;e3et qD: 64TOX& 13 AUG 1999 | NTEGRATED CI RCUI T CHI P W RI NG STRUCTURE W TH
CROSSOVER CAPABI LI TY AND METHOD OF MANUFACTURI NG THE SAME TECHNI CAL FI ELD
This invention generally relates to the manufacturing of integrated ci rcuit
chi p wWiring structures, especially dynam c random accq[sjé

chi ps, and nore specifically relates to a nmethod of pr m e Chl ps
W thout the use of vias t. between sone |layers, while still providing
cross-over and contact capabilities. BACK ND OF THE | NVENTI ON | nt egr at ed
circuit (1C) chips, for exanple dynam c random access nenory (DRAM and

static random acces s Ca( %ﬁ%mr&gﬂi rvﬁn‘iikéf ﬁ;g,rur&sk‘,;#gnpe_ and

capacitance limts |n array wiring an e sense lifier/decode

and support ci Vi tor_is custom zed for
| ow capaci tanc(‘ré2 %58%&%%‘?‘@ Eﬂfﬁ&%é‘?@g@ Mﬁ#?W%ﬂ}ﬁ@m
capacitance (C) is less than or equal to (s) 0.15 fenptofarads per mcron
(ff/fucm in bitline-to-bitline wiring at the expense of resistance (R,

which is | &8Snddan, g ggual to 1 ohm per square (err). On the other hand,
in the supports and ecode circuits (the logic circuits), the resi stance is
optlmzed(Rs 07 err whi |l e C%Pﬂmtafeislescr-uc G <0.25
ff/un. U¢p¥§ Blon gener Y relates to the manu actu irg of

integrated circuit chip wiring structures, especially dynamic
random access memory (DRAM) chips, aﬁd more sgpecifically relates
to a method of producing thesé chips without the use of vias
between some layers, while still providing cross-over and contact

capabilities.

BACKGROUND OF THE INVENTION

Integrated circuit (IC) chips, for example dynamic random
access memory (DRAM) and static random access memory (SRAM),
require different resistance and capacitance limits in the cell
array wiring and the sense amplifier/decode and support circuits.
In the array wiring, the conductor is customized for low
capacitance. For example, in a typical 4 Megabit (M) DRAM the
capacitance (C) is less than or equal to (<) 0.15 femptofarads
per micron (ff/um) in bitline-to-bitline wiring at the expense of
resistance (R), which is less than or equal to 1 ohm per square
(Q/00). oOn the other hand, in the supports and decode circuits
(the logic circuits), the resistance is optimized (R < 0.07

Q/0), while capacitance is less crucial (C < 0.25 ff/um)
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2-1n order to achieve these resistance and capacitance lints, the pitch,
which is defined as the width of the line plus the space between the |ines,
of the wiring structure nust be carefully controlled. In order for the

wiring to be suitable for the array requirenents (capgojt
resi stance), the pitch nust be as near as possible to1aéﬁgﬁl1s§sa
phot ol i t hographi cal |l y achi evabl e size (m ninum pitch). Although sone

mninmumpitch wiring i s needed in the supports, for the nost part the logic
circuitry has a pitch about two tines the mninumpitch in order to carry

the signals with dhe.r egubshieve OWedsd §RlsSLARNCE VAT QS YRYSOf1 G{1&aL1 ng
the necessary |ine w dths have been suggested. See Cronin, J. and C

Kaant a, "O#e gkineds @ontholikedeThhek andhEhivhdth refs the Obre Dermsagne Level "
, | BM TECHNI CAL DI SCLOSURE BULLETIN (TDB) No. 7, at 393-94 (Dec. 1990) ;
Croni n, JopRce '‘bsmess tdeMhkeeThi of TRKERT Lstratweehimmst 18t ngl e Level of

Da Wri Usi i | e_ Phot prmask”, |IBM TDB No. 7 at 387 (Dec.
1933)3?erc]f%?ﬁ‘?r#‘&q-ya|cl.°?1%r%bfﬁﬁgm ?\fét%ﬁdoelfi %8r st dtiies F8rb‘ﬁ/e§r‘b‘rt§iakﬂ(ter FPrand
S t G T : : i , 70Q- N oni n et
S PPO bt renf oty B EEReNOL (Shaditante ol reblebhnblly SRbmindt o on

(Sic) UsimgstSibeglas Mehal abepossibn,td BMe TR Mist 3BotbDitHegrathikdd 143
(May 1980 ; and Anonynous, Process to Make Thick and Narrow Conductive
Li nes, | BMIRESEAREHshESClOSURRIM Npitd)3 ( Mayhdgg0rome minimum pitch

wiring is needed in the supports, for the most part the logic
circuitry has a pitch about two times the minimum pitch in order
to carry the signals with the requisite lower resistance.
Various ways of creating the necessary line widths have been

suggested. See Cronin, J. and C. Kaanta, "Thickness Controlled
Thick and Thin Lines in One Damascene Level", IBM TECHNICAL

DISCLOSURE BULLETIN (TDB) No. 7, at 393-94 (Dec. 1990); Cronin,

John, "Method to Make Thin and Thick Lines Within a Single Level
of Damascene Wiring Using a Single Photomask", IBM TDB No. 7 at
387 (Dec. 1990); Cronin et al., "Optimum Metal Line Structures
for Memory Array and Support Circuits”, IBM TDB Vol. 30, No. 12,
at 170-71 (May 1988); Cronin et al., Method for Obtaining Low
Resistance and Low Capacitance Metalization (Sic) Using Single
Metal Deposition, IBM TDB Vol. 30, No. 12, at 142-43 (May 198%);
and Anonymous, Process to Make Thick and Narrow Conductive Lines,

IBM RESEARCH DISCLOSURE, No. 313 (May 1990).



18 AUG 1999 - As shown in FIG 1, the necessary line widths were initially

cconstructed by depositing and defining a first netal |ayer ML that was

“thin, covering the first netal |ayer ML by depositing a | ayer of an

——

insulating material |, foll owed by depositing.and definin S d .net al

| ayer M2 that. was thick. Contacts between the first aﬁstziﬁBd al |ayers
ML, M2 were forned by etching a tapered via V through the insulator | and

t hen depositing the second netal |ayer M2 over the insulator |. Thus,
contagt was nade between the first g{d second | ayer ML, M through the
tapered via V. It was then found th a planarized | ayer of insulative
material was pesH®kal el B Id npr pveke phetessahpgl fphi eidekssveremgeitially
definition (the planar surface mnimzed depth of field problens). FIG 2
i1 ustr aloes tirthertsnl Wy cepdet eing aahdrdef hetnd dafbrstinehylMiawgy M1
deposited and defined. The insulator | was next deposited over the entire
surf ace tivat ptandrhiized. cdreming whe ef i vehemebyl et@Viehgha D¥r ePERP1FLRIV2
through the insulator layer |, depositing a_stud v% neéal M3 therein, and
pl anari Ziayen [ an fasulaping ceakar it af - | B9etove ia’E}f) fBORAE L PHe A Fppl i ed
and. patterned so that connectjon between first and s MR

