal or other lines that a circuit el enent
m ght enpl oy, Tifesdh iGIEnNONb ¥Erddened BRf 11thitakiBhs EMRIHoR G b beRfliddG,  OF _
nmodi fying circuit function. The illustrated cell 14 is a spare cell that is
typi cal | y dinggoatstieddceit clip baving haubseate evithiseveral seerbapiap nietadlagannadowens 26
term nate at the access el enents. However, the same arrangenent is al so
enpl oyed f omete] kexaiiis adgdcentdhn sibsiratd andea upperdayer is spased sboye thedewenjayst. Bhechi p,

that is, the.cj itry.that i I, [ | t ed initial

TR A M o I N A

circuit el egi%ﬁ'%s.ssoéigte&)w'ag(?elkaﬁgagl&%&kr%@tegfto Sfd ‘&{ercf}f:\h{ lenfOI0 EDG RCGESS
I'n a primary (n cell, ¥

el enents are us use on-spare e access elenent is

the sol e pagibmett @chled ArsBAfIGEEINA RN IR Glhd 18Wert18yet,RRd %@@EgEa@éd%gadi ne.
Figure 3 shows a detailed view of the access el enents 20. Each el enent has

an el ongat edemandutit npger $qyan Tieapandlerdéht bimat firptrend bda by @od ele@atallyonnect i on
bet ween spaced apart first and second termnals 32, 34. The lines 22, 24
from the ci¢anneateddp dheelist tamningl and o paserd e averlayg ang slseteieglyecoppaeied to the
termnals, and the cqnnectjons 26 ptia;all cgnnect to other circuit

bl ocks. Fl g eneEHEtle OB SEEF FesmaINm b spraened i MOYEs PRV T £ RSO s

el ements 20

over| ayi ng %)ltgtgﬁ:’xﬂ&tmr Bu&agt Aﬁlfe s B:Jtc%idﬁc uft Ql@ﬁ?x[e:ﬁt.at[ﬁe Hip E‘jag' bheft bR ¥ty Of

rnating*insulatin nmetal Tayers. Beginning at thé upper
surface 40 @heddianssantlealert, by doalQtifig Ble@panl diéntniol ofiger Cidietry didthe chipt al
layer M, insulating |ayer 12, netal %ayer M2, insulating layer 123, netal
| ayer M3, i toslidableiongnabieygeratiddof thetiaduitedopemt. M, with M4 bei ng t he upper nost
| ayer nost renote fromthe substrate. As shown, the netal |ayers are not
entirely metal, but may have limted patterned regions of netal, with the
adj acent portions of the layer filled with an insulating material to
provide flat, parallel layers. Simlarly, the insulating | ayers are not
entirely insulating, but may include conductive plugs or vias that provide
an electrical connection between adjacent netal |ayers.



5 As illustrated, the span elenents 30 are fornmed in the upper netal |ayer
M4, and the termnals 32, 34 of each access elenent 20 are forned in the

i medi ately lower netal |ayer M3, below the respective ends of each span.
In practical terns, the ends of the upper span may functiomy equally well as
termnals, as a connection to other circuitry of by a | ater-added conductor
trace may be nmade to the upper | ayer. An3zassoci ated conductive via provides
connection between the span ends and the termnals. Metal |ayer M is
unused in the standard access dREBBicriplibnistth@baindsn nmetal |ayer ML, a
ground line 42 overlays a p-island 44 in the substrate and is connected by
vias 46 in i ngpllaisiasgnpldied planGiew ¢f dotefriated chuitoohgr dcagrdingrio aprefdredd 52 and
a surrounding n-well 53 in the substrate and is simlarly connected by vial
54 in insul%%ﬂﬁ@n@é9EWePDTP“qhe Vdd and Ground |ines extend perpendicularly

to the illustg.atd.on nd are si.mple.shunts enpl.oyed in all stapdard cells
to provi de oo aneRged berR R Pyt Sl et Bdvd ey BPRE T
essential to fPes 3akERAFeEd GRRYIS paid of fbcblIRIHRRE hcdofhRE & thd EnBdAiRERIET Ve
enbodi nents not using the preferred neans of transmtiing power and ground

bet ween adjBEgent cells, the |lower |ayers and substrate may be provided with
any alternative functional circuitry to efficiently use the space in a
manner unr el dtigdt is an seetional iem dfian eecepsrderaent taken elpegiinet4-4 poFigi hist ance, the

