;e3eurD R "6XTO ( |INTEGRATED CIRCU T CHI P W RI NG STRUCTURE W TH CROSSOVER
PABI LI TY AND METHOD OF MANUFACTURI NG THE SAME TECHNI CAL FI ELD Thi s
i'nvention generally relates to the manufacturing of integrated circuit chip
W ring structures, especially dynam c random access nenory RS,
and nore specifically relates to a nethod of producing theﬁﬁ'ﬂ@m{wﬂmm&out
the use of vias between sone |ayers, while still providing - nd
contact capabilities. BACKGROUND OF THE | NVENTI ON I ntegrated clf@#tt (IC)
chi ps, for exanple dynam c random access nenory (DRAM and static random
access nenory (SRA require differe resjstance _and capacitance limts
in the cell array %Wﬁﬁ%%t%@?&ﬁsgﬁﬁﬂﬂﬁw& %aﬁggﬁ?‘%ﬁﬂt%pport
circuits. In the array wri n%, t he conductor is custom zed for |ow
capaci t ance. F%F‘O%\‘% EAPARLLITY D | METHOR OB | XATUF ASRERI NG THE c3#R | t ance
(C is less than or equal to (s) 0.15 fenptofarads per mcron (ff/um in

bitline-to-bitline wiring at the expense of resistance (R), which is |less
than or equal_to 1 oh er square (S2/0). On the other hand, in the

supports anbCaRtoe & its (the logic circuits), the resistance is
optimzed (R<_0,07 [err]/O, while capacitance is less crucial (Cs 0.2S
ff/uny. a This invention generally relates to the manufacturing of

integrated circuit chip wiring structures, especially dynamic
random access memory (DRAM) chips, and more specifically relates

to a method of producing these chips without the use of vias

o~

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
(/1) . On the other hand, in the supports and decode circuits
(the logic circuits), the resistance is optimized (R < 0.07

@/00) , while capacitance is less crucial (C < 0.25 ff/um).

NIRRT
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In order to achieve these resistance and capacitance limts, the pitch,
which is defined as the width of the line plus the space between the |ines,
0f the wiring structure nust be carefully controlled. In order for the
wiring to be suitable for the array requirenments (capacitance and

resi stance), the pitch nust be as near as possible to the small est

phot ol i t hographi cal |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 nininun1pitch in order to carry

the signals mﬁ#h th UISIte Io esé?? Jg%ngg k%ﬁ%c“@%s of creatlng
the necessary Ting dt s SR7E Been suggeste

Kaanta, "{Thickpess, GautdipliledeFRhek Q@Cth-léhkn@dlz—hr@ﬁ iy %aeng%ce@@ Level "

| BM TECHNI CAL™ DI SCLOSURE BULLETIN (TDB) No. 7, at 393-94 (Dec. 1990) ;
Croni n, Jebace"wéﬁwmmhtuhdwamaeihlufarhh'Nurathstmunded1mnsa Bengl e Level of
Damascene Wring Using a Single Photomask™, I1BM TDB No. 7 at 387 (Dec.
1990); Crenarat lﬁalconmrai{h%m %t ardﬂ rf@rsﬁhﬁcwwwft@rbweﬁ’ewaw@agp%nd
Support C CUItS | BM.TDB

170-71 onin et
PP Nt B BT (B e ReEP R R A A e 8RR TR L I P ReR b et | on
(Sic) Usipgedi gl & Mt a@%@%‘s‘ib@@ td BYlelBRaYPlat %ﬁ)otﬂ(?.ltillg r&bnidLr A3
(May 198C); and Anonynous, Process to Make Thick and hbrrOM/%bnductlve
Li nes, | BtRESER(H 43l3CH @CSHRmumNeit S84)3. ( MAYhd99W)some minRmumAsisdown in
FIG 1, the necessary line wdths were initially constructed bi depositing
and defanhgl@gfi$sneQﬁﬁQﬂlﬂ &per sNRPe¥a, iy the rmostowdritngheheodie st nEtaI

| ayer eposi tin a f an_insul ati mat eri al | ol | owe
doposi ¢ i nLERRLRRY 1 ﬁ% P aonEr sy Tedyle Rle RATIMAEL pehrbiin HRtary s
‘between thg fir 2 erend uRtal théyleéqﬁn%te'\@ow &JsQGRBALy etching a
tapered via V throug the I nsul at or and then dep05|t|ng the second netal

| ayer M2 Wetoﬁﬁlewawwﬁtdﬂealt.m@huae fiecessary 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 1983);
and Anonymous, Process to Make Thick and Narrow Conductive Lines,

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



contact was nmade between the first and second | ayer ML, M2 through the
tapered via V. It was then found that a planarized |ayer of insulative

mat er.i al was desirable for inproved photolithographic resist inmge
definition (the planar surface mnimzed depth of field problens). FIG 2
illustrates the solution wherein a first nmetal layer (thin) ML was
deposited and defined. The insulator |I was next deposited over the entire
surface and planarized. Studs S were fornmed by etching a vertical via V

t hrough the,insulator layer I, depositing a stud via netal M3 therein, and
pl anarizing the surface. The second @etal layer (thick) M2 was then applied
and patterned as0 dHdin cianrEnd i on, beiaeescdddsity anths egdiethsehale Mini M a1ag
made through the stud via S. As shown in FIG 3, further inprovenents to
m ni m ze const ruytald ynaldpwgs prinoe ssndgiest apnqra it €t | mdisalel £yerdgiby
conbining the stud via nmetal with the second netal layer M2. In this 1 -
4 et hodthiglte wiaisr sthimet aloveayisrg (the Niddtl metsa defayed Mhdoviepesosttding a
foll owed by an insulator layer I which was deposited and pl anari zed. The
second mépyker sfeans ivEulating Inateerial the fokkdwadrby depesteingednds
trenches T and stud vias S were defined as holes H Metal was deposited to
fill thedefdndmes ar saaPbinata aryehdhethat Wwas tHekck| angenrtaatspy
defining the trenches T first_and then the studs S, before netallizing, the

one met aPeHYEEH héh FiHgte ABbIIRIME tiRkithdayeEhdiho M eTReteByedabyng
costs. This.approach to wring.s . known as the "damascepe approach". The