econd ,netal M .,
was radeefirsingh a Reeend Vel lages Mant pat Fres %l?l?grt hgf’n%ﬁﬁ}:gverrent s
Los T b et N ot . | b
Conbi ni RS HHRETSIRE v 5 Tt R RORR T EEA Db FBES T ay e RBEC) §ERES BN,
AUG 1999 4 net hod, the first t | hi i nand
epos ¢ &F oM TREEH | Tkal B bprpEyE ché ihlinttiorat 4 EREnCe

pl anari zed. The. secgn I 1S i b N i-n i E kBgulat orplu s,
ere de %Rﬁf%ilQQé%%%é%E d ﬁg?éé % eW bNgvhinefel MnbigatBsulrat ornus

and s 1as S were defined as holes H Netal

"Was deF’Oc%g{ce%é %%é'&a&é‘eﬂééﬁésheﬁhl andghohes bkasdat hayeet &, ware then

pl anari ze Ining the trenches T first and then the studs S, before

met al | i ziyigy, e 1006 apéabadepasition filled both the trenches T and hol es
H t hereby saving costs. This approach to wiring is known as the "damascene
approach".

Tt was then found that a planarized layer of insulative
material was desirable for improved photolithographic resist
image definition (the planar surface minimized depth of field
problems). FIG. 2 illustrates the solution wherein a first metal
layer (thin)bﬂl&as deposited and defined. The insulator I was
next deposited over the entire surface and planarized. Studs S
were formed by etching a vertical via V through the insulator
layer I, depositing a stud via metal M3 therein, and planarizing
the surface. The second metal layer (thick) M2 was then applied
and patterned so that connection between first and second metal

M1, M2 was made through the stud via S.

As shown in FIG. 3, further improvements to minimize cost by
eliminating processing steps and materials were made by combining

the stud via metal with the second metal layer M2. 1In this



The "damascene" approach to wiring is well known in the industry. It
‘conprises depositing an insulator over the sem conductor device structures,
e. . M1. Next, the insulator is planarized by a chem cal - mechani cal
polish (CWP) process. Aresist material is applied, E mg mgn ener gy
source, and devel oped, |eaving openings in certainr 3[) > e openi ngs
define wiring channel regions/trenches.4 The insul ator exposed in the resist

openings is subjected to a reactive ion et CM RIE) to remove the exposed
areas of metad, Hhediirst matal Jaypmithinh 1 way dafingd aed ilenosited follewed byrauénkuldtenvi ng

the pl an i L ) r.trenches  cut .ionto, it,. A.conformal
met al i sﬁggfppi%@ll o‘\%sr %ﬁ?@%ﬂ%l@aﬁﬁf %’cg,ﬁe %ofqopfl Hbet%{ﬁyelr ML MEFRs daes Hy
cover i ngthelihsdliter § nerd défited s teaces T ditesti@viab Sivwert QERNEDasN61& H. MethUC
1999 pl anar, zati process. The nmetal .is only left 1n the

8n, ? ., a Cw _ _

t r enches Vof SERRSHg U hg‘eéﬁé‘ﬁb@@.ﬂﬁé&leﬁd{ and the metabvas ¢heni plaarierd.r Byl ayer s
whi ch nugbfifae SREUYRRERE! TTYaAeT] c i I p. L0 the process
requires arllo'g_%ler af\diﬁg]rll%ext ﬁlgfg}pl&letﬂ r} E}ﬂe Ptﬁggrj?ésﬂgg&gh%é%@%er{gi F%eoangfm?tﬁ' |l ure
of the fiepasitipnoliliest botiadhk trermhes Tyanddmids Fitherelsssavingsioss. rEAsbp@Sadtiid her
handl i ng ?fi the chips.whigh increases . gycle tinme. By reducing the nunber of
steps and g EKpOWnES the SGCBQARRTPEN i n handl i ng and del ays, which al so
tends to incrgasedihascené! hh6 vahth i f cts

i ntroduced t hrough handl i nég#pg?ar? Adrang s Q@?e 90 i Blenftty’ g@%’“@ﬁ‘f&&

el i m nat AeRPsBngpam destiatera pyerbihe ssemidamducior devibe stmatoresy elgl dl.deVayts thehi ch

are creat .chi e .nr,ocessed wi th al extra steps in the
_producti @Egﬂa}lggggpff‘ﬁgn%po e%giiqer%e@ﬁg?c}@{“g?li %Qﬁhiséz(%%ﬁ;)tpﬁ%’eﬁsat‘grrF%ftsm%E@ in
t-he prodiscapmiedplexpdred cbi @ eaergy Vidipeed @RE NiEvEISp&) 18X}ifH lopBhinkd 7% &hamsed
fromone processing step to_the next. By reducing the hunber of steps,

t hese del%@jANSaidesconrames dafingwiring chganal segiens/tranghesr dchedhnwdator expesel in
vari abi | § ) ik [ Lek: S ' 0 ' 1o the
ranuf act aes iSRS FNBEE [PRERA 0 ke I (UR) KRG Hhostarbaior
resul ts insuletest Thavemaginirigoesistiaetarislds dfentraovel] kaeihgthé plahad ingQstos waihd

because gf the reduced handling costs. Ipn the manufacture of dynam c random
access ng 95 (Orlifﬁs&ﬁ%scﬁ‘?tp@%o rk}o aQOHf%’ﬁlaP I'T@,tﬁd%s"i’gl‘ Y5t Jhji eptlignsurtace,

essent i afilling all the trenches and covering all the insulator surfaces. The metal is removed by a



13 AUG 1999 6 One way of reducing cost is to elimnate as many process
steps as possible. One possibility is to elimnate a separate, trapped via
| evel between the first metal and the second nmetal, if possible. Typically
the first netal is a thin layer while the second nmetal is thick. Since the
thin netal is required only in the DRAM array for | oy capacitance and 't he
.thick netal is required in the supports for |ow resi gtﬁr)gﬂsoi g:oul dlimt
the design rules so that a cross-over between the thin and thick lines is
not required and therefore a via connection between the thick and thin
| ayers is i .EkQMev rembt Shoul d be_noted that a via |eve
bet ween t\ﬁggéma%?%ﬁ{%'el s Zal'l %mgM%heg]’Eovc\éasrgéveT}ée 6 %Crod8 83LH HHerin and -
connect Whh8 erenchds, dRfrimiad Atrihe M@9s10ver, but not connect if there
is no via at the crossover. FIGS. 4 and 5 show two variations of an
approach called the "nulti-damascene" approach, that create thick and thin
wiring levels without both a separate, trapped via |evel and cross-over
capabi lity. THERHE Vigs leKehnrediines FrES: lavend Shichemtsts Hein |ines
ML by the thod i.n a thin jnsulator Ithin. followed i mediately
by a SECO?\%? %ﬁ.ﬁ%ﬁ”ﬁg@weﬁn :E"i‘tﬂT @éidilﬁéﬁﬁ‘%& ditePt FPckhpyP¥PResFamascene
net hod. Vh&gme: Ade drfd ngst Qi i ; Cr t_the intersection,’
they electrically cortlzﬁlg?t g%:w%&é\?iléa E’mﬂt%i%ékl\l/%}usé\%ol(r}lﬁ%%??e%ste%e ﬁleltkﬁ@@‘rﬁ'1 e thin
| i ne and @fmfaﬂﬁuﬁeIdfneheisihﬁitpﬁhﬂuctsing&aigﬂaiaumg,ogggh\g ing
connection is not needed in the DRAM design case. By renoving the 13 AUG
1999 i nt e?RENINRFUIFSS uskhendhandlisgneécthorhipeevhicostndeaseduecedle
However, e e times in_nore conplex, logic intensive DRAMs (high

