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Enhancec§hj.pskevel Performance for Deep Sub-.. 1) 3 4 5 1) Fid ¢ kB 702
Jnvention Mcron Application Background of Invention This invention relates
generally to fabrication of sem conductor devices 7 having netal conductive
Lines an rticul arl 0.t fabrication of conductive lines that are 6

’lf hi"‘cEer ?\rfg(grrt%({‘lgﬁla 'mf)é't 'ré'?%lggs'&"bmi %ﬁk“&ﬁ%cﬁa‘iﬁﬁ HEYmge fsReegubr cul ar | y
to the fabrication of 9 conducti Xe | i pes.and underlying supplenmental |ines
that“together are thicker than OMCyen ARPICAHOR onductive line in critical
pat h,areas of the conductive lines. 11 12 2) Description of the Prior Art
13 V@ri ng delay is a domnant factor in the performance for deep -subm cron
14 CMOS devices. Wth smaller devices, |larger wiring delay per unit |ength
is ifevitable. In current 15 Backerpsmdgy Inwention cal paths are usual |y made
wi der to reduce wiring resistance and double pitch is 16 commonly

enpl dyed) Figdelde Inventigaubl e pitch | ayers cause chip size to increase.

6 This invention relates generally to fabrication of semiconductor devices

7 having metal conductive lines and particularly to the fabrication of conductive lines that are

8 thicker in critical path areas to improve performance and more particularly to the fabrication of
9  conductive lines and underlying supplemental lines that together are thicker than only the

10 conductive line in critical path areas of the conductive lines.

Il

12 2) Description of the Prior Art
T3 Wiring delay is a dominant factor in the performance for deep -submicron
14 CMOS devices. With smaller devices, larger wiring delay per unit length is inevitable. In current

15 technology, critical paths are usually made wider to reduce wiring resistance and double pitch is

16 commonly employed. However the double pitch layers cause chip size to increase.

17 The importance of overcoming the various deficiencies noted above is

18  evidenced by the extensive technological development directed to the subject, as documented by
19 the relevant patent and technical literature. The closest and apparently more relevant technical
20 developments in the patent literature can be gleaned by considering US 5,990,001(Qda) that
21 shows a process to lower the wiring delays by making the wire lines thicker in critical areas.

22 However, this process is complicated.
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17 The inportance of overcom ng the various deficiencies noted above is 18
evi den(‘ces%op(;/6 t he extensive technol ogi cal devel opnent directed to the
(Subject; "as docunented by 19 the relevant patent and technical literature.
The cl osest and apparently nore relevant technical 20 devel opnents in the
patent literature can be gl eaned by considering US 5,990,001(CQda) that 21
shoWs a process to W%Mﬁosg(?%'rwaﬂﬂféjo‘d&ﬁ sgthoByireaRéviges tétenedione [ i nes t hi cker
incritical areas. 22 However, this process is conplicated. CS00- 067 1
US %, 968mB0oduridartegratst oneiita Themhthdd wichess e viepest findingadvieing atR between
sem conductor integrated circuit. The nmethod includes the steps of finding
a Wi rie pevides sistenmimmg \ghetliee odeatiaciey itletmmixting signalhtdigh tiey wisiag pathdel ay in
transmtting signals through the wiring path is 4 within a predeterm ned
rande, itin b predbternieédanges andif tiaf detdyes 60 RS tHe@bMraing, LARGiNGht hempamber, or 5
area, or both of them of through-holes of a given via in the wring path so
t hatS t heealef xyth oBees off throght Hiestolf Bigh@n €1ANS tHealiflh§ patll & tHanthe dkiad adeiid CUi t
thus wired is capable of handling signals that 7 require severe del ay.
Howesv er the tifnegecopstains. SThe afleddsted bitdu@husi WIRIAQY €4HablR @Phand iS00 064 1 .. 2
Summary of the Invention 3 It is an object of the present Invention to
pr ovi derequireedeherd délay. fabricating a 4 conductive lines that are thicker for
critical or mmjor paths wrings.

8 However, these patents can be further improved upon.



51t is an object of the present invention to provide a nethod for
fabric&#iﬁq)g 6 conductive lines that are thicker for critical or ngjor

pat hs Y7 & by form ng supplenental lines 7 under the critical path
areas of an overlying conductive lines. It is another object of the present
invention to provide a method for 9 fabricating a conductive lines that are
thi dker for critical or mmjor paths wirings by formng 10 second

suppl emental |inesunder the critical path areas of an overlying -second
con@uctive lines. 11 12 To dooompty offtht¢ heeatiave obj ectives, the present
invention provides a nethod 13 of manufacturing a conductive |ines that
are3lthicker for criltiseaalobject aftfjeqreseattihgenvib iongsvidda mbthos forkdbrizhaigct eri zed
as follows. A sem conductor structure is provided having a top surface
conpr i sedduclie bifiesahdt areshickkirébreciticalor haje pathNekingswe forma plurality (e.g.,
spaced approximately parallel) of first 16 |level conductive |lines over the
first dielectric |ady®mnobjet dfithesireeandugtibn & proviesa plegbefatrhdricatin 4n a 17
first direction during at least a portion of their length. The first |evel
conductdovéudiiveiéisesaarard taiekler fdBerifealaor fraj@ tpathe Weringk by $drntndiysleinétal lime and a
first level second conductive |line. W forma second 19 dielectric |ayer
over7 t hewdéi the trificVpdth aeadifahioveryindemdadidletifg. fi rst diel ectric layer. Next
we forma 20 via opening in the second dielectric |ayer over a portion of
the girst |evel firgisanomeuobjemartieiResedt invhtit tathrovidd Lmedd fdel | i ng the via
opening. 22 Then,- in a novel step, we forma trench pattern in the second