" danasceﬁ&“:h&%[?r &&ﬁ&e&eﬁ r‘ﬁ';rg Y st}%ﬁé?ﬁﬂé}kr%ﬁ] %W‘?fﬂet‘?ﬁdﬁsﬁl? EReR conpri ses
deposi ti an.insul ator over the sem.condu r device structures,_e.g., . M1.
Next: thESPRBHATG T sesend JRFEY oo ISR it EAT BRI TERT ( CUBRLS
process. Bk e8leSludPhBldd hetydeh A |8k o ©XRP LI F ™ LIS G S5 CC, - and
developeg, |"eavi ng openings 1 n certaln regions. ese openi ngs defl ne

Wi ring charpalyh @O RS Whe insul ator exposed in the resist
openings Is slbjected to a reactive ion etch (RIE) to renove the exposed
areas of insulator. The renmaining resist material is then renoved, |eaving
the planar insulator with channels or trenches cut into it. A confornal
metal is appl itedwenverHare ftrid ectsd faagelarfddided) laddet hef tiesnehesiasad
covering all the insulator surfaces. The netal is renoved by a 5

pl anari zabicemriad. gias ae@iRalreodess.infheovet ghotolahodedphia tdeist
trenches, formng wiring channels. Adding a via level requires extra |ayers
whi ch nuémabe sleduerittiigin y(tdef imlatharair fadu tiionati zadplerth hef pf bekds
requi res another alignnent step, which increases the |ikeljihood of failure
of the fpPrablgrGduct FI&did ildnagtratae s st e sthgre by résrsturnabal

handl i ng_of the chips which jncreases cygl I me, By reduci t he nunber of
st eps an&‘%’&?er@?l ik was éier%ciﬁ?tﬁ‘? r‘?“%ﬁ ‘f?défd}?qlg e dryERtQhi Lh¥afso

tends to_ingcrease t.he yield qf the chips hecause there are. fewer defect
D 0duCBI RN FBRDR BRI I At TP R T Sy ¢ recuds 8
el i m nat | 0 vari,a r ed tq,.it ungo I ich
are crea’iﬂgg‘ew&len %h(a:%ilhiegcgd}glﬁlegegar oﬁéelgél%%mgi%§§évera %E()térkggs%g%gy?%g?he
product i LNe. 'QCEeSSI (= 1+S44 Jrat.er !
the pr odgg %’ }elgg %df Hté%g%{:l%clg? ca{;% t\cldgy@lgéeg%én%ln 3@30(r)lghe(%(lf%lnr?'aO%Mf1 ialgrrgalg%ggg%ﬁg
from onetpeOceSFNRGE St ehd Gddhdendta Byl dyeduci e die MunRes ©hest 8PS1ied

t hese del ays are reduced and nore repeatable, thus reducing process

vari abi | ahy. phltesendiCreasast eoted ¢t I@s Wdt vaer OBl r SavamgySsé@ohdlemetal
manuf acturer. Additionally, the renoval of the intervening insul ator

results M, coet weayimegke hdttouzgcause ofud hela édluced material costs and
because of the reduced handling costs. In the manufacture of dynam c random
access nmenory ("DRAM')chips, containing the, costs of production is

essenti al . i _ o )
As shown in FIG. 3, further improvements to minimize cdst by

eliminating processing steps and materials were made by combining

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




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

“is, stan

Bet ween the first netal and the second netal, if possible. Typically the
first netal is a thin layer while the second netal is thick. Since the thin
nmetal is required only in the DRAM array for | ow capacitance and the thick
metal is required in the supports for l4w resistance, one could limt the
design rules so that a cross-over between the thin and thick lines is not
requir ed mgthod, hise fifso metad layien (thin) ML ao defired wne depdsited folwedrtsy dnhinsulb@yer s
IS not re However d.be noted that a via_ level between two
Wiring | %@F d Vg}l%%@s flﬁléositﬁé) W‘gpgp%r‘%eé JS‘GS*EC%’QGHC@ kger’s M?dwl’f&grl&eﬁ hhen a
via is dgfd Hﬁ?lﬁﬂ)tr Itvbé?e géﬁ‘ﬁﬁﬁf AVRnchUt aﬂ@gtuﬁm%cgvefefde&'ﬂgﬁ g §le??l \élkfﬁha?t the
crossover. w two variations of an approac e