(density s%ﬁ%%ro%{nﬁﬁguﬁﬁﬂﬂffgid“Wﬁﬁ%gogFﬁﬁﬁﬁgﬁﬁ@nlébﬁﬁsaﬁﬁﬁﬁ@ éf éross- over
I S necess@dtucthldat ihs ro.d4 nnact .0 S se .two |l evel s of

~ damascene, a first Féggﬁ&gn éggtgﬁﬁégﬁéGQP#hT%ééé #%@% gxhﬁgcfﬁgﬁﬁated
from eachtlo hdrelidy ofin théetegd npdansel aliéxe mRLeEbRdr W& second | evel
crosses over a first level, no electrical connection is nmade because the
| evel s ar'@i5esicate§hrpagh ctanilsmiger By additioner yealdigis rsilaated. byhen
electricthcgﬁnecti nis E%%yired bet ween the first and second level, a

S iRFAIES KREIRHhFelASER atorthe weentrpdtedct i on

conductive via s defPhed
wher e el ediahvealyhgennget i i Thi i t he desi gner total
Wiring flexigﬁlity and %s?gﬁiﬁsﬂégggg,gﬁgﬁgu'Es?f%b%%?% %ﬁ?dgﬁékgrevious
i nst ance,severali eRtevesyeds N Ghes poOvelcORGUNSnel heres igr R8st hical
connectioqi O her ways of obtaining thick and thin |ines were eXplored
i ncl udi ng’"AERGPELEELFRPE H & MaseEdahavisedhant ke koratthcthiion bEnekei n
di fferent as, . nf i S0 they were decoupled fromeach other. The
| i nes wefggégtﬁgg X%ggfg. %ﬁ%&?gaSHpéf%e%ﬁ 4%h lggn%}iﬂ%ﬁ?efr8§ SRBwWn in | BM
TDB Vol . f3®ceMeind2sbp 142-43 (MY . 1983) i HST O valhRys pethods, as a
thick portion andéa tH?n portion in 3§$#§%£S%H%Igﬁ%gﬁﬁgggdfggﬁgggﬁ’above.
Typi cal | yFhewkefedayst fice | 1aiesredeneadt here)repast a0l a-thet weaicithgm On the

( 13 AU G 1999 ot her hand, whenever connections were needed, the vias were
used wi t RYCPE§er2btaRhlitisul dbeve Haterdsals bot wed! tdesufiwoimetabt i zat i on
pl anes. : bge s . th t hods descri.bed of creating the thick |ines
in one aé%gggﬁ '?ﬁiﬁﬁ i?ﬁﬁgﬁagggrﬁrffé&%ﬁflﬁpgé9%it?ﬁﬁ:IQEPYa&oﬁgu%%ea.Iot of
‘real estiatervenihfieieduthiy hag@105 Mool BobiAld QWG QRS QVer pnligss an
|nterven|ng insulative layer is used, in which case the vias were
necessar yedrhRed emakésizl aared ahdr bacatgelofut ke i medMtieah hbha1 se§0nskd £vel s
normal ly insulated fromthe first |level at cross-overs, but a via would not
be required when the el ectrical connection of the thin and thick |ines was
desirabl e. Thi L fle.c occurs in DRAM.and SRAM circuits, where two
Wiring Ievelskgrgﬁ%gg%g§k¥%$§glggt? B QBT YR CHiTSiSFe PAFPBYS, i.e., |ow
capaci t ancerAmiy ap i BbrMalinAdgange | eskSt ANGE. (thi ¢k) support. W ring.
These thick and thi%%{evels aregdefrﬁgﬁtgyéfﬂé danég%gnggtgéﬁggﬁﬁ%¥'VMen
sonme insul ated cross-over of thin and thick lines is needed, particularly
in those regions between arrays and for running thick power buses in the
array, it would be nost effective to do so without the need for an entire
| evel of via wiring (insulator/msk/vialconductor). Fortunately, these
i nsul ative cross-over regions do not require the | ayout considerations
(density) that adding a via would allow for. Therefore, a nethod for wiring
thin and thick wires with sonme | ow density (large | ayout area) cross-over
capability is needed.



13 AUG 1999 SUMVARY OF THE | NVENTI ON According to a first aspect of the
present invention there is provided a wiring structure conprising: a first
wre ina first netallization |ayer; a second wire in a second

netal lization |layer; and a connection stud in a contact |ayer, wherein the
first and second netallization layers are in direct ctqh?ﬁﬂswqgggeach ot her
and wherein the first wwre is in electrical connectio th onnection
stud. According to a second aspect of the present invention there is

provi ded A nmethod for manufacturing a wiring structure conprising the steps

of : provi dnegway SE¥PSEEALS; itLn L Qi first nmetal]ization
| ayer; and degogi ting anﬁngg?ig%i%n%lsag%Z{Egﬁgﬁ%%ga%]sﬁi“gaa i BA°Fa§8r 2urhR@d y

agai nst tpesbibde. medrad Ijczatibanikayes  cand iwhesed m tacapbact L ayes
includes at | east_one connection stud having a first end and a second end,
wher ei n t Néaf {e¥el atyqdny ghieofiikrayenetigiclhudesha deacsid weeelhaving first
and secongol g?% spaced .t heref rgm bg an insulative material, wherein the
first | egPOF FReSti roPifialdyi Shentiracmetadl 18 ohitddm wRYRTt Weite rihe end of

t he connegth eco f first wwre is in electrical
contact wt hgﬁ?l?és{g%lgnq% tgﬁgcgf tﬁgmlf:%%r%%ctt%gﬁ GO PACERATRY A ithird

aspect of theeDpmesEfitay BRNLbANCAPSE R drvePbAY | @R (3 &l ﬁ&&éigﬁé. appar at us
conprising an integrated circuit chip, wherein the integrated circuit chip

i ncl udes ¥edni¥erd ist et gupphaysnfor dldw rebisared,nonef boald MEimmid iat | on
| ayer; a aecond wire in a second netallization |layer; and a connection stud
in a cont 88P9RyBH eI EPALt AeCTPFHTIOVRRd PR BRI shihzand orhickyers are

in contaciimégl"&seq.&jl %E{S& ggd M\@erei nthe first wire is in electrical

S : a therefo

(ponnectlon e L e ud? Yé a via connection between the
thick and thin layers is not required. However, it should be
noted that a via level between two wiring levels allows the two
levels to cross each other, and connect when a via is defined at

i
the cross-over, but not connect if there is no via at the cross-

over.