di elseCt fabeakifty & bondulibveliiies HaPAIE hitkRF B chida? oCRMBY had that are
pr ef eragl ycaalb%utcoggprgm msat gl y orlt hogorcl:atl E1130CS ﬁfﬂ%é }ﬁfe&ﬁ?ﬁr%s | evel

conggict %e\f@ndl éugﬁ?mexlntgl lﬁmeg.ﬁx\ﬁersthgpntlc‘ﬁ'ﬁpaftﬂ %\Jjezlmtcn%n to(z% grhggsz‘;cc\{ﬂdtc%n C%ggﬁy%t lve

materi a orm sup nent al secon I nes second
lings act as additional (or

12 To accomplish the above objectives, the present invention provides a method
13 of manufacturing a conductive line§ that are thicker for critical or major paths wirings which is
14 characterized as follows. A semiconductor structure is provided having a top surface comb}ised
15 ofa first dielectric layer. Next, we form a plurality (e.g., spaced approximately parallel) of first
16 level conductive lines over the first dielectric layer. The first conductive lines preferably runina
17 first direction during at least a portion of their length. The first level conductive lines comprised
18  of a first level first conductive line and a first level second conductive line. We form a second

19 dielectric layer over the first level conductive lines and the first dielectric layer. Next we form a
20  via opening in the second dielectric layer over a portion of the first level first conductive line. A
21  plug is formed filling the via opening. ’

22 Then, in a nove-l step, we form a trench pattern in the second dielectric layer.

23 The trench pattern is comprised of trenches that are preferably about approximately orthogonal



3 supplenental ) thickness for the second | evel conductive |ines hence they
are cal 5%9- 647 "suppl enental second lines". 5 W form second | evel
.conducti‘ve (?I nes over. at |east the supplenental second 6 lines and the
pl ug. The second | evel conductive lines are aligned parallel to the
trenches. The 7 trenches forned in critical path areas of the second |evel
conductt the firstiee] copdactivigpipeetentkay stsmoonidl! the reachas withetcofiductiedmateridont act
the first |level conductive |ines where a contact is not 9 desired. In the
cri i cdbrnpautpileareatat segbnd lres.s Ebongplemental wonduoes ¥e ab diétsnal e suppl enent al
second 10 lines underlie the second |evel conductive |ines thereby

i ncreasipyemprsalp fhickotssver tby sacatd levdl comityctivelliteh hedkners aecatlbe critical path
area thereby inproving performance. Furthernore, once the 12 trenches are
et cHed,"suppiazantdl ogcomd heessuppl enent al second |ines and the second | evel
conductive 13 lines with one netal deposition and one netal etch step.

Thi $ is a nuch si npWefforpr ecesidevel dorBiheiveri@seoder bivAnthe 8l @nquiD ¥éddad a

nmet hod for fabricating a conductive lines 15 that are thicker for critical
or rfaj dmepandchthe piugi Figssebyndflevehtmguasedines seplidredpatidl tb tresnéRs The 38 16
40 in FIG 5A) under the critical path areas of an overlying second
conducttranehdsiformeed id FritichBpafh erepy @f3bndecomiMend tomiuadhilaee Tht beiterianef i ts in
t he context of known process 19 technol ogy. However, a further

undef st @odtidigesfretnbefonatdioeonact teofent-agesndattitdRePivas@AtcoR@ctiNQNt i on may
be realized by reference to the latter portions of the specification and

at t achedksirelfl 1drRdritigsl-path deSQQf 3 becdnBldvef coRBREH E RhdsOthe Qfipdidigenki QMoRES 3 The
features and advantages of a sem conductor device according to the

10 lines underlie the second level conductive lines thereby increasing the effective overall wiring

11 thickness in the critical path area thereby improving performance. Furthermore, once the

12 trenches are etched, we can form the supplemental second lines and the second level conductive
13 lines with one metal deposition and one metal etch step. This is a much simpler process.

14 The present invention to provide a method for fabricating a conductive lines
5 that are thicker for critical or major paths wirings by forming second supplemental lines (e.g., 38
16 40 in FIG 5A) under the critical path areas of an overlying second conductive lines.

17

18 The present invention achieves these benefits in the context of known process
19 technology. However, a further understanding of the nature and advantages of the present

20 invention may be realized by reference to the latter portions of the specification and attached

21 drawings.




4 present invention and further details of a process of fabricating such a
sem congkipt g7 device in 5 accordance with the present invention will be
.nmore clearly understood fromthe following 6 description taken in
conjunction with the acconpanying drawings in which |ike reference 7
nuneral s designate simlar or corresponding el enents, regions and portions
and i n which: Fi gures I A 2A, 3 A 4A and 5 A are three dinensional views

for illustrating a 9 preferred enbodi nent of the invention's structure and
net Fod for form ng conduct iBréefDeperiptioniad thig Bravwings B, 2B, 3B, 4B and 5B are
atop plan views for illustrating for I | illustrating a preferred

enbodi ment of the i HieeRathishard atvaragasoba semeiconsuttotddvine atardingtp the 2
conductive lines. 5 CS00-067 1 2 Detailed Description of the Preferred
Enbotli nemsest BventioOard frirder detailslo€a progesstof tabridatifib euqhreesemdonituny@ntevisairpr ovi des
a nethod of manufacturing a conductive lines 5 that are thicker in

cri t3 catccomipnaeryitr the wiesdnh gyepanhe !l b8ewrétIG8lySademtiod Bpm thhéllowwent i on f or ns
6 supplenmental lines 38 43 (See FIG 5A) under a wiring layer (e.g., 50) in
t he &ri déscraptiopdaien of canfumctidn with thegictcanymnyingdravenganpiviich liRereeemred W ri ng

| evel (50 in FIG 5A) has the overall thickness the 8 in the critical path
ar eas ofiumdrels dbdigiaressilagfor serepdndisy/aéménty) eegf &6 rndpattidieant i wkitekss of t he
second 9 supplenental |ine(38). 10 The invention's supplenent |ines

i ncrgase the effectFigeresii as2AskEtAandbAarehreafdimdntiohfie/iswy fongiubtearag a

W thout increasing the wiring line width. The invention's suppl enent al

| i ne$ apeferkd embodrinaditiey intdieion's arybtutg and énethod f@8brofihgteideemranis) are
formed in a dielectric layer. Trenches 34

10 Figures 1B, 2B, 3B, 4B and 5B are a top plan views for illustrating for
11 illustrating a preferred embodiment of the invention's structure and method for forming

12 conductive lines.