"mufti- dmsdﬁ@natedaqopﬁlbdtdwtrenchas Tanddtodest Hian thachetdbiwasvthen plpnaézedl sBy

it TR 1 e S R i e ™
danascengiepbdifion fillad BothhthB teRdheks at &id hdlbd A thelebpWhdng th&Rdi ahel a?gﬁ)ﬁcﬁ to

second, thick line M2 in a thick insulator Ithick by the damascene nethod.
Wher e t hewiring s larovn 45 thy “damaseenglappiRelet oss, at the intersection, they

ot 2y o U DSBS SIAED MEhlifen I

not needefpbsitibd) @nDindithide Hiven tiasamicByducindevitg Sthktures( o.dteMNYeReRg the
i nsul ator, and via connection | evel cost i s reduced. However, there are

times in iRBH@oLBRIpAKIZe] BY |a&hFWE@h§}W@WAE§IMC@HPh@ﬁ§‘?S§y ASTasish S US
DRAMS an t, . of 0 sar at
daippiey SRR, MR SRIB, ARGt dSRIRE IR RO RR A YeraliT
| evel andeglonsac”ﬁhmke Iopmahgs d’dfmewhagehamah&glons/trbmtesl The nselac e&pdmd iby an
|ntervenlﬂg i nsul at or , 4) ecoggghst crosses over, a first
| evel Festst PPEUPESIY ﬁ'ﬁl@fﬁt? i 4 %eaﬁtévd’éo‘bé@ tR&ePRYRIE expesef REeas &f ed
from eachnqiifter. Pie Felﬁﬁlﬂlfi% ?ésYs‘? i afial ME@P&EOVCM@Q&’I@é fifel dltR inePRGCFIhOn 1S
required between the firs second level, a conducCtive via is defined in
t he i nt erchepielg of trsn¢hes gt amtOtlheA aorforndt hetal ishamied |avet thecqitlrwnrfe@t,| on
is to be ves .t S rln erX|b it d.is,
therefore ﬁﬁﬁ% allI etgffnr%}é%ﬁ as'eldtcllgu grl Alp{ﬁ?e@%‘%&% Slu}r,l}‘%?egn ge meﬁalv\%re OY’E@IE}'? tinme
crossover occurs, there is electrlcal connecti on. ther ways of obtai ning
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
decoupl ed from each other. The lines were either manufactured as part of
the sanme plane, as shown in IBM TDB Vol. 30, No. 12 at 142-43 (May 1988)
or, using various nethods, as a thick portion and a thin portion in
di fferent planes, as discussed above. Typically, wherever the lines were
there) was no via between them On the 8 ot her hand, whenever connections
were needed, the vias were used with a |ayer of an insulative materi al
between the two netallization planes. As can be seen, the nethods descri bed
of creating the thick lines in one area and thin lines in a different area
either: a.) consune a lot of "real estate" on the chip surface or b.) do
not allow cross-over unless an intervening insulative |ayer is used, in
whi ch case the vias were necessary. There exists a need for a structure in
whi ch the second level is normally insulated fromthe first |evel at
cross-overs, but a via would not be required when the el ectrical connection
of the thin and thick Iines was desirable. This specific case occurs in
DRAM and SRAM circuits, where two wiring |l evels are needed for electrical
design considerations, i.e., |low capacitance (thin) array wiring and | ow
resi stance (thick) support wiring. These thick and thin |l evels are defined
by the damascene techni que. Wien sone insul ated cross-over of thin and
thick lines is needed, particularly in those regions between arrays and for
runni ng thick power buses in the array, it would f be nost effective to do
so without the need for an entire level of via wring
(i nsul ator/ mask/vi a/l conductor). Fortunately, these insul ative cross-over
regions do not require the |ayout considerations (density) that adding a
via would allow for. Therefore, a method for wiring thin and thick wires
with some | ow density (large |ayout area) cross-over capability is needed.



9 SUMVARY OF THE | NVENTI ON According to a first aspect of the present
invention there is provided a wiring structure conprising: a first wire in
da first netallization layer; a second wire in a second netallization |ayer;
and a connection stud in a contact |ayer, wherein the first and second
metal lization layers are in direct contact wwth each other and wherein the
first wire is in electrical connection with the connection stud. According
to a second aspect of the present inventson there is provided A nethod for
manuf acturing a wiring structure conprising the steps of: providing a

substrate; depositing and defini afirst netallization | ayer; and,
deposi ti nd® Eﬁﬁﬁtﬁgﬁg 8'%ecdﬁdﬂﬁ%t§FPF§%ﬁioﬁ%FaQSEa%i+%é?ﬁ9’&GanéP t he
first metalld zatd.Qpkayes; JHMere Phhhg.gontact layer includes at |east
one connecﬁ%on spuge%év?namg&$irstn§hd and a second end, wherein the first
metal lization layer includes a first wire having first and second | egs
spaced therefrom by an insulative material, wherein the first leg of the

first wire is iAdddhacervial lLeot asquikesd exted ilpyerandhioth tthstcbenect i on
stud and the secand Iegeof the first wire is.in electrical contact with the

second endPYFHdaddunBefiBed st JRch ASLOT NG B6°R tRi TRE RPECES0f the
Psert VAR Wk SyPL IR s8acl 61 SR 00004 U SAILL LA
Wi ring stractaydiauiavbRgind fidsl pMotfctd anddiftibnAeip) |dZat igddckayehy
step requires further handling of the chips which increases cycle
( time. By reducing the number of steps and layers, there is a
reduction in handling and delays, which also tends to increase
the yield of the chips because there are fewer defects
introduced through handling. In addition, yield is enhanced by
the elimination of précess variables related to the uncontrolled
delays which are created when the chips are processed with
geveral extra steps in the production line. The processing
characteristics of the materials used in the production of the
chips can vary depending on extent of time elapsed from one
processing step to the next. By reducing the number of steps,
these delays are reduced and more repeatable, thus reducing
process variability. These increases in yield result in cost
savings to the manufacturer. Additionally, the removal of the

intervening insulator results in cost savings both because of the

reduced material costs and because of the reduced handling costs.