| ower | ayers y.incluyde circuitry of the associated circuit elenent 16, so
that the accdd& ef F88‘§§‘€Wtqf alp%/‘&‘)%a&c?ﬁsﬁ empnis gesor %tot*ﬁ%era@@ae?% d

circuit el t. ONSer v ip area. The Gound and Vvdd |lines 42, 50 may
be consi de?@g'nlalggrg%(#@%dﬁﬁglﬂ?ﬁﬁhcti onal portions of the adjacent circuit

el ement. Typically, the uphgkiddBIariptdy ef 8 PAErRlEnMddiRia: used for
connections between cells, and the Tower netal Tayers M1 and M2 are used
for connect i diigurevl shows anedppBcatids sghidisrintegrated gineudt (ASIChipaddessigel ement s 20
may be nodified by Focused | on Beam (FIB) nethods or by other nmethods. In
the il ust relealy of giercapasicheiscul stomess\we edls 18ycagh pf which typically ks 2a gap 56
preventing current flow bet n the termnals. The other span i.s intact,
and a condutqrderdid Eﬁ’@tl%rbaﬁ %’E’ﬁaéﬁ' aﬂréﬁ%?g}t? BgVide aﬁ“ﬁ‘?@“‘i%‘gﬁﬂﬁcﬁﬁl'f romthe
span 30 to g i tEy. r A L i . j ons,
borh are |1 ieh bihiEL ARG CE 10 P M Rt R SRIE horklTEHETRRRRY °00 oy,
connect ed tQniafSiRRaldY 6f thbisardstor ¥ellsSRAR 6régumg§ﬁ@}e&@é betingdr@icipaeMetheshipy the
trace deposition, and primary cells are disabled by severing. In d ai ns:
1. An i nt egrimbieg imludesisdverzhspard dfdhit elompnts st exgra callsifdb sthesd &e {e36)ed tahave
plurality of netal layers (M3, M) overlaying the substrate; the netal

| ayers i nclfyegtiogs that mayebe degijed in thggvertdyf a@érmde@lalere@aﬁgw,aw@ arpdten Reeper

I i aced ab t I I s o Cl it i ncl.udi | lit f
citoui t ol GHBRE IRtk 8Ene: SYRED G bt oty e ik BBl St &
(20), each maﬁ'pﬁhﬁpy mchhqﬁ@&n&'tse@t, Eﬁcpcﬁhérymgyﬂé’lggétﬁ&lly connected, and

optionally disconnected for testing design changes.

As shown in Figure 2, each spare cell 14 includes a functional circuit block 16, and one
or more access elements 20, with two being preferred in the illustrated case. In a typical
instance, the circuit block 16 is a logic circuit including a set of interconnected gates, and
having a logic input line 22, and an output line 24. The input and output lines are connected
to respective access elements, as will be discussed below. The access elements 20 have
respective external connection lines 26 that extend from the cell 14, and which may connect
to other circuitry if desired. In alternative embodiments, the circuit block may include any
circuitry or component that is used on an integrated circuit, with one or more access

elements providing a connection to any electrical node on the included circuitry. The



to a selected one of the circuit elenents; each access elenment including a
termnal (32) in the |lower |ayer, an el ongated span el enent (30) mthe
upper layer having a first end overlaying and electrically connected to the
term nal and a second end overlaying providing a second term nal (34),
wherein the circuit elenment has a plurality of interface nodes (22, 24)

whi ch all nust be connected to other portions of the circuitry for
operation of the circuit elenent, and wherein at |east one of the nodes is
electrically isolated fromthe other portions of the circuitry and

connected tao, ' Of, 1t I L0t eqr at Lrcuit
chip accord?ﬁggggkg%g#ﬁs d@k@#@?%aﬁﬁgﬁég rﬁ@?@@u%%gy@?d%ﬂ%?%1 8§|t%r

el ement s, O%m?fménﬂemél@diﬂg BivE afaddl) elérferft BPEAELIE cdnthonbifls. CTKCHdbdss BLARRAT |
and the span elenent is severable so as to disconnect the circuit el enent
from t he ot heed habaicoralectadth iapiyt oc omtpetdines) bot mayuadditipnalB. orAftemativelyrtat ed
circuit chip according to claiml or claim2 wherein the circuit el enent
has an i nputcongsgted toany of pewern giounp glockegatrglpsignal erpthepfiaesthat atdirevipelemeny

o Tt SRS ) ich SR SR e SR R R T (1
el ement . function.