13 32 (FIG3A) are forned in the dielectric layer (20) where the suppl ement
| i-nes d red, and a 14 damascene process is used to formthe
.suppieﬁéﬁp ? lines. For exanpl e, as shown in FIGS 5A 15 and 5B, the

suppl emental second lines act as additional (or supplenental) thickness for
the 16 second | evel conductive line (50) hence they are called

"suppl emental second lines" 38 42. 17 18 The nmmjor steps of the invention
can be sunmmarized as follows: 19 As shown in FIGS A and IB, a _
semonduct or struct Mreeailkd Descryptiva dfelle PRPerh&lVEmGodinieas surf ace conpri sed
of afirst dielectric layer 12. 21 Next we forma plurality (e.g., spaced
parallel) of first |level conductive lines 22 14 16 over the first .

di el®ectric lAyer Qwervieweof thesinveatieh conductive |ines conprised of a first

| evel 23 first conductive line 14 and a second first |evel conductive |ine

16. $ CS00-067 | V‘é’TFﬁe%'r@'s‘eﬁt ﬁe&ﬂeﬁip@vﬁ%?ﬂﬁelh@d|o?-¥1§ﬁuf2r9u%cotnb§ctivbrnﬁés I evel
conductive lines 14 16 and the first dielectric |ayer we
férrﬂ?” [ on

form a MhearddkeNg @ﬂcdl@oﬂrﬁﬁor%%@r@ pdihe | REtFiGS SIA%Q@B?OFIQ\(I?J%@?
of the first level first conductive line 14. 5 dielectric layer

shows i supbleendAiRnds AB(Sa@ MGU)284drs Wik fielsl isBgin e rfica RARESHRY
As shown pIErt;« FInGSl3A and(3B we T)ormra tlreér;r? er( te?%n34 ??Zlcl npgt hetsecond As

shown i Qirftle@yeft AFGBxamBlef thk kecb®wirmgNERES WA Ht} IAFRRANES Y HRESISE Bl TO
8  in the critical path areas of the thickness of second level line (50) and the thickness of the second

9  supplemental line(38).

10 The invention's supplement lines increase the effective cross sectional area of

Il the wiring layer, without increasing the wiring line width. The invention's supplemental lines are
12 formed after the via plugs (e.g., 28) (interconnects) are formed in a dielectric layer. Trenches 34
13 32 (FIG 3A) are formed in the dielectric layer (20) where the supplement lines are desired, and a
14 dam__ascene process is used to form the supplemental lines. For example, as shown in FIGS 5A
15 and 5B, the supplemental second lines act as additional (or supplemental) thickness for the

16 second level conductive line (50) hence they are called "supplemental second lines" 38 42.

17
18 The major steps of the invention can be summarized as follows:
19 As shown in FIGS 1A and 1B, a semiconductor structure 10 is provided

20 having a top surface comprised of a first dielectric layer 12.

21 Next we form a plurality (e.g., spaced parallel) of first level conductive lines
22 1416 over the first dielectric layer 12. The first level conductive lines comprised of a first level

23 first conductive line 14 and a second first level conductive line 16.

6



9 form suppl enmental second lines 38 42. 10 As shown in FIGS 5A 513, we form
second ¢$§%e¢] onductive lines 50 52 over | | the supplenental second |ines
.38 42 and™i pl ug 28. The suppl enmental second lines 38 42 (and 12
trenches) fornmed in critical path areas of the second | evel conductive
lines. 13 B. Preferred enbodinent 14 Referring to FIGS | A and | B we provide
a sdmi conduct or st retfenmea seQotiadi¢lagric gera2 0t aver tha fif h by elownpudtisednasfl4ar i r st
dielectric layer 12. The sem conductor structure 10 can also 16 conprise a
t op Zsur Feeand thf firat dielesitic thyed Bctric | ayer 12 and conductive lines (not shown)
(e.g., 17 Polysilicon or Cu or alumnumalloy lines). 18 C. Sem conduct or
structure 19 Seni coNewucwoformtarwicopenmgDa in sheysebad dietadictiayepas sivdrlay i ncl ude a
sem conductor 20 substrate or wafer, active and passive devices fornmed
Wi t Hi n pdmeonvelftbe firsaledelifmgubaductige @red 421 conductive | ayers fornmed on the

waf er surface. 7 CSO00- 067 1 The term"structure" refers generally to a
waf & or di e havi ngAashdwitie Fi®si B Ataad 32,aip\lnggsastfedneaiﬂmg'&estardp@ﬁqum.forrred
thereon, typically including a silicon or other sem conductor 3 layer
havidg transi stor OoAselidwerinFers candicBOwedBih & @8ndhafi@d 34 heriitk sedond
passivating field oxide 4 |ayer over the sem conductor |ayer, netal or

ot her cgisdereitilager gont act s ext endi ng down and 5 through the oxide layer to

t he sem conductor |ayer and interconnects extending |laterally over the 6
surfgce of the passiyakdwilinlFAGSHUA 4B, we fill the trenches with a conductive material to

9  form supplemental second lines 38 42,
i0 As shown in FIGS 5A 5B, we form second level conductive lines 50 52 over

11 the supplemental second lines 38 42 and the plug 28. The supplemental second lines 38 42 (and

12 trenches) formed in critical path areas of the second level conductive lines.