In the manufacture of dynamic random access memory

("DRAM") chips, containing the costs of production is essential.



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
tontact with each other and wherein the first wire is in electrical
connection wth the connection stud. According to a fourth aspect of the
present invention there is provided a wiring structure conprising: a first
nmetal lization layer; a first netal |leg and a second netal |eg and an

insul ative material in the first netalliZation | ayer, the first and second
netal |egs being spaced from each other by the insulative material and
havi ng no djr nt wi o9 second. It l.I'Lzation layer in_direct
contact with t%%g %?rgggé%t% Iciozsgt ?Lgngﬁagglr"?ﬁgﬁgo%\%a%?n}f zfyrgyreegﬁj SCERP 9 the
first metalddsaatieon bAYeossinst 1EMRodinests igfinkhe £r§e°g§‘e{}tat|er)V%E}BFEQdPrOV| de
a novel integrated circuit (I1C chip wiring structure and the nmethod for
produci ng vita. 1&kelpbetwsaredHeC fdlrisp wetahgst thet seeond reaad ,0dE i N such a
manner that the thick or |ow resistance plane may cross over the thin or

| ow capaciReSfdeLlpl anBYBicadky fdeatfingt thetadedisgh Bfin haviont ehddanthe

structure and/ar device |ayouyt on.the substrate. The, use of vias, with the
associ at ed7&s Qfgakn'b%t%cg’tﬂ e%&,ncﬁr Bl_a%stéﬁlﬁlgmgfﬁﬁsl%n’ifqé’s@:&gi 8P&Y Bsts,
i's obvi at eq LR SrPeW FEE hod, fapPREYLAY Jne cMar L oUs, likens 150 the
substrate surface. The preferred method consists of using an already

exi sting uderipeadsianctheesigpumg tthe et atedievahse, Tdnes quuddedsimis the
performed sinmultaneously with the contact |ayer nmetal. A main | ayer of

W ring andlesdssi vuleagsodtiati & drosghevenppsitivedn Wee chimaypnide thickk or thin
but is ty§1ij10al I é/msa thin layer, with so of the connecti.ons_bein de by
gi {rpl e overi™Ss Wt ROt HESHLHERT 2180 ERPESECTS 2t KA2 cOMRRIt It ReEveRB EBRt act
metal con h O | 1 2 cr i & optact with
athird oﬁ&%e?ﬁﬁggg%gmg%%gsilrstzag‘gt\'lq?geﬁﬁdd I g;é/‘zér)‘}[&t'ygtc%ﬁl%lgf Btghe
opposi te tlytddnesstoh e raidl Ryeeeni Swd hariagpléesh s patllcvisnede 8wd
etched in the desired areas. The third layer is netallized and all
crossover laveds tor crbes nedeh |dbher . shodl chnnieet Bher onptiat d.s Kkéipadsavati ng

areas of the nmai'n |ayer i nsul atin% t he figs | ayer fromthe tgird | ayer.
The t hi rd 9% &F °€87°¢FHs SoVeIh&CLBfAt bt |t§1’g?§F WPt Houtt® &ntdet €r¥°%8T10

over.

FIGS. 4 and 5 show two variations 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 M1 by the damascene method in a thin insulator I.n.,
followed immediately by a second, thick line M2 in a thick
insulator I, 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, 1is left out, since crossing over without

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



Nuner ous ot her advantages and features of the present invention will becone
readily apparent fromthe follow ng detail ed description of the invention,
t'he drawi ngs, and the appended clai ns. BRI EF DESCRI PTI ON OF THE DRAW NGS I n
the drawings, 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 showi ng an area where connectioh is made; FIG 5 is a prior art
schemati c of the "multi-damscene” approach showi ng an area wi t hout

contact; G%eﬁy%%l?ﬁ 1nsdTan% 8 CrQﬁ%ﬁggggoﬁz}%ie rln EStrUCt c ed.

enbodylng ﬁ imvention ron1 op; " an

cross- sect ygRale sChenmld GS-ot akRBsaLH AfSrd IcBRpLeky gk @nténsﬁ%clﬁmms ina
step-w se fashion a nmethod of 11 manufacturing the cross-over in the

Wi ring struatighedendgiodyisypchirenpmese mRAMsy endli vide DERAMsEDWDESCEbHI | ON OF
THE PREFERRED EMBODI MENT While this invention is susceptible to enbodi nent
in many di Pepehtof FERES ere1PsN8ERYHR4Yn tie drawings and will be
described in detail, a preferred enbodi mrent of the invention. It

That is, standard interconnection systems use two levels of
damascene, a first level and a second level. These levels are
insulated from each other by an intervening insulator material.