The illustrated cell 14 is a spare cell that is typically disconnected from other circuitry, so
that the connections 26 terminate at the access elements. However, the same arrangement is
also employed for circuit elements included in the primary circuitry of a chip, that is, the
circuitry that is operationally connected upon initial manufacturing. In this case, the
connections 26 are connected to other circuit elements to provide integration of the circuit.
When the access elements are thus used in a primary (non-spare) cell, the access element is
the sole path providing electrical connection to the associated line.

Figure 3 shows a detailed view of the access elements 20. Each element has an
elongated conductive span element 30 that provides electrical connection between spaced
apart first and second terminals 32, 34. The lines 22, 24 from the circuit element 16 are
connected to the respective first terminals, and the connections 26 optionally connect to
other circuit blocks.

Figure 4 shows a sectional view of the structure of the access elements 20. The chip 10
has a silicon substrate 36 with a plurality of overlaying alternating insulating and metal
layers. Beginning at the upper surface 40 of the substrate the layers are: insulating layer I01,
metal layer M1, insulating layer [12, metal layer M2, insulating layer 123, metal layer M3,
insulating layer 134, metal layer M4, with M4 being the uppermost layer most remote from
the substrate. As shown, the metal layers are not entirely metal, but may have limited
patterned regions of metal, with the adjacent portions of the layer filled with an insulating
material to provide flat, parallel layers. Similarly, the insulating layers are not entirely
insulating, but may include conductive plugs or vias that provide an electrical connection

between adjacent metal layers.



4. .An integrated circuit chip according to any one of clains 1 to 3

i ncluding an electrical connection (26) between the span and the circuitry
appl i ed above the upper layer. S. An integrated circuit chip according to
any one of clainms 1 to 4 wherein the chip includes an additional netal

| ayer (M) below the |ower |ayer and nore closely adjacent the substrate.

6. An integrated circuit chip according to any one of claims 1 to 5
including an insulative |ayer (134) between the upper and | ower netal

| ayers, and Nt I | at ] I fj V] 4 ends of

t he span. 7.%161%%}[%86&% $ aﬁ%ﬁ&% g%';éﬁraf%gg%(pﬁr*%g}igﬂAé%glclhegmlt?&z&fg? conposi ng
the steps:te@iiRalé s, NG ofleseH R&eE AN ENdrd B0 arc FEARIIRA tHe GmeBibleGUbNer(meka laytft) ON
the substrate, including: applying a plurality of netal |ayers including a
| ower | ayavi3,(HeBpattiy aspettive érels sfiérsh spane Iapeictinal wppse thel cageof thdWppesgpaced above
the lower layer; formng a plurality of circuit elements (16) on the

subst r at e;MHYNGOR ALY AveH|ag feaminalp, #Fa conpeedian oy othgs girguifrp o by adaieraddsd oci at ed
wi th and eleétgiialhé conne ted to a sele%%ed ane, of tﬂf circuLB el ement s,
and each £QRBHEIOT HACS AR DG TR AT PPTI BT oA 2RRRBRACIIPTHVE 412 RF999e534) m t he
| ower | ayec'bnné%ﬂorﬁké?@%QﬁQspﬁﬁ’@ﬁhs_%h@P}%%m{iéﬁg. MQtaltlQ)eer W@%m&s@&' ﬁ‘lrthg'av' ng a

first end overlaying and electrically connected to the first termnal and a

second enditapu@d heyshsdertend ilRkeAEd. 116 Mdtal 14/0NMEC4 @Ouididelie cvetpd ptisland nal , and
operating the circuit ( 10), analyzing the operation, and reworking the
chip by seMeanthegubstraieaad is conecctzfl by lvaas $p aminghletimgexsr [(B0)A Vdd Bee . A net hod

of manufacturing an integrated circuit (1%2 conpri sing the steps: providing

a subst r at@CHYED NG § sarundingingwelh 35 infbe subfirai¢rnddg HEtlrR e,
1o U NG coBRRIN b0 918 sPInthRlidok 18y IR %@%gﬁf%&%@g%& wfig | Over | ayer