13 B. Preferred embodiment

14 Referring to FIGS 1A and 1B we provide a semiconductor structure 10 having
15 atop surface comprised of a first dielectric layer 12. The semiconductor structure 10 can also
16 comprise a top surface of a first dielectric layer 12 and conductive lines (not shown) (e.g.,

17 Polysilicon or Cu or aluminum alloy lines).

18 C. Semiconductor structure

19 Semiconductor structure 10 is understood to possibly include a semiconductor
20  substrate or wafer, active and passive devices formed within the wafer; and insulating and

21 conductive layers formed on the wafer surface.



Wthin the present invention, the substrate may be a substrate enpl oyed
mﬁthln §pelectron|cs fabrlcatlon sel ected fromthe group including but
, hot - 0 9 integrated circuit mcroelectronics fabrications, solar
ceII nlcroelectronlcs fabrications, ceramc 10 substrate mi croel ectroni cs
fabrications and flat panel dlsplay m croel ectronics fabrications. 11

Al t hbugh not speci fThsakiny"stiuptyest’ refere densirallyi tn atwaéer oc Hierating ac mos sedieet | onal
diagramof Fig. 1, the 12 substrate 10 may be the substrate itself

enpl Dy edtegiat dui airctibh etruvioe teined themon ctgpitalyrindadingm siliosn érrvthet Serhibénductor
alternative, the substrate may be the substrate enployed within tile

M croel legérrhaning sradsdstbratd otheatdndenndudrer eeviche fosmbsiheaine a Pasivh@igdmsd bkige eupon
or thereover any of several additional 15 mi croel ectroni cs | ayers as are

convent lageralvitythe sgrhioytaiderar bajpérnmetaBor vt it @6AdRE(iVedhasts babkdifaddwland 16 Such
additional mcroelectronics |layers may include, but are not limted to,

m crel ;edughmhecsidenap ROHie kericbaeios lay & 1k HREREINEaD basnSRIMaGPNIYUGEOhe | aYers
and mcroelectronics dielectric layers, 18 D. first level |lines 14 16 and

firse diefaeebfihe phsaveinglifydNext, we forma plurality (e.g., spaced parallel)
of first level conductive lines 20 14 16 over the first dielectric |ayer

12 he first diele |2 t | ayer
(I LD?- or and inter %té{]gfthg?gel%ené?ﬂagt% %Sh g‘%r eolf %Hggngfer‘%% c)?eﬁductl ve

l'i neg h@v‘{tﬁlngi%fcl*&'fb%trgméstfaprrlc%tlgﬁ ?@éc‘( d'tHi tﬁgr@o@dﬁé#dxr@é l?ﬁcﬁ%{ l?rFﬁedt 3 The first

| evel conductive lines are pref erab y conpri Irs evel first

condgct ﬁn\(&rétlacp rcht n%crgﬁggr&@]s fligr ﬁzgtqorﬁi%ﬁigggm Jrée?é ]pjo%}ée%'abﬁondum Lye.dine

16. The fiTst eveI uct i ve I nes catlﬁns(:(%ﬁﬁrl sed of
he 0" by WioeiPHron) 3 Pibyieh R RR Yl iR EET %@%ﬂ%ﬁé@ﬁ? mﬁth%Pyr formed:
PR S AL A T B e v

12 substrate 10 may be the substrate itself employed within the microelectronics fabrication, or in

15 the alternative, the substrate may b_e the substrate employed within tile microelectronics

14 fabrication, where the substrate has formed thereupon or thereover any of several additional

15 microelectronics layers as are conventionally employed within the microelectronics fabrication,

16 Such additional microelectronics layers may include, but are not limited to, microelectronics

17 conductor layers, microelectronics semiconductor layers and microelectronics dielectric layers,

18 D. first level lines 14 16 and first dielectric layer

19 Next, we form a plurality (e.g., spaced parallel) of first level conductive lines
20 14 16 over the first dielectric layer 12. The first dielectric layer can be an interlevel dielectric

21 layer (ILD) or and inter metal dielectric (IMD) layer.

22 The first conductive lines have portions that preferably run in a first direction.

23 The first level conductive lines are preferably comprised of a first level first conductive line 14

8



5 metal etch process. The first conductive lines preferably have a
thicknqg§m956petmeen about 4000 9 As shown in FIGS 2A and 2B, we forma
.second dielectric layer 20 over the 10 first level conductive lines 14 16
and the first dielectric |ayer 12. The second dielectric layer 11
preferably is conprised of silicon oxide, or low k materials such as HSQ
MSg,! FI3f @ seegnd first dgvgl condyesivefiae 46 c Bhrifirgs leye eenduetivedipey 1 bt etrematitrybliias a
t hi ckness of between about 10,000 and 14,000 A. 13 E. Via openings 24 14
Stild remrisedef and\iplias W ar udings formet often aadanasceop pivicerg. then iemoving teeecond
15 dielectric | ayer 20 over a portion of the first |level first conductive
| i n&® 14molgp The firsndevsironpudtine Bha@S 431& andreBBiblywirhed by BapdeuderR8itiig bfd ng t he
via opening 24. 18 The plug 28 is preferably conprised of a barrier |ayer
and 4n ¢ondeqtive laygsandpattetningltgeond@ctive ddyer @irigya wveventbyal ussést piteerihnd

suppl enental line" for critical lines. Wplugs 20 have better EM

r el i abi inetaletesproosspared to Al plug, but resistance is higher. 21 9 CS00-
067 1 F. Trench pattern 2 Still referring to FIGS 3A and 3B, we forma
trenth pattern 34 32hd first doaduBive doendefdiablyeate i thidkays of B@wedihgbolit @0oh
pattern is preferably conprised of trenches that are 4 approxi mately

or t hbgomsil 500@ Ag. , about perpendicular but in a different plane) to the
first level 5 conductive lines . W place trenches 34 32 directly bel ow
condiictive layer 50 which is a critical 6 layer that will affect the RC
del ay. The trench 34 exposes the first level first line 14 because

9 As shown in FIGS 2A and 2B, we form a second dielectric layer 20 over the
10 first level conductive lines 14 16 and the first dielectric layer 12.  The second dielectric layer
11 preferably is comprised of silicon oxide, or low k materials such as HSQ, MSq, Flare, SiLK, etc..