( When a second level crosses over a first level, no electrical
connection is made because the levels are insulated from each
other by the intervening insulator. When electrical connection
is required between the first and second level, a conductive via
is defined in the intervening insulator at the intersection where
electrical connec¢tion 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



( should be understood, however, that the present disclosure is to be
considered as an exenplification of the principles of this invention and is
intended to Iimt the invention to the enbodinment illustrated. ; A

wiring structure 10 of the present invention is showmn in FIG 6. A first
wire/line 12 and a second wire/line 14 are shown with the first wire 12

running in an east-west direction and the second wire 14 running in a
north-south direction The first wire c%nprlses a first leg 12A, a second
| eg 12B and a connection stud 16. Athird wire 18 runs parall el to t he

second WRdBul. LS C338.cCOMGLL N DEINPELLNG L gL (£, d2 and

the third Wre

as 1 ndicated by t W ring s ruc?ure 10 of

the presgatni £'fo£5¢é10fbﬂ %nsfig\mlaeu% Cmafte/z\laumétwaérﬁ/dwen%w& and a second
wire/line 14 are shown with thr first wire 12 running in an east-west

di r ect i omeaatll { fret 3oC @richnwist. eAd dcanirvd mgenn ghaordtheiutesdrikedi ofi. The
first wire conprises a first |eg 12A a second |leg 12B, and a connection
stud 16 AreAFiEgvihe thdckuAdnpar &n|@e BFephand debit Miines in But |n this

case
i ndi cate

conn

t bet f t d the, thi d d
TEEL Rae e ke bRy ' Derlidyfiel &st08 4 nibyy SoFEEn oop' Sndmae B

Step“‘Secﬁ?b'é&r@ﬁc&&ﬂ§§>SGEB'HB@'aﬁﬁﬂﬁ%&%bgsodﬁphﬁh@@% %npiﬁﬂéfééﬂlﬂfthOd
of arriving at the final structure, as shown in ) ~Z VIEW is

t aken actiasalitiee AdyerofisFuEedb i w&ardeSSstelg@wﬁs pzmrdunécegsaﬂrﬁ 7
shows the first step of the progression. An insulative substrate 20 is

(

provided on top of which a layer of a first insulative material 22 is
applied. The fjrst insulative erial 22 is prefera
bor ophospho. sFPFERBHgIeS nﬁséﬁ% £ arartief fatien sls serrgtor

assi vat r e t ulat | 22
pa oo he a%‘%?. gg&lsnﬁmﬂgy 1%39 cheriigs 1@%& o aessgagséf@

nber o dlf erent ways such as chem cal vapor

deposi ti sat(aGyYil )walldi pldys beakesapesd dapasthe ofl {ctMRa)l. cdhReB8O5ENn of
preferred of these nethods is CVD. A first photoresist |ayer 24 is applied
to surfatbeothimeand ridtidkndahgsi ves masdiriegle22 Thig mpedgddicedaaanner,

typically in apply. The first hotore ist |ayer, 24 i osed and
obel opeRCuRg TR and REGIaEH 68 Thit-e PRAT S25% o e dT6LR of ¢ he
pattern {Aah W kL, éﬁE%%?ﬁ@%ﬁ'XeQ?nggéﬂéfdé?Qtlaﬁ%S SILep-Wi,ge progression of

fornlng t he approprlate pattern to netallize wl herei'nafter be referred

to as

" debpbachganéde(Eien terbe wetahghamdloﬁswmﬂhndé Rt@icB) the first

photoresist layer 24 is then stripped fromthe surface of the first
i nsul at i vepparervaring f dhmsa hblek oand rtdnehleeslTharpdeddssdsbEpshe not
shown) are nornallg carried out to create ontﬁcts betmeen sil]con d vi ces

bel ow an§WPPFRGE|

nust be takep Qyﬁégglsd%e%%d a%sgyr:l&@lmsyu 18 tHEs£oNEc Oﬁae%ggﬁ in the
13 contact layer are only |oca

s Bisove WiRe TS e O FER S TREE N RVehttBn® Car e

ed above i'sol ation areas of the substrate

and not areagswhgdefdsevhaesimCeUick 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.
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As shown in FIG 9, stud netallization 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 netallization 28 is acconplished by any one of
a nunber of nethods comonly known in the art, preferably by PVD, such as
evaporation or sputtering, CVD or by plating. The exposed surface is
preferably coated with a |ayer of netaldization 28 that is at |east half as
thick as the hole 26 is wide. The stud | ayer 28 may conpri se a nunber of
di fferent conductive netal SUMMARWOF THEENYENTIONSferred netal s incl ude
CVvD tungsten (W, titanium (Ti), alum num (Al), copper (Cu), Al-Cu, .
titanium nitriAREOIME0 aTiirshasiegt ofAke Prsenil @mr&w&pﬁl@re( 1apioyided /5 WiHBSN i n
FIG 10, . that overlies the layer of the first insulative
mat eri al S?@&Pgén%agneﬂci%%’%copl anarize the surfaces of the stud |ayer 28 and
the first insufastwie maa 8rst aletdzatidhleyef,or mi ng a connection stud 16 in the

| ayer of first insulative mat e(ii al l22.. T&e Qonﬁ?i nation of the connection
studs and fi r StSCPORE Ve iR sqeaRd metallization PR apd vel y referred to as a

contact |ayer 29nntfich Y RS 85AANAhIENAMeih ARBREGAE sEEIHAOR etatYafibn 2T ©
commonly known in the art, as described above. " 14 As shown in Fig. 11,
a second lpyeyeareoin direul eomtage witht eachadthganth wharede dlon dirphwirerie sn sieckrigadr 34
are deposjted..in t.&let same ntannszr as the first layer of insulative materi al
22 and fiPEPCHRBAIRIE? Somoqion tpd-ving the contact layer 29 i.e., the

copl anar connegddofding tdigl sdddnanspdet 66 thel pisseh@inv¥gidiBtherel ialpraidddedTAi fethggond
insul ative layer 32 may either be a thick layer or a thin | ayer, whichever
i s desi r 8t mppyfacturing g MAERG srystirp smBisipg theisters&fier (see also Fig 13) is
shown for tra ] taf ] .rical current at relatively | ow capacitance. As
shown in Fig. ﬁ@lhlﬁllﬁe%gsggggd% phot oresi st | ayer is exposed and devel oped,