FIGS. 4 and 5 show two varidtions of an approach called the
"multi-damascene" approach, that create thick and thin wiring
levels without both a separate, trapped via level and cross-over
capability. The method, as shown in the FIGS. 4 and 5, creates
thin lines M1l by the damascene method in a thin insulator Iy,
followed immediately by a second, thick line M2 in a thick
insulator I.ne by the damascene method. Where the thin and thick
lines M1, M2 cross, at the intersection, they electrically
connect C. A via which is normally used between the thin line
and the thick line, is left out, since crossing over without

connection is not needed in the DRAM design case. By removing the



According to a fourth aspect of the present invention there is provided a
W ring structure conprising: a first netallization layer; a first netal |eg
and a second netal leg and an insulative material in the first
netallization |ayer, the first and second netal |egs being spaced from each
other by the insulative material and having no direct contact; 13 AUG
1993 9a a second netal lization |layer in direct contaC%HmﬁﬂﬁGtﬂ@??irst
metal | ization layer; a contact |ayer adj’acent to the fiIrst netallization

| ayer; and Enbodi ments of the present invention provide a novel integrated

circuit (I ORI NaR cture and the nmethod for producing it. The
preferred %tc F%%i ilﬁguZ%lr;%]ét%r%e‘flsa FRPBeOUY me¥Eih SoHanerradvaedthe

thick or |oywdwrst Stcpaee RLane; ; o] t in.or_low.ca i.tance
pl ane by mani pul ating the deg%lg?;iélol]‘q{ ?‘%Zei %ﬁ&lcegﬁnggéggt}%%?nﬁlgegﬁ’w

devi ce | ayOuiglonienise tgubgheii@nombis BRAMSTant a8 dew bRaMHE ARSPGALed mask
al i gnnent probl ens, processing steps and associ ated costs, is obviated by
this new r¥tHBY Of &5PE§TAYEX hes \wacieggsryayers to the substrate surface.
The preferred method consists of using an al ready existing underpass and
designing .the netal |evels. This process is perfornmed sinultaneously with

the contact |aygiemegal i rin assivati terial is
t hen appli ed, V\hia(t:: h nays%agnc'::%dgkm%%%{: ﬁ?{lle Ut gy? g%lnéé)alfsfey R ﬁﬂg‘ﬁgﬁﬁy‘éf ,

Wi th sone demascenegonaetirsmns) seiln@ndndesdorsi MBLE1 OVerlaR Wil R15Ng e
metal | i zed areas of the contact netal. The contact netal connections woul d
be utilizédsiHekedefren oaxdyathairt hyuan corteaveniing hirsulkitod aateppel. | ayer

was desi r%e The thi r(g Jra%/eér, typically of the opposite thickness of the
(main Iayer, %% RERBPpt T, TLEEELnCWET chd 1&BENLRVe ] tiee edestridadr eas.

The thirdd s i nd a ssover areas for the main |ayer
shoul d t herﬁgeggrgr%rg% gﬁic%%g)%ﬁggglevg ?%eq'éeragagr%flrﬁ@aﬁﬁdn frapetathsul ati ng

the first dtaer bir ohe t et dRicnd nbay 8Eu1 Jths- .t hhﬁ@n'éﬁYé‘Jtﬁ%%lcEBﬁﬁgé(@{ i he
contact |ayer w thout "contact". 13 AUG 1999 10 Numerous ot her advant ages

and f eat urds refuired pretyaean itheefiiron aid Isebesdnievedadial yoappatené F10m t he
fol |l ow ng .det.ai.l ed. descr.i -gt,i on of the invention, the drawi ngs, and the

appended cralms - BR £F CREPTVERIBE s Lpkaw Noedhen inseraeani prysvhere

electrical conneétion is to be made. This gives the designer
total wiring flexibility and is, therefore, more desirable than
the previous instance, in which every time crossover occurs,

there is electrical connection.

Other ways of obtaining thick and thin lines were explored
including, manufacturing the chip to have the thick and thin
lines in different areas of the chip, so they were decoupled from
each other. The lines were either manufactured as part of the
same plane, as shown in IBM TDB Vol. 30, No. 12 at 142-43 (May
1988) or, using various methods, as a thick portion and a thin
portion in different planes, as discussed above. Typically,

wherever the lines were there was no via between them. On the



FFG 1 is a prior art schematic of tapered via; FIG 2 is: a prior art
schematic of a stud via; FIG 3 is a prior art schematic of a dual
damascene via; FIG 4 is a prior art schematic of a "multi-damscene"
approach showi ng an area where connection is nade; FIG 5 is a prior art
schematic of the "multi-damascene"” approach show ng gn_a j ut
contact; FIG 6 is a schematic of a cross-over in a &BiAﬁfﬁmure
enbodyi ng the present invention from the top; and FIGS. 7-16 are
cross-sectional schematics taken across line A-A" of F1G 6 depicting in a
st ep- wi sethashfm,a wikhRedr0ko G uf.agturing the cross-over
inthe wiring structure enbody?rrl]%% he p&gg‘gnﬂéﬁér%\%‘ntt?lgn%}lijT‘ﬁ{%[}lse

DESCRI PTVRh GF IEE rPREFERRERS EMBORIVINT e VWi | endthicsni RUENEL,QN 1S suscepti bl e
to enbodinent_in many different forns, there is shown in the draw ngs and
will be BRERMHiFAFion gdanrp; s praf der ederniidni methods fasciiventéon. |t (
shoul d bg]aéj grstood ho%ua%er, that the present disclosure is to be

consi der ed- ag &h exenprTi CARTDIHPYENBTRF i3RT pihéd dinedidnimvention and is
not i nt eqdeck i IR aey Lpvent, h odinent . illustrated. f A
wiring struct u?lé: f(sge%f E?ﬁféé% gan )6%,&%?%5% %@é’%l i A2 1 2°BTRESM IR tTRE i r st
wire 12 chimisurfiaveseeond) Wis endid d10601 Bboddl eROuh e Bl &, Cﬂ{wﬁe‘%ﬁn first
l eg 12A,, a connection stud 16. Athird wire present invention is sho in a
second witEHatiye1dages saowedn loaghivkstagh thet voas anerd hescessary.