12 The second dielectric layer preferably has a thickness of between about 10,000 and 14,000 A.

13 E. Via openings 24 -

14 Still referring to FIGS 2A and 2B we form a via opening 24 in the second
I5  dielectric layer 20 over a portion of the first level first conductive line 14.

16

17 As shown in FIGS 3A and 3B, we form a plug 28 filling the via opening 24.
18  The plug 28 is preferably comprised of a barrier layer and an inner tungsten (W) plug.

19 Preferably we only use the Al" supplemental line" for critical lines. W plugs

20 have better EM reliability as compared to Al plug, but resistance is higher,



7 layer 50 has to be connected to layer 14. The via is replaced by trench
34. As hO he RC delay is inproved. 9 Preferably we formthe trenches 32
.34 first™and ‘then formthe via openings 24. 10 G Key feature of the
invention - Supplenental lines 1 1 As shown in FIGS 4A and 4B, we fill the
trenches with a conductive material 12 to form suppl enental second |ines
38 42. The $uppl drgftmpPattedtond) |ines act as addi tional (or 13

suppl enental ) thickness for the (yet to be formed) "second" |evel

conductive |ines hehitieefehys to FAGREA abBede s+l @ifeRbaters 388Tanghe i nes.
There do not need to be first supplenmentary lines to 15 have 'second”

suppl eneedndrdyelédtieByer®. The tré&h%tt%%efe&bﬁ @nﬂﬁe@@gtré@hesttnﬁ a?éjppl ement

line 38 can contact the first | evel first conductive line 14. This is a

desiar edyppRiAgbly Qﬁﬁ@}f e@l @R Gb&R %&ﬁehdleul%@ﬂda bRl ISME‘J) 0 20 f6QRLact

resi stance. Al so that the supplenment |ine 38 does not contact the

first |Qughctisearad W%Jpls&gﬂ‘éht%é ¥£33 th%uyl@elfmgmcﬁvéjlﬁgég%%m 9 AR, Want

to short line 16 with |line 14. Suppijemanta Ien to connect

.an uppagy e il WRN afrd DR ﬁ@g?ﬁe)heg]e kel a4 e &é@ﬂﬂ H}( v]epﬁr(s:§ﬁ)ne 4 The

eca
suppl errent al lines are pr y conprise um num-a uﬁ‘ﬁd 2

pr efgr ai?yé( 58%15 fo ht?e%%d% la% h?hésHQPsl I8 d% rt]re{l%e gg@ hltgfjgglc% AI al I oy

are prefera orne deposi 32 34

. Alger; ﬂf’ r‘é%&’ the Al can be 4 bI anket dep05| ted and patterned to form
th ? |ng t he trenches.

9 Preferably we form the trenches 32 34 first and then form the via openings 24.

10 G. Key feature of the invention - Supplemental lines

11 As shown in FIGS 4A and 4B, we fill the trenches with a conductive material
12 to form supplemental second lines 38 42. The supplemental (second) lines act as additional (or
13 supplemental) thickness for the (yet to be formed) "second" level conductive lines hence they

14 are called supplemental "second” lines. There do not need to be first supplementary lines to
15 have 'second" supplementary lines.

16

18 As shown in FIGS 4A and 4B, the supplement line 38 can contact the first
19 level first conductive line 14. This is a desired contact because more contact area and thus lower
20  contact resistance. Also, note that the supplement line 38 does not contact the first level second
21 conductive line 16. This is because we do not want to short line 16 with line 14. Supplemental

22 lien 38 is just to connect an upper & lower lines together. (E.g., 50 and 14).

10



5 H Second level lines 50 52 6 As shown in FIGS 5A and 5B, we form second
| evel gg 8 c%ive lines 50 52 7 over the supplenental second |lines 38 42
.and ‘th ﬁ'ﬂﬁ 28. The second | evel conductive |lines 8 have critical path
areas. For exanple, FIG 5A, the line 50 has critical path areas at | east
over the 9 supplenental lines 38 and 42. Critical path area are determ ned
or ildentified by t Héedenplagrratal liges atOpreferabiyr ¢oanpirised ofemi Aynmrmimudpytaod -
determne the critical path lines are how frequently the lines are |
acc@éssedferiblg nseconaisedofdict Thesupplaresntgriet ecalyrisehafval dlol reckefembiyof

bet ween about 12 4000 and 5000 A. 13 The conbi ned thi ckness of the

suppl erfemtedlbylGViR 3\ 38 Bitind 2n thBtrehdheoperingdd2 34 . canehacivelyahé AD&anR i S

pref erably between about 10,000 and 12,000 A. This is a greater thickness
15 #hamldnke dzecsitad acDpudidtet weforayier AlSIiad MBerend@s. The second | evel
conductive lines are aligned parallel to the trenches. The 17 trenches
formed in critical path areas of the second | evel conductive lines. The
second | evelH.18 Sendndtleved linesd® 52 e not fornmed to contact the first |evel
conductive lines where a contact is not 19 desired. 20 Preferably in at

leagt portions of thesehhtd erls PRAMN 85 eas rh stet'&hd% POchdL&URhingdsEgnduct i ve

lines 50 52, the suppl enmental secohd Iines 38 42 er Ie the second | evel

CondIUCtdv\éPthe%gW]én%ﬁl §&oﬁ@hﬁé§e‘%%%na g%rpﬁggsisf‘@‘hé Ek%or?é 1%9%%9{0%@ afak! wiring

t hi ckness I n e critical path area rnance. 11

CSOQ&' 0qyz:wél'crlncal %ttl]- Pn%ass ‘#BP&%E‘BHJ ié 5'/? tﬁg hﬁ: a%tc%txéal patillaFe%ts at leas over theSt line

14 to connect

9 supplemental lines 38 and 42. Critical path area are determined or identified by the designer. A
10 criteria the designers use to determine the critical path lines are how frequently the lines are

11 accessed. The second conductive lines preferably have a thickness of between about
12 4000 and 5000 A.