t he second | aydeposifing asidediningea fimt mictallizaBén layeretandhed, and t he phot or esi st

| ayer is renoved. .The areas. that are removed wil| formthe first wires 12
b 14 0 che dppinge e poscegad Tk Bt gt Assibs hevae

di recti onndeiiiZhdbn ByerTAR) Ssel ective etching process is a repetition of the
process descri bed a%ove and is well known by those skilled in the art. As
shown in Fig. vigreiniihe conthesdayrsrinélodes arleashrenatérineetiiorasidd thavingxec st endt al
removed in.the sa mapner. as scr.i;bed. ahove.t hereby. f orm .a f.rst

et al 1 2 b teraipndsERORln A7 APEIARoATENE el el R L BBy By,
over | appisagprd leps spaced dhepéfrdh bycaninsclati o niiteridl, hWoherdii @hs €eareg log ghel Akt of
the first wire 12 is shown overl a%t;i ng .a second end of the connection stud

16. The fVirsis igslpcsesbrentpd guth o fusiend 26 the eongpetioncstyd e Bachcndlee oby t he
I nsul ati vg. ARk Ghiledl idde@nhl bRt he dotlend BPHR ChniMctiBn 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;
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15 each other, i.e., first and second | egs 12A and 12B do not touch each
other. In this manner, electrical connection is made between the first |eg
and the second leg 12A and 12B wi thout the use of vial, the necessary

al i gnnment steps and anot her |ayer of a passivating naterial between the
contact layer and the first netallization |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

mat eri al 32 ardsecomd metizdtibrelpyd2B ditectecontachwith thesfirsnmetallizatiad lager; | ayer 33.

This third layer of jnsulative terial 42 i.s shown as a thick | ayer (see
also Fig. 16) ?’a qv&c&@pwﬁwgn&pﬁﬁgﬁggmﬁﬁl H@tl%facyﬁ% aP‘iili n | ayer fory (
transm tting ef@eddiiedls oTURS BRberRinvenlial bifide 4 A¥Vdl @&E?&éﬂ%cuﬁ"(@ &hig thin

| ayer could be used if appropriate. A third photoresist material 44 1s then
appl i ed twirlmgetryciutesand the methodithi preducipgit. diheiprefetred 1) chipevising atruct@re igs

shown in FE.g. .15 he thir tQresi st _mat.erial (is patterned s s to etch
openi ngs lwﬂgorué\l/rérsuctr}rle")t mezrg]{wﬁg}ﬁe ?‘éc(i(aoe@f)‘fveraélfetﬁniekpéaqeh: 2 CTO§§/8‘F'C,r tﬁ?‘l@“ﬁﬁéni ngs
are et chagwasupatiferct gﬂi{rﬁ PhoipiRddtilg thetdkigal of theSintergd@ectOdtfuctuf® @nd/or

metal lization is used for the north-south |ines. As showmn in Fig. 16, the

netal is Huiseshyal gyvie sustratg: i The ys¢ Phcdasarvith Henagspeiptedi mesk eligngeng a
q . . . g _ . . i CTh

et al 1 omrebIeiSo Rl Sy andpfinke T, Wabilafla "y I R RS o0

nor t h- souipblying thetviarious layers tothe dulseratersiefhsd. ood that this wiring structure

could be presepted jn nunber of different s. ., For exanple, the thin
| ayer coul d be qRrelefief anetghonsisy of Heing ﬁnek%férstlesapéﬁrs@mﬁ@ degignng

the third layer, i.e., a fourth layer, owever, it should be noted that
t he pr esentindaysodif maring land gassivating naperial is then hpplrednwhindt may he thiclooegsnof | C

chi ps because, these | avers are,used sently .and, are si,mply.bejn dapt ed
for the pUY poS®IERY Ay Iake” olire,oh (e S bolgmads by Fpple; fieal
Wi res neegitiéie mefallied laheas Aftthe ditlactandtaleThe cdltact rhasl Rpabctibanvdid BEY as
a matter of convenience and for the sake of clarity in descri&%ion. The

only restWilized svhepever geossnvier sithenagantast Bithtadirdear Aipper laker was ¢psired.ndhe nust

onty . ieon OReta s
connect og 3 AR el O LGRS SHLBIEL SERE mal RS TEURn OIS, PAferill
vias, i nstndattheldy therdesieddentasi Reltlyird ipaeis hesalligeddindent!t crosotacteaa b thved by

The foregoi ng specjf.icat.i quti}q?ggthe
CStill

[ayer. Thge GRIMESEIOTHE Mcés@%ﬁﬁelrfb%l:@ si:ilﬁlrl]l%ngd?l | \hping c%ﬁfé@ir 13} & thayera above

sel ective overl appi of the |agyers.
| nt ended BANIPYGSRPUHthen b cpRltiE e parEYRIBA areeioY thEIaR 14K insh _
ot her vargaf 1988 fdhi tHeNhirl Gay®Pl Mile B 1972 R8N Qhoskdie? thA1¥ERhItABy& RithRRS! bl e

and will readily present thenselves to those skilled in the art.
“contact”.