= There exists a need for a structure in which the second
level is normally insulated from the first level at cross-overs,
but a via would not be required when the electrical connection of
the thin and thick lines was desirable. This specific case
occurs in DRAM and SRAM circuits, where two wiring levels are
needed for electrical design considerations, i.e., low
capacitance (thin) array wiring and low resistance (thick)
support wiring. These thick and thin levels are defined by the
damascene technique. When some insulated cross-over of thin and
thick lines is needed, particularly in those regions between
arrays and for running thick power buses in the array, it would
be most effective to do so without the need for an entire level
of via wiring (insulator/mask/via/conductor) . Fortunately, these
insulative cross-over regions do not require the layout
considerations (density) that adding a via would allow for.
Therefore, a method for wiring thin and thick wires with some low

density (large layout area) cross-over capability is needed.



s [ [ [ lel to the
-south direction. The first second leg 12B, and a 18 runs parall¢
"second wire 14 but, in this case, connection between the first wire 12 and
the third wire 18 is nade, as indicated by the "X" Referring now to FIGS.

7-16, there is shown a stepw se series of cross-sectional schematics

A L . hown
depicting a preferred nmethod of arriving at the final tqu 919 S
ionI G g Egch 13 AUG 1999 12 view i% taken across ﬁlaeA/l-J{i OSEFl G 6

[ lon. FIG_ 7 shows the first step of the
g§ o\é?re!sgiugn?t ?\%e?ngfu g{ ?Sggbh’g&*%YQFZEHFSI%VENM@M on top o:‘ whi ch at I ayglr
[ [ i ' ' ' The first, insulative, materi
of a 11rSt | ke R ot BB st sl e et
i nsul at i Agudvureseeirisigi ng material s may al so be used. The first insulative

. : . : eal
t al 22 eapplied in a | nunber of different ways su'(':h as chem ca

\r/rgpgp deposi {Tlggiﬁ?t'mfgg‘(ﬁ)%“ Te@ﬁﬁémgg’)%ral vapor deposition ( "PVD 221 . The

nost preferred sedonuhﬁg@inrmgemnéﬁuig%{gn lé%grl &@t phot oresi st | ayer i's

applied to surface of the first insulati ' erial 22 in the desired

manner, typi calqopnectiopi Sﬁu(hpplawontﬁllaeld_yer, sﬂhe{mdnn_tthié Efﬁ*téts@néil ﬁég?‘% %tégﬁfzﬁﬁofﬁg
d;. first insulative eria | ched rm

32? t g?‘éegaﬁgﬁdﬁ:ﬁiﬁ %1%%2@8@8?& m}ﬂbegcb‘r\?lﬂ%ﬂrlaig?e‘ﬁ.erﬁ*ﬁi é‘esff“ébwes@ br elgetaissli on of

form ng térmeetiqr with ithki wnpedtioistudt 0 metal lize will hereinafter be referred

to as "defining" the area to be metallized. As shown in FIG 8, the first

phot or esi st | g?/‘é?fd% P Rl appestpidle present tiwention fweeisofrovided fA Agthod

i nsul at i ¥R nERlelch ngtaow{rﬂlrgg}rgﬁtp&![%mg’rrisgllrgggeggng@ The process steps (not

bet ween silicon devices
\EQF\QCV) aﬁzievmmr)jrm?;icl_ix}:g/;;gs;rm;/e. When Lged for t ﬁet ;r esent i nvetnt :jgnl nc?Lg
must be t akendéjp%rsftirr]l agg \cliéf?r?mé g%?sl%trnettﬁlizeart]i%g rlaeyeg;ha(;)ldcOnneCt on St

depositing and defining a second metallization layer directly against the first
metallization layer; and

wherein the contact layer includes at least one connection stud having a first end
and a second end, wherein the first metallization layer includes a first wire having first and
second legs spaced therefrom by an insulative material, wherein the first leg of the first
wire is in electrical contact with the first end of the connection stud and the second leg of
the first wire is in electrical contact with the second end of the connection stud..

According to a third aspect of the present invention there is provided an electrical
apparatus comprising an integrated circuit chip, wherein the integrated circuit chip includes
a wiring structure having:

a first wire in a first metallization layer;

a second wire in a second metallization layer; and a connection stud in a contact
layer; wherein the first and second metallization layers are in contact with each other and

wherein the first wire is in electrical connection with the connection stud.

According to a fourth aspect of the present invention there is provided a wiring

structure comprising:
a first metallization layer;
a first metal leg and a second metal leg and an insulative material in the first

metallization layer, the first and second metal legs being spaced from each other by the

insulative material and having no direct contact;



13 AUG 1999 13 contact layer are only |ocated above isolation areas of the
" substrate and not areas where devices occur. As shown in FIG 9, stud
nmetallization 28 is then applied across the entire surface of the first
insulative material 22 and also filling the hole 26: The application of the
stud netal lization 28 is acconplished by any one of % JWAH& 1889et hods
commonly known in the art, preferably $& PVD, such as evaporation or
sputtering, CVD or by plating. The exposed surface is preferably coated
with a |ayer @sesnadangtallizatioprlayes in diatct centadt Withothe fitanfetalizdtinayeas the hol e

26 is wde. T 2 rise a nunber of different conductive
metal s as knoaﬁoﬁ%&ﬂ Flgéeqérg a?er&}gﬁ%ﬁréggﬁ@@t?rﬂmﬂ?d@ CVD tungsten (W,
titani um (Ti) Entdodimentsrof thé)preseRPiRgs i 7 it P LR | TiN),
Ti - Al- Cu, ,and tantal um coppeprIe %Ta- Cur;tfo mgﬁ%\%n%ivﬁl ﬁ%ﬁt%@?ﬁ{etlgﬁ ﬁélpl ayer

t hat oveMiRgstycaire ayd thegpethpdioripraducinggtl Be prefermt d€ichip wirinpestRiae 10

| anar | o tud .28 the first insulati

b er ai B8O B b AeliePhal AE R Br |0 Risfied Plane | cxgssrover teithisor

i nsul at i lowv wapeeitinde @ane Dpemanpilanal Hend&fed BE 1RO MRGEsARE: Sttt Ayl 1 St
ct Tayer

insulati\ée.rraltlerial is collectively referred to as a conta . This
may be alfdtfplayeHkan fhe gubsiaicend haaisaod, viahi with dhe aswoniatedl yakio alipnmentt he
art, as s edo@RaNE st . in Fig. 11, a secaond

| ayer of ﬂ?‘gs.ul atebiq (\)/e. ma esre?pgl gg"‘%ﬂég%gs%ogtgﬁzs ;Oﬁglxt/ggafie&' stbgl g%rmgtho r‘@n
deposi t e#Pplying the waions lagensdo thesubsimtd surfate.l ayer of insul ative material 22

and first photpresikst .24 overlyjng the contact layer 29 i.e., the copl anar
connecti on stE@e Iirg%e 8“??8%‘?‘:‘1'%?{?@&“?\?8 aﬁ&iré‘?qyaﬁx‘%@g unHerpasseadigsigniogl at i ve
(Tayer 32themyetalilévess. s BrobbsGKpdrBdHiled 9 ! LEPRYEr LS dgsired.
“For illustrati ogépu_r_posgrs, ast. t%irn I gyerm tsaiégwéws‘gxﬂhge °¥§§a%¥]§ay%rﬁ8$6&1-f§r

t ransmi tPpRgagradtwiriagland passévating materiahis theh wpplead, cdacibabe hickor TRAWN i N