13 The combined thickness of the supplemental lines 38 or 42 and the second

14 conductive line 50 is preferably between about 10,000 and 12,000 A. This is a greater thickness
15 than the second conductive layer 50 alone.

16 The second level conductive lines are aligned parallel to the trenches. The

17 trenches formed in critical pé.th areas of the second level conductive lines. The second level

I8  conductive lines are not formed to contact the first level conductive lines where a contact is not
19 desired.

20 Preferably in at least portions of the critical path areas of the second level

21 conductive lines 50 52, the supplemental secohd lines 38 42 underlie the second level conductive

22 lines S0 52 thereby increasing the effective overall wiring thickness in the critical path area

XS]
w

thereby improving performance.

11




3 level line 14 to the upper nmetal line 50 (e.g., connect netal 2 (50) to
net al éx&é4% The 4 supplenment |ine 38 42 contacts the first |evel second
line 1 line 38 contacts line 16 also, this nmeans line 14 and |ine 16
will be shorted 6 together. Line 42 can contact to line 16 also if the

desi gner decides so. If not, the structure shown 7 in FIGS 5A and SB can
be Used. For this exanple, we don't forma plug where line 38 contact the
line 14 9 because with a trench, the anbunt of Al alloy is nore as such
resizstance i s | owerThetshpgermtilige 38 Corbvat ¢ the fifsniervea\fes.link 14 td conhédSthedAstand 5B,
we don't use a supplenental |ine where the plug 28 12 contacts the first

| i né beewlisiee {oto thhiispeewaniplige SA (RigS, codnedDhetal T(505 ioGadtalpatiy aagl it may not
be 13 econom cal to adopt such a design. 14 The invention's second

suppl enspplamgntlline88 4¢ abnihes fhemin® deval seadhd Iietial | evel 15 (e.g., M, M, M3,
etc) and is not limted to the second netal level as illustrated in the
FIGS. 12 CS00- 067 Iflihe 35tk iR 12 afSoPthRfimdahetherbadiiment wali bt e reliructure
of the invention is described below. 3 The conductive |ines have an

i ncreeaswgethdti LB @s sar dbneact doilmali 6 RRY I tAE 8RfinerTdiBideds L FHIMGRI ¥& chubd @S wn
conprise the following: 5 As shown in FI 1 A and 113, a sem conduct or

st ruct une1480 shamda Bt @R beUEdgace 6 conprised of a first dielectric [ayer 12.
7

8 For this example, we don't form a plug where line 38 contact the line 14
9  because with a trench, the amount of Al alloy is more as such resistance is lower, thus RC is
10 better improved.
I In FIGS 5A and 5B, we don't use a supplemental line where the plug 28

12 contacts the first line because for this example, this is not a critical path and it may not be

13 economical to adopt such a design.

14 The invention's second supplementary lines can be formed at any metal level

15 (e.g., M1, M2, M3, etc) and is not limited to the second metal level as illustrated in the FIGS.

12



A plurality (e.g., spaced about parallel) of first |evel conductive |ines
14 16 g@& gyer the first dielectric layer 12. The first conductive |ines
have af>Y%4 portions that run in a 9 first direction; The first |evel
conductive lines conprised of a first level first conductive line 14 10
and a second first level conductive line 16. Il The first |evel conductive
| i nks 14 16l-are Plreedrably conprised of Al alloy. As 12 shown in FIGS 2A
and 2B, a second dielectric layer 20 is over the first |level conductive 13

lines 14 16 and the drifefbd ethdde@bntiof tHealBEurkdf thbdnvdaitiGhRWaschiBed by 2A and
2B, a via opening 24 is in the second dielectric 15 |ayer 20 over a.

porgion of the firghelcdulctifd fisds heRNAUGEEME] tHidkBestdn cr%ﬁ:aﬁ%xtl?ﬁ'r@!@’l’h@ FI'GS 3A
and 3B, a plug 28 fills the via opening 24. 17 The plug 28 is preferably

CONRr | %@rﬁhu@tﬁve@u&@ﬁé‘r’nﬁ;se|tl?é/f%rlo@1'ﬂd a tungsten (W plug. The plug is 18
preferably formed by a deposition process and chenlcal mechani cal polish

(QB) (e.0., a 19 GaRRSEENAGRNOERSSI, s20nAS AROMIdLEN 7 A0 38 a

trench pattern 34 32 1s in the secon rlc ayer

pat%erqoh?n&heﬁ %ﬁ?h%“ﬁ9FH%Lf?9 of trenches that are approxi mately 22

ort hogonal to t I'rst conductive lines. The trench pattern is
preferably fornmed usi 3 photol itho roc e,

expgse develop, e#tw %}51 SBHB?BW%%Pg?@ﬁk§0@§bbvgé9m§1%g @Hﬁ&%lgn FI GS
4A gnd 4 renc hes are nductive 2 material to form
sup |er?~é%tvatr n@é& thfﬁégyeééEﬁLe gﬁéc%tghﬁl)/é P%Sé*%ﬁeasapomenspthefrétamy an

% and |s referabl formed by a CVvD Al deposition? or a A
d ep(?sl t |rﬁdiy IrgeHPNa L B rﬁhlley@ rCHlilCKl@[lVC lines comprlsed of a first level first conductive line 14

10  and a second first level conductive line 16,

11 The first level conductive lines 14 16 are preferably comprised of Al alloy. As
12 shown in FIGS 2A and 2B, a second dielectric layer 20 is over the first level conductive
13 lines 14 16 and the first dielectric layer 12.