m CLAI M5 Accordingly, what is clainmed is: 1. a wiring structure conprising:
a first wire in a first netallization |ayer; a second wire in a second
-metal lization |layer; and a connection stud in a contact |ayer, wherein the
first and second netallization 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 claim1l wherein the first wire has a first
l eg and a second | eg wherein the connectidn stud has a first a first end
and a second end, wherein the first 1 ; leg of the first wire directly
contacts the fiyst _en he n i.on_st nd _wherein the second end of
t he connecti on l\@t%&a%&grgg f/ %‘%ﬁatnac S5t ﬁ%gsgegaotﬁg%fsea%o?h? He TiTst wire. 3.
The Wi ring; sidrtQlonr @101 sbabhe Lrasane Bppheedd rfonche F&1 Lifipured for
transmtting electrical current at a | ower capacitance then the second wre
and wher ei dettdid esledensdrwpt eon T Arifed gowedtfox, tuhandmawingg, elreltuhiecal
current at a |ower resistance than the first wire. 4. The wiring structure
of cl ai m 128RANASEY cd8APPising a third wire in the first nmetallization
| ayer, wherein the third wire is in electrical connection with the second
wire. 5. The wiring structure of claim1 wherein the contact |ayer is on a
surface of a substrate, aggh¥aiEidkIiPIeoRUES I HrATRBs | SOl ation area when
there is a connection stud in the contact layer. 6. A nethod for
manuf acturing a wiring structure conprising the steps of: providing a
substrate; depositing and defining a contact |ayer; depositing and defining
a first netall ilznattih%ndlrgxer 'Sand depositing and defining a second
nmetal li zati on lIayer di rec%?? against the first netallization |ayer; and
wherein the contact |ayer includes at |east one connection stud having a
¥irst end and a second end, wherein the first netallization |ayer includes
a first wire haummgifisst antbseaonddhegst spacedapberdf v by an insul ative
material, wherein the first leg of the first wire is in electrical contact
with the first end of the connection stud and the second | eg of the first
wreis inele er c%l .contact wt tr}:ﬁl segondatend gf t he_connection stud.
18 7. The met hdd %t “ci&i fh BE WherFih TRE™Eetond mefsi*fi ¥5%ion | ayer furt her
includes a third wire and wherein the third wire is in electrical contact
with the first wire in the first netallization |ayer.

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 ig a prior art schematic of the "multi-damascene"

approach showing an area without contact;

FIG. 6 igs 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 acrosg line

A-A' of FIG. 6 depicting in & step-wise fashion a method of



8. The nmethod of claim?7 wherein the substrate includes a plurality of

i sol ation areas and wherein the nethod further conprises the step of
designing the wiring structure so that the connection stud is |ocated on
one of the isolation areas. 9. The nmethod of claim®6 wherein the second
metal lization |ayer conprises a second wire crossing over the insulative
nmaterial. 10. An electrical apparatus conprising an integrated circuit

chip, wherein the integrated circuit chiplincludes a wiring structure
having: i a first wire in a first netallization layer; a second wire in a
second net cthan i a

wher ei n thﬁgFPfg%égm%kgé%bn ggsa?f€§2§}gﬁglg;%#g;éﬁg%Fgag%r§$?O%%ﬁF%ct

wi th each theﬁrégghaMyyv@hﬁlbhe 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 | eg wherein the connection stud has
a first end and a second end, wherein the first of the first wre
directly contacts PHEAFFE%tD¥§ﬂ¥§ﬁTIPHe°Eo?ﬁﬁnﬁﬁﬂgﬁRgFBdF%ﬁRPRM@@Féin t he
second end of the connection stud directly contacts the second | eg of the
first wwre. 12. The electrical apparatus of claim1ll wherein the first wire
is configured for transmtting electrical current at |ower capacitance than
the second wir eWlanik widseiinveheisecondusiceptisle dnf iegbrddméntr in amwswi tting
electrical current at a |lower resistance than the first wire, 13. The

el ectri cal dapperertusaamsel &PAT22IF UFRNEY 180RDP i $T31G 795t APF Wit 9 n the

first netalllzatlo Jk9¥%talwhere|€é£q$%thlﬁg ¥4m§% of Ay 8' rlcal 1
ectr

1
connecti on WI (E:FI }:t)?'le secon Wlll’e I cal appara US O C aim13

\wherein thenhe@d asd JrRkeEtbsa0MewsHH,aeRalf tRe PRSIt 8isaldkswheral id he
Ssubstrate is an isolation area when there is a connection stud in the

cont act | apercoddideAras misngnséxemn i cadgripni sf nthe prfincsplevtat |tlziat i on
layer; a first netal leg and a second netal |eg and an insulative materi al
in the f|réﬁvﬁ%&%ﬂq|§ﬂ§t96nnP5yé?teT¢%9ﬁ¥%%ﬂmhﬁdj§b66W8nﬁé?%lt?éﬂ§3belng
spaced fron1§a§h othe u%t F |nsulat|ve mat eri al and having no direct

[

cont act a ségbﬁ' et a zation layer in direct contact with the first

nmetal lization layer; a contact |ayer adjacent to the first netallization
| ayer; and a connection stud in the contact |ayer, wherein the connection
stud provi des am wimeigty istabicconaert i onh thet neesetthe vienst oands seégond iregs.
.AY. A

FIG. 6. A first wire/line 12 and a second wire/line 14 are shown

with the first wire 12 running in an east-west direction and the

second wire 14 running 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 1is made, as indicated by the "X".

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

of arriving at the final structure, as shown in FIG. 6. Each
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view is taken across line A-A' of FIG. 6 at various stages of

production.