" Fig. 12, : resi.st_layer . is expased and devel oped, the second
| ayer ofblﬁﬁggﬁ)g{a?l\?ga ﬁ%?ea FrzaIng’ZS()lné %{%‘ﬁeca?mffﬂan% heing mads ysTimple exeslapi s

r enoved. with¢heametdlizel atreaarof the oomed méthll TR Bordthe rﬁét&lséon%étg:%s Toodigel4 I N

the w ri#ﬂggérgfcture 10, as shown running in the east-west direction in

Fig. 6. BEYEE STQSEQYET Mgthpiiorantast witha thisderriuppemlapér wiredgsired.c She
descri batira £ all : \ j: ikn.the art. shpwn in
Fig. 13, thg@:ﬁtg fé‘ig %?%%hg@?ﬁ@@?gﬁ%g%@a& Iél%g%lggggglheéif Bﬁgerrﬁ ved in
t he saneandeithed imthedissirad ayeas. dheovkird heerbyndalirddrmdallfdrssbyeraialsfbz@bi on

| ayer 33...: i I 12A of the first wire 12 is shown overl apping a
first en a%;p g’f%gﬁé‘gﬂ rlulg%’[t?eowl%qlff& @8 pashvating @gsag of dy moin léyertlh%llﬁt{)qgsﬂlevm re
12 i s shosnlagsefrompihe nBird 1SRE0Mhe QAR Wyet i first
and secqnd | egs 12A and 15%%are spaced)%rEﬁ?gg%ﬁﬁg%ﬁ@?cﬁgggﬁé&Fﬁggﬁg¥ive
materi al “@2%nd are not in direct contact with 13 AUG 199 15 each ot her,
i.e., first and second | egs 12A and 12B do not touch each other. In this

. manner, electrical connection is' nmade between the first |leg and the second
~leg 12A and 12B wi thout the use of vias, the necessary alignnent steps and
“another |ayer of a passivating material between the contact |ayer and the
first nmetallization layer. As shown in Fig. 14, a third layer of an
insulative material 42 is then applied to the surface of the second | ayer
on top of the first leg 12A, the second insulative material 32 and the
second leg 12B, i.e., the first netallization layer 33. This third | ayer of
insulative material 42 is shown as a thick |layer (see also Fig. 16),
typically two tinmes as thick as the thin layer for transmtting electrical
current at relatively |low resistance, albeit a thin |ayer could be used if
appropriate. A third photoresist material 44 is then applied to the surface
of the third |ayer of insulative material 42. As shown in Fig. 1 s, the
third photoresist material is patterned so as to etch openi ngs wherever
netallization is desired in the third | ayer, the openings are etched and
the third photoresist material is stripped off. The netallization is used
for the north-south |ines.




As shown in Fig. 16, the netal is deposited over the entire surface and
then planarized to give a second netallization | ayer 13 AUG 1999 16 43,
resulting in a wring structure. The netal fornms second wires 14 and 18, as
shown in FIG 6, which run in the north-south directi,]ci. I §§ ul d be
understood that this wiring structure could be presehnt AUb §aner of
different ways. For exanple, the thin layer could be the third |ayer and
the thick layer could be the second | ayet9 The connection stud |ayer could
be a conpletely separate | ayer above the third layer, i.e., a fourth |ayer,

however, it shoth@d BasNgE t r n nbodi nent | ends itself well
to the manufacturi rfg or ocggéirs i(}?lﬁr%@?ﬁigpggge%:eaﬁéié”etghgget?%y@f%g% used

present |y Emerdriensivipl ybdebnng acdptiedahosd p ennvi ng steps in
the process. Additionally, the main ?\n r%lgé ner{etg fﬁgf[:n ?ﬁ% ﬁ%lr{%"ilsn(?uth and

east - west ,9¢%#id eHadepetiptione afertdley invent imht,t @heolrSRIWEN aNGE cand for the
sake of cI%rie'gngeidn escription. The only restriction on the directionality
of the miTHrwres rs2that there nust be two pai rs which woul d ot herw se
intersect. These main wires are not connected to the connection stud and

t he connection portion by neans of vias, instead they are electrically
connected by direct cont irera®Ricexesridiy S gi ﬂﬁ@#’rféé appi ng of the

| ayers. The foregoing specification is intended as 1Tlustrative and is not
intended to be taken as limting. Still other variations within the spirit
and scope of this invention are possible and wll readily present

thensel ves to thogge S&Jj'auiql%si nthe art. 13 AUG 1999 m CLAI M5 Accordingly,
what is claimed is: 1, a wring structure conprising: a first wire in a
(first metallization |ayer;

FIG. 1 is a prior art schematic of tapered via;
FIG. 2 is a prior art schematic of a stud via;

]
FIG. 3 is a prior art schematic of a dual damascene via;
FIG. 4 is a prior art schematic of a "multi-damascene"

approach showing an area where connection is made;

FIG. 5 is a prior art schematic of the "multi-damascene"

approach showing an area without contact;

FIG. 6 is a schematic of a cross-over in a wiring structure

embodying the present invention from the top; and

FIGS. 7-16 are cross-sectional schematics taken across line

A-A' of FIG. 6 depicting in a’ step-wise fashion a method of
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" stud and t.he sgcond I(ﬁggo
n t

a'second wire in a second netallization layer; and a connection stud in a
contact |ayer, wherein the first and second netallization |ayers are in
diirect contact with each other and wherein the first wire is in electrical
connection with the connection stud. 2. The wiring st! W@&% ?jnai m 1
wherein the first wire has a first leg and a second | g i 9t e
connection stud has a first a first end and a second end, wherein the first
leg of the first wire directly contacts khe first end of the connection
stud and wherein the second end of the connection stud directly contacts

t he secondndragrRfutheqf xSt MdL. e W Nls t of claiml
wherein the Ifﬁgfr St Wire ilgéc%%sirsgﬁrv%g fIgru}tf% av}nlg%n?t %Eg&(g{‘g% relrr%é)%y&ﬂ?r ent at
a | ower capariramseett heverthiorsecond wire and wherein the second wire is
configured for transmtting electrical current at a | ower resistance than
the first wire. 4. The wiring structure of claim21 further conprising a
third wire in the {] jzation |layer, wherein the third wire is in
el ectrical connectqégﬁmgﬁﬁgﬁéﬁg%m% E PREFERRER EMBEDIMENRt ure of
claim1l wherein the contact layer is on a surface of a substrate, and
wherein the substrate is an isolation area when there is a connection stud
in the contact |ayer. 6. A nmethod for manufacturing a wiring structure
conpri si ng t heW8iépstivfs imwveptdengia sudnsptabée depogiddimgnandndednyi ng a

contact | ayer. depositing and defining a first netallization_|ayer; and

deposi t i n?lgr%r%?i fﬁci”ﬂ‘@g’a tg’«?(’f&nﬂisn%}?%‘%f iFatPEnIrayesiosianec iy labai nst t he

first metaldsczablani) aiiainang phergiid Nusathact JAYSE inelydes, at | east
end,

one connection stud having a first end and a secon erert®he ¥5 rst

“met al | i zatshonlHayerundwlstdes, anbiesér Wdrathavk ngrdddrt qand1 sgepad; | egs