(MB) adj acen rate an upper ace a%ove t he | ower

llayer; forgaifgdiculiyb@he iil¥st@fior lah& WelsinShl€ MRALsnplfbd Al feasdRsid@t e; and
formng a plurality of access elenments (20), each associated with and

el ect ri calpryvidrosoRaingdtibotodins@lyerljeent@sids. (fhetdte Adtleddhtial & MBvttes, and each
access elenment including first and second term nal (32, 34) in the |ower
| ayer, an ctmeniya0anithspaperddyersent (30) in the upper layer having a first end

overlayin nd el ectrical.ly connected to the firs "
yrng ?n alternative embocllmgnts not using the preferred means o}transmlttmg power and

ground between adjacent cells, the lower layers and substrate may be provided with any
alternative functional circuitry to efficiently use the space in a manner unrelated to the
function of the access element. For instance, the lower layers may include circuitry of the
associated circuit element 16, so that the access element essentially partially overlays the
associated circuit element to conserve chip area. The Ground and Vdd lines 42, 50 may be
considered as extending functional portions of the adjacent circuit element. Typically, the
upper metal layers M3 and M4 are used for connections between cells, and the lower metal
layers M1 and M2 are used for connections within cells.

As shown in Figure 5, the access elements 20 may be modified by Focused Ion Beam
(FIB) methods or by other methods. In the illustration, one span has been severed by a FIB
to provide a gap 56 preventing current flow between the terminals. The other span is intact,
and a conductive trace 60 has been deposited by a FIB, extending from the span 30 to
circuitry elsewhere on the chip. In typical implementations, both are likely to receive the
same treatment, either both severed, or both connected to respective circuitry. Spare unused

cells are connected by the trace deposition, and primary cells are disabled by severing. In



term.nal and a second end overlaying and electrically connected to the
second term nal operating the circuit, analyzing the operation, and
reworking the chip by connecting at | east one of the span elenents to
another of the circuit elenments( 12).
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the metal layers including a lower layer (M3) adjacent the substrate and an upper
layer (M4) spaced above the lower layer;

circuitry including a plurality of circuit elements (16) on the substrate;

a plurality of access elements (20), each associated with and electrically connected
to a selected one of the circuit elements;

each access element including a terminal (32) in the lower layer, an elongated span
element (30) 1n the upper layer having a first end overlaying and electrically connected
to the terminal and a second end overlaying providing a second termnal (34),

wherein the circuit element has a plurality of interface nodes (22, 24) which all must
be connected to other portions of the circuitry for operation of the circuit element, and
wherein at least one of the nodes is electrically 1solated from the other portions of the

circuitry and connected to one terminal of the access element.

2. An ntegrated circuit chip according to claim 1 wherein, for at least one of the circuit
elements, one of the terminals (34) is connected to the circuit element, and the span
element is severable so as to disconnect the circuit element from the other terminal and

any connected circuitry.

3. An integrated circuit chip according to claim 1 or claim 2 wherein the circuit element
has an input node (22) and an output node (24), and wherein the access element is
connected to at least one of the input and output nodes, and the span element is

severable so as to functionally disconnect the circuit element.
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4.  An integrated circuit chip according to any one of claims 1 to 3 including an electrical

connection (26) between the span and the circuitry applied above the upper layer.

5.  Anintegrated circuit chip according to any one of claims 1 to 4 wherein the chip
includes an additional metal layer (MI) below the lower layer and more closely adjacent

the substrate.

6.  An integrated circuit chip according to any one of claims 1 to 5 including an insulative
layer (134) between the upper and lower metal layers, and wherein the msulative layer

defines vias (40) at the ends of the span.

7. A method of manufacturing an integrated circuit (10) comprising the steps:

providing a substrate (36);

generating a circuit (12, 14) on the substrate, including:

applying a plurality of metal layers including a lower layer (M3)adjacent the
substrate and an upper layer (M4) spaced above the lower layer;

forming a plurality of circuit elements (16) on the substrate; and

forming a plurality of access elements (20), each associated with and electrically
connected to a selected one of the circuit elements, and each access element including
first and second terminals (32, 34) in the lower layer, an elongated span element (30) in
the upper layer having a first end overlaying and electrically connected to the first
terminal and a second end overlaying and electrically connected to the second terminal,and
operating the circuit (10), analyzing the operation, and reworking the chip by severing at

least one of the span elements (30).
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forming a plurality of access elements (20), each associated with and electrically
connected to a selected one of the circuit elements, and each access element including
first and second terminals (32, 34) in the lower layer, an elongated span element (30) in
the upper layer having a first end overlaying and electrically connected to the first
terminal and a second end overlaying and electrically connected to the second terminal,and
operating the circuit, analyzing the operation, and reworking the chip by

connecting at least one of the span elements to another of the circuit elements(12).