FIG. 7 shows the first step of the progression. An
insulative substrate 20 is provided on top of which a layer of a
first insulative material 22 is applied. The first insulative
material 22 is preferably a borophospho-sgilicate glass, however,
other reflowable insulating or passivating materials may also be
used. The first insulative material 22 may be applied in a
number of different ways such as chemical vapor deposition
(*cvD") and physical vapor deposition ("PVD"). The most
preferred of these methods is CVD. A first photoresist layer 24

is applied to surface of the first insulative material 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 ingulative material to form a hole or
trench 26. The process gteps (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 to ensure the connection studs in the



Lehj

( KLPNnpxy{vql gb] X] V] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca]ca]ca]ca

]ca] ca]ca] ca] ca] ca] ca]ca]ca] calca]c"al] calca]calyFal O'""""$

$$58%06 h(i ((())))**3*4*}xsnid_Z]V]]]ca]ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]cal

ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 4* ++, +T+U+g+++.

.1117/000c00

1211112a2222: 4445} xsni d_Z] V]]]ca] ca] ca] ce] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 55555066667"7777*8| 89
::np>>>>7 27777727

@Wr nhc’\Y]C\ﬂ ga] ga%la] ca car]lela]lOC ]1 aﬁ%van]lgg]lgta ((3:%] ca acsa]ocfa] cg] ca] ca] ca]

ca] ca] ca] calzakeakcaheahsa] oaLal@akeadevices occur.

@ @@aa:A? AAAT CqCCCCCCCD2 DL Do DDDDDE&E;

E<EYEWEEE| w mhc”Y] V] ] ] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca

] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca ca] ca] ca).ca! EEEF4FUFKFFFFF G

GGGH&H'H HHHHHIAIFII shoys| 3 o‘TTﬁJ J%« Pe_vg8AYliresien) 24 Jc%]fé%ﬁrbap@&]teé] ca] ca]

cal cal cal cal.ealeal calcal ca AR SR AR RS SEL SNSRI 5

J<J=JrJsJ
LLPLQ_sM/M\MJE@[lNNW xsdikh1d el.] | ead calpalerlier] 68] € calzal cal cal calcal c

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! NNNN&O O QuOQ' PO
P@{ PPPPPRi#RP@llization 28 is accomplished by any one of a number of
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a] ca] ca] cajlza] da] ea] tadsa|lcd]fc alscahtalf cad chkcapta] 2@] I=]vdaleca] cakcatoad] ca] c
alcal]calcalj z2f H) I | 1 10%& ()- 10%| & ()-110%4 & ()-'10%t| & ()-10%t| & () -4
nmoY | & ()LW/@P&may oFIRIB)SS 121 ey 198 M &8{1§ conductive wmetals as

&10%| & () 1094 | )-1f10% % 0] G |1 1094& ° Y 1
0%&' () - Liﬁ’&%’ﬁ - éLh%o%‘ft 101541]6%6& 331‘6‘%} A (lflg%hl-gg ‘c{%]@‘%‘% 6&18/&| & ()-
X an j aluminum (Al), copper (Cu), Al-Cu, titan
aBbd |'! 100/61&' 10%r&' (3 '10%r& ()- 10948’ O-"\y 1094 ()- s lO%r& () @0%r&' ()
- 4u5sdEb@ilthiaed &T4+M) , Ti-Al-Cu, and tantalum copper (Ta-Cu).
10%m& ()-)!10%m& () - & 10%7&' ()-$s!'10%& ()-"!10%& ()-!GlLO%& ()-s5 b ¢
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
insulative 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.



d e h xnbC1!10%& ys10%& ()- 10m 10m 10m " 3910%&' () -
F1IY"10%& ()-,/!'10%r& ()-& !'10%& ()-h j (\KwXx9nmbC |! 10L
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7111109 ()- 109 () - MLO%&' ()-M 10 10
10! * S594.0%&' () - F) &10%& ()- PNkl mdYNG || 10 10 10"10%& ()- ZY9' 109%& () -
m' 109&' () - 109&' ()-sY10%&' ()- npFzXJ<@HI! 10GG 10GAE 93
10%3G& ()-!' Y 10%& ()-@g)10% "' & ()- 'g)10%& ()- LY 10%X% ()-aU O $3$$0PE: | | !
10Z 10Z3s*" 10%k'shywn liB#Fig0UAZ& ferond @yEOo% inpulatve’ hdet@l (32- add U/ &econd
10GaE8 photoresist layer 34 are deposited in the same manner as the first layer of insulative
material 22 and first photoresist 24 overlying the contact layer 29 i.e., the coplanar
connection stud 16 and first insulative material 22. This second insulative layer 32 may
either be a thick layer or a thin layer, whichever is desired. For illustration purposes, a thin
layer (see also Fig 13) is shown for transmitting electrical current at relatively low
capacitance.

As shown in Fig. 12, the second photoresist layer is exposed and developed, the
second layer of insulative material 32 is etched, and the photoresist layer is removed. The
areas that are removed will form the first wires 12 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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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

t of the third layer of insulative material 42.

As shown in Fig, 15, the third photoresist material is patterned so as to etch
openings 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 deposited over the entire surface and then

planarized to give a second metallization layer
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wires 14 and 18, as shown in FIG. 6, which run in the north-south

direction.

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
itgelf 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 has 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. Still other variations
within the spirit and scope of this invention are possible and

will readily present themselves to those skilled in the art.
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Accordingly, what is claimed is:
1. a wiring structure comprising:

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.
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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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:

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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a second metallization layer in direct contact with the first metallization layer;
a contact layer adjacent to the first metallization layer; and
a connection stud in the contact layer, wherein the connection stud provides an

electrical connection between the first and second legs.