‘spaced therefromby an insulative material, wherein the first leg of the

first wir&e sonpiddrrd dscan esarntifigationheff ihstpmwindipfieshef comnect i on
the fi rgt wire,isin electrical contact with the

f . -
second end of ‘The" ¢Bt D8k spbEnded £ AdBi%obkr idventiRe hetwWerl of claim

6 wher ei nehBgasREoNd MeLakLization layer further includes a third wire and
wherein the third wire is in electrical contact with the first wire in the

first netallization layer. 8. The nethod of claim7 wherein the substrate
includes a plurality of isolation areas and wherein the nethod further
conpri ses the 3t®Fiol #&sghitng theofnithengresenctiovensdonhag simvrcannect i on

stud is | ted o e of the isolatjon areas. 9. The pnethod of claim®6
wherein t gééeg'on(r}\ %el?ltrasl‘(gl 1358 OH'T afe PREoRpPe U FiTedbiae wht ke cdwivng

over the wnehledd va aal eikal 1o HindihoPhackh! Al JARAr B US COMPrl 2 ng,an
integrated circuit chip, wherein the mtegratecf circurt c?n’p AU a
W ring steractut evihavildgrunning in a north-south direction. The first

wire comprises a first leg 12A, a second leg 12B, and a

connection stud 16. A third wire 18 runs parallel to the second

wire 14 but, in this case, connection between the first wire 12

and the third wire 18 is made, as indicated by the "X".

Referring now to FIGS. 7-16, there is shown a Stepwise
series of cross-sectional schematics depicting a preferred method

of arriving at the final structure, as shown in FIG. 6. Each



«

,_ 1l afirst wire in a first netallization layer; a second wire in a second
netallization |ayer; and a connection stud in a contact |ayer; wherein the
fi-rst and second netallization layers are in direct contact with each other
and wherein the first wire is in electrical connectioig\ﬁlmﬁtqg rg%lnnection
stud. 11. The electrical apparatus of claim 10 wherei r 9 ire has a
first leg and a second | eg wherein the connection stud has a first end and
a second end, wherein the first leg of the first wire diirectly contacts the
first end of the connection stud and wherein the second end of the
connect i ovistwudsdi st | 313t ag hg, s I of the first wire. 12. The
el ectrical apparatus ofyclain?%%§m%é§efﬁpgﬁg'f??%? Vi reYSs s&éarEgRted for
transmitt P¥gderegoni cal current at | ower capacitance than the second wire
and wherein the second wire is configured for transmtting electrical
current at a lower resistance than the first wire. 13. The el ectrical
appar at us of c+ imJl12 further conprising a third wire in the first

metal | i zati on g%ér?-%ﬂ%??efﬁetﬁégg%i?QFRmoﬁethé prpariessioncal Anonnect i on

with the sasenge Wd &upkdrathe,gl ectrical. apparatus of ¢laim 13 wherein the
contact layer is on a suffaacezgff"gé. lgslhqgétdregt gr,l BRI Abhetdrh ahdagemsefae s

an i sol at fdnstarsesuikenveheaaeek5a B £ONREGL| tudpjn gibe, contact | ayer. 15.
A wiring structure conprising: a first n%FgF??'zaﬁHgn fﬁggér%" l?fﬁ‘tr’s“feynet al
leg and a"3ERGHR! & die Prgfenabln 4 ieubahbyphsmdricalel §1488, fidilver

metal | i Za&{;}l‘?@r'@é’ﬁr ,wagyge first and second nmetal |egs being spaced frdm each
ot her by the i|nsul at Ve maber afinh P hReFAYVHLLNY materiahs atdy .alscl BeAU G

1999 19 ausegondryetrab-bi-zaf i er in direct confact with the first
(métallization |ayer; a cont ac{%t}layeepaé:&féac n%czt "Gt }?8 pPPLiedeimid i zati on

layer; anuebeomfectifGarshtitrdys thRnCaBt agdnd &Ye epein the connection
stud provides an el ectrical connection bet V\Talen tﬁgpp?ré%p%%lctlso&ond | egs.

" A AS . A3UAYP")ABnA. phyaicalh vapaA3 Aepbb Er 1 A3 vhvpA) AI3THY. filgiA U
AS{IBKLvEY , ' . :
| wokf a\ WRa] CATES] f8abheRaetdidRaliéraVRa] dalfdaptabbat crdcialic aksalcakcal caj
cal ca] caﬂg@]ﬁﬁg]egap])cg&@&@ég Coaf] (\t%%] %?‘%gains%la;:ive mater_{al 22 in the

desired manner, typically a spin apply.

The first photoresist layer 24 is exposed and developed, and

the first insulative material 22 is etched to form the pattern

that will subsequently be metallized. This step-wise progression

of forming the appropriate pattern to metallize will hereinafter

be referred to as "defining" the area to be metallized. As shown

in FIG.“8, the first photoresist layer 24 is then stripped from

the surface of the first insulative material to form a hole or

Erench 26. The process steps (not shown) are normally carried

out to create contacts between silicon devices below and wiring
levels above. When used for the present invention

care must be

taken during device layout Lo ensure the connection studs in the
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contact layer are only located above isolation areas of the

"substrate and not areas where devices occur.

As shown in FIG. 9, stud metallization 28 is then applied
across the entire surface of the first insulative material 22 and
also filling the hole 26. The application of the stud
metallization 28 is accomplished by any one of a number of
methods commonly known in the art, preferably by PVD, such as

(*J evaporation or sputtering, CVD or by plating. The exposed
| surface is preferably coated with a layer of metallization 28
that is at least half as thick as the hole 26 is wide. The stud
layer 28 may comprise a number of different conductive metals as
known in the art. Preferred metals include_CVD tungsten (W),
titanium (Ti), aluminum (Al), copper (Cu),'Al—Cu, titanium

nitride (TiN), Ti-Al-Cu, and tantalum copper (Ta-Cu).

As shown in FIG. 10, the stud layer that overlies the layer
of the first insulative material is removed to coplanarize the
surfaces of the stud layer 28 and the first insulative material
22. Thus forming a connection stud 16 in the layer of first
insula;ive material 22. The combination of the connection studs
and first insulative material is collectively referred to as a
contact layer 29. This may be accomplished by damascene method,

which are commonly known in the art, as described above.
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and’ 14 in the wiring structure 10, as
shown running in the east-west direction in Fig. 6. The selective etching process is a

repetition of the process described above and is well known by those skilled in the art.