14 As shown in FIGS 2A and 2B, a via opening 24 is in the second dielectric

15 layer 20 over a. portion of the first level first conductive line 14.

16 As shown in FIGS 3A and 3B, a plug 28 fills the via opening 24.

17 The plug 28 is preferably comprised of a barrier layer and a tungsten (W) plug. The plug is

18 preferably formed by a deposition process and chemical-mechanical polish (CMP) (e.g., a

19  damascene process).

20 As shown in FIGS 3A and 3B, a trench pattern 34 32 is in the second

21 dielectric layer 20. The trench pattern is preferably comprised of trenches that are approximately
22 orthogonal to the first level conductive lines. The trench pattern is preferably formed using a

23 photolithographic process (e.g., resist, expose, develop, etch, remove photoresist)

13



4 process using photoresist. 5 As shown in FIGS 5A and 5B, second | evel
conduct'ggé%%nes 50 52 are over 6 the supplenental second lines 38 42 and
.the pl .'7 The second | evel conductive lines are aligned parallel to
the trenches. The trenches fornmed in critical path areas of the second

| evel conductive lines. The second | evel conductive lines are not forned
to dontact the firgtsshevein J&sdifcandAB, theteanchaserefiliedcwith acondustiveot 10
desired. Whereby in the critical path areas of the second | evel -conductive
| i n@s Siat&ial tofoem stipplensanmb beemadliads 38 @@ ondhe icoemic®& mM&erim dteprkfeebtyhan Slecond

| evel conductive lines 50 52 thereby 12 increasing the effective overal

W ri3ng allby eldnie peeférably fimed by & CD patdépositien? sieAledepoditiiy andietd/pattSring
performance. 14 15 16 In this invention, words describing the alignnent
of uhe grodeesusaioephapipéstxi mate 17 terms and should be interpreted as such.

For exanple, parallel lines can nmean lines that are 18 approximately
paral l el and devi atApdswafin RIGOINEBRE S8 QRbRAELH) LEidutSvddines 3692 hR 30 as
opposed 19 to 180). Also, orthogonal |ines may be approxi nmately orthogonal

as the thob@heaehiaOicoid Kfehs 42 3R Pk angesdoes not have to be 90 (e.g., 60 to
120). The chip designer may wish to use slightly. 21 different alignnents.

22 A CS00-067 1 AlthadehdtitVebcdnd¥&Reiing HasideeBades ¢ iRedndiRh atjeve to
specific insulating -
8 trenches formed in critical path areas of the second level conductive lines. The second level
9  conductive lines are not formed to contact the first level conductive lines where a contact is not
10 desired. Whereby in the critical path areas of the second level conductive lines 50 52. The

11 supplemental second lines 38 42 underlie the second level conductive lines 50 52 thereby

12 increasing the effective overall wiring thickness in the critical path area thereby improving

13 performance.
14
15

16 In this invention, words describing the alignment of the lines are approximate

17 terms and should be interpreted as such. For example, parallel lines can mean lines that are

18  approximately paralle] and deviations of alignment from parallel (e.g., 150 to 230 ° as opposed
19 to 180°). Also, orthogonal lines may be approximately orthogonal as the intersection of their
20  planes does not have to be 90° (e.g., 60 to 120°). The chip designer may wish to use slightly.

21  different alignments.

22
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2 materials, conductive materials and apparatuses for depositing and
etchingphhese materials, it is 3 not limted to the specific materials or
appar atuses but only to their specific characteristics, such 4 as
conformal and non-conformal, and capabilities, such as depositing and
etching, and other 5 materjals and apparatus can be substituted as is well
undérstood by thoséldRESN 8if ipyentipihasdeen ¢oseraed aelatinsite spesificdnwfatiag
appreciating the present invention 7 Wile the invention has been

par £i cihaasrials. A VEriepteradscand Barpritiisen forafeppsitiigant gtching thpseMeterialg, it is

enbodi ments thereof, it will be understood by those skilled in the art that
var Bougiodlisfiedigdhe spacifiemaiesiaky od eprerdtesesiayt oply tatleber spedi frocitaragegpiatiesi sughf r om
the spirit and scope of the 10 invention. It is intended to cover various
nmodi4f i caconfasnapnd stmddnformal, pechgpenatshitiss, at ad dépopitiog edimesyg, andtlothere scope  of
t he appended clains therefore should be accorded the broadest 12

i nt &r prredtedal andsppastut cangrecobP@ssd &l ik walll ahdeehd iyaaddeQRSle@mthsi m | ar
arrangenments and 13 procedures. 14 What is clained is: 15 CS00-067 1 1. A
net sod mikrdebirbfiad dranfief appaRrtsd ind@rdstesehiigt have suppl ement |ines under
the critical 2 path areas of the conductive lines; conprising the steps of:

3 a)7 providing a sewhgohdutleatiorSiak BednatidiaYlyRBov AU baGanGORRAESed of
a first 4 dielectric layer; S b) formng a plurality of first |evel

condiictipye drkfReed %%dir%@rltgghﬁie@ bt \ml%le%ﬁ%err%tﬁod tf‘)yt;%ée s?ill%@iirfithfs b $ar GRRAYCT i7ve

lines running in a first direction; sai Irs evel conductive |1nes
conpy i SgAn@ ifedrina8l dbiglYEShayf bd ﬁ&de%ﬂgﬂp&ép\éﬁin& i) tﬂggplﬁt ;In'drs%pel $£Y& second
conductive 8 |1 ne;

10 invention. It is intended to cover various modifications and similar arrangements and

11 procedures, and the scope of the appended claims therefore should be accorded the broadest

{2 interpretation so as to encompass all such modifications and similar arrangements and

13 procedures.