As shown in Fig. 13, the etched portions are metallized and the excess metal
removed in the same manner as described above thereby forming a first metallization layer
33. The first leg 12A of the first wire 12 is shown overlapping a first end of the connection
stud 16. The second leg 12B of the first wire 12 is shown overlapping a second end of the
connection stud 16. The first and second legs 12A and 12B are spaced from each other by

the insulative material 32 and are not in direct contact with
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each other, i.e., first and second legs 12A and 12B do not touch each other. In this manner,
electrical connection is made between the first leg and the second leg 12A and 12B without
the use of vias, the necessary alignment steps é.nd another layer of a passivating material
between the éontact layer and the first metallization layer.
As shown in Fig. 14, a third layer of an insulative material 42 is then applied to the
surface of the second layer on top of the first leg 12A, the second insulative material 32
and the second leg 12B, i.e., the first metallization layer 33. This third layer of insulative
material 42 is shown as a thick layer (see also Fig. 16), typically two times as thick as the
thin layer for transmitting electrical current at relatively low resistance, albeit a thin layer
could be used if appropriate. A third photoresist material 44 is then applied to the surface
- of the third layer of insulative material 42.
| As shown in Fig. 15, the third photoresist material is patterned so as to etch
openihgs wherever metallization is desired in the third layer, the openings are etched and
the third photoresist material is stripped off. The metallization is used for the north-south
lines.
As shown in Fig. 16, the metal is déposited over the entire surface and then

planarized to give a second metallization layer
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It should be understood that this wiring structure could be

presented in a number of different ways. For example, the thin
layer could be the third layer and the thick layer could be the
second layer. The connection stud layer could be a completely
separate layer above the third layer, i.e., a fourth layer,
however, it should be noted that the present embodiment lends
itself well to the manufacturing process of IC chips because
these layers are used presently and are simply being adapted for
the purpose of removing steps in the process. Additionally, the
main wires need not run north-south and east-west, this hasg been
done merely as a matter of convenience and for the sake of
clarity in description. The only restriction on the
directionality of the main wires is that there must be two pairs
which would otherwise intersect. These main wires are not
connected to the connection stud and the connection portion by
means of vias, instead they are electrically connected by direct

| contact achieved by selective overlapping of the layers.

The foregoing specification is intended as illustrative and
is not intended to be taken as limiting. 8till other variations
within the spirit and scope of this invention are possible and

will readily present themselves to those skilled in the art.



10'0 10' 0 10' 07" 10% 08&' () - L610% 0& () - 48: <b>c>d>e>g>t >{\ =s10%& () - 10%&' () -

' 10< 10< , ,
10<" " 10%& ()-!Ks' 10%<& ()-! Ds' 1098<8<& () -t >2?2T?e?f 22?aB{\ =S' 10%& () -

109&' () -4l 109%&' () - FFS109%&' () - LT109%& ()-!, #10%&' () - ?7?i dag 10
10! 3! (1230/&' ()-1. !()100/&' ()-!3Q@MOWV& ()-!&S 10%& ()-, @m%m
Z109%& () - AMMABKBCCUSL=! 5 Y(10%RPR& () 15! Y(L10%F& ()- *Ivloo/al& ()-Y

10%8& ()-y910%& ()-110%& ()-Z 10CCDDELEEa?1=!5 Y(!d** 109 ()-m s
10%[ & ()- 10%& ()- 10%& ()_. u109%6EAIMS &*&10% &' () - EEEyFzF{ F| FFFbC

r0ve (LR el dfimdiy ot o o () SEOTNEE O
(rid

' : oBim{prising: 10%1& ()-t!F 10%°& ()-t9g
fosy«)&' Q)S#zgzgfwg)nﬁgtfgﬂmm@éﬁ?]ig" iowgg&'(%)- s 109g& ()Ei/lo%g&' ()-10%& () -
10 10 10s 1" 18985YWYI% mstallgatiomlayst! " 109658 () -1 " 109658 () -

f109%%& () - 10%@6&1)1‘“'1;@&911 skO8H metallization layer; and

a connection stud in a contact layer, wherein the first and second metallization
layers are in direct contact with each other and wherein the first wire is in electrical
connection with the connection stud.
2. The wiring structure of claim 1 wherein the first wire has a first leg and a second
leg wherein the connection stud has a first a first end and a second end, wherein the first
leg of the first wire directly contacts the first end of the connection stud and wherein the
second end of the connection stud directly contacts the second leg of the first wire.
3. The wiring structure of claim 1 wherein the first wire is configured for transmitting
electrical current at a lower capacitance then the second wire and wherein the second wire
is configured for transmitting electrical current at a lower resistance than the first wire,
4, The wiring structure of claim 1 further comprising a third wire in the first
metallization layer, wherein the third wire is in electrical connection with the second wire.
5. The wiring structure of claim 1 wherein the contact layer is on a surface of a
substrate, and wherein the substrate is an isolation area when there is a connection stud in
the contact layer.
6. A method for manufacturing a wiring structure comprising the steps of:

providing a substrate;

depositing and defining a contact layer;

depositing and defining a first metallization layer; and

depositing and defining a second metallization layer directly against the first
metallization layer; and

wherein the contact layer includes at least one connection stud having a first end
and a second end, wherein the first metallization layer includes a first wire having first and
second legs spaced therefrom by an insulative material, wherein the first leg of the first
wire is in electrical contact with the first end of the connection stud and the second leg of

the first wire is in electrical contact with the second end of the connection stud.
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10% & () 8. The method of claim 7 wherein the substrate includes a plurality of isolation areas
and wherein the method further comprises the step of designing the wiring structure so that
the connection stud is located on one of the isolation areas.

9. The method of claim 6 wherein the second metallization layer comprises a second
wire crossing over the insulative material.

10.  An electrical apparatus comprising an integrated circuit chip, wherein the

integrated circuit chip includes a wiring structure having:

R

a first wire in a first metallization layer;

a second wire in a second metallization layer; and a connection stud in a contact
layer; wherein the first and second metallization layers are in direct contact with each other
and wherein the first wire is in electrical connection with the connection stud.

11.  The electrical apparatus of claim 10 wherein the first wire has a first leg and a
second leg wherein the connection stud has a first end and a second end, wherein the first
leg of the first wire directly contacts the first end of the connection stud and wherein the
second end of the connection stud directly contacts the second leg of the first wire.

12, The electrical apparatus of claim 11 wherein the first wire is configured for
transmitting electrical current at lower capacitance than the second wire and wherein the
second wire is configured for transmitting electrical current at a lower resistance than the
first wire.

13. The electrical apparatus of claim 12 further comprising a third wire in the first
metallization layer, wherein the third wire is in electrical connection with the second wire.
14, The electrical apparatus of claim 13 wherein the contact layer is on a surface of a
substrate, and wherein the substrate is an isolation area when there is a connection stud in
the contact layer.

15. A wiring structure comprising:

a first metallization layer;

a first metal leg and a second metal leg and an insulative material in the first
metallization layer, the first and second metal legs being spaced from each other by the

insulative material and having no direct contact;.
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