14 What is claimed is:

15



9 c) formng a second dielectric |ayer over said first |evel conductive

| ines %gg said first 10 dielectric layer; 1 1 d) formng a via opening in
sai d sectidi el ectric | ayer over a portion of said first 12 level first
conductive line; 13 e) formng a plug filling said via opening contacting
said first level first conductive 14 line; 15 f) formng a trench pattern
in said second dielectric la said trench pattern 16 conprised. of
trerchek that mgihed aﬁ@ba%tmpﬁﬁvdé@mé@%mm haye suprierngni dpes|usge) the gritical
conductive lines; 18 g) filling said trenches with a conductive material to
f orrd supmadnamsaift@emod\@tlw heas; compgising thaottenswd: second | evel conductive

| ines over at |east said supplenental second |lines 20 and said plug; 21 i)
sai @ second d)evealroddinglmsémivenductoesratuge bdvingretdp parfak cethprisesd 98k drst r enches;
said 22 trenches forned in critical path areas of said second | evel
condactive |inefi¢lesat dy&3 second | evel conductive |ines have critical path
areas; said second | evel conductive 16 CS00-067 24 lines are not fornmed to

contact sai dhyf i risimihgvediuraRydIciirbievel EaRiEctivaaings evet euid fat diekctiiatlayed5
desired; whereby in the critical path areas of said second |evel conductive

lineg, said 26,zUM0 QNBRE:H 1iISQGORENd G stiideidnl 6aid afstcS@GoREctioy Bhes

conductive lines in at |east 27 portlons of the critical path area thereby
i ncreasing the &Méﬁﬁ&d & ﬂ¥ﬁ5@1 Iﬁrs\f"'céddﬂgtweaﬁletam £ KRAeRSel BcdnBofductiveal path
area thereby inproving performance. 2. The nethod of claim1 wherein said
firsg level conguctive lines are conprlsed of Al alloy.

9 c) forming a second dielectric layer over said first level conductive lines and said first
10 dielectric layer;
B d) forming a via opening in said second diclectric layer over a portion of said first
12 level first conductive line;
13 e) forming a plug filling said via opening contacting said first level first conductive
14 line;
15 f)y  forming a trench pattern in said second dielectric layer; said trench pattern
16 comprised of trenches that are approximately orthogonal to said first level
17 conductive lines;
18 g) filling said trenches with a conductive material to form supplemental second lines;
19 h)  forming second level conductive lines over at least said supplemental second lines
20 and said plug;
21 i)  said second level conductive lines are aligned paralle! to said trenches; said
22 trenches formed in critical path areas of said second level conductive lines; said
23 second level conductive lines have critical path areas; said second level conductive

16



3. The method of claiml| wherein said first |evel conductive lines are

f or med bl ank depositing of a conductive |layer and patterning said
,conduct¢§59 P@yer. 4. The nethod of claim| wherein said plug is conprised
of a barrier layer and a tungsten (W plug. 5. The nethod of claim1
wherei n said second supplenent line contacts said first level first
corziuct i ve | i nédinesare Tbtformeadhio domfct Ghid ifingt levahwmmndiative heesyehsr cosmhtast gmot
structure conprises a substrate is selected fromthe group consisting of
m czoel ect r oni aiksicsdndbetioy innid eitical mth arewrofedid s¢conhices cosdnrtivolmbactholr
materials; and mcroelectronics dielectric materials. 1 7. A nmethod of

f abgg cation of sgsemehthieveind tipedingtili¢gaitiiserwad fvel upykieetmdsah af leases under 2
the critical pat areas of the second | evel conductive lines; conprising

theypteps of | Qhidis QF itdicREcat pRBAHAARNFLHiAEre g URS STFRHAENIRTL Wirf@p Surface
conpri sed of afirst 4 dielectric | ayer; 17 csgo 067 5b)formng a plurality

of b4rst |evel ﬁ&ﬂ%m%@cﬂuwap tPYEA thRAILY | rt]brrosﬁlgcammﬁhéec layer; 6at |east
portions said first conductive lines runhing in"a first direction; said
first level 7conductive lines conprised of a first level first conducti ve
line and a first |evel 8second conductive line; 9(1) said first |evel

conduct ,ve |1 Peseﬁéﬁgf%gﬂ &ﬁ&e&fsafalms&&fe?%o@me dh@ssgre LGS lf OpHA ve

lines afe fo depoésitin

pat terni ng S g}eg (E:llglﬁ‘glu lél Slﬁl-%Qfo%t levem:on U(gl\/??lng are gor%leggt Ha%k ! ayer

over sald f| I nes and sal

depositing of a conductive layer and patterning said conductive layer.

4. The method of claim 1 wherein said plug is comprised of a barrier layer and a tungsten
(W) plug.
5. The method of claim 1 wherein said second supplement line contacts said first level first

conductive line.
6. The method of Claim 1 wherein the semiconductor structure comprises a substrate is
selected from the group consisting of: microelectronics conductor materials; microelectronics

semiconductor materials; and microelectronics dielectric materials.

1 7 A method of fabrication of second level conductive lines and supplemental lines under
2 the critical path areas of the second level conductive lines; comprising the steps of :

a)  providing a semiconductor structure having a top surface comprised of a first

(98]

4 dielec_:tric‘ layer;

17



| 3di el ectric layer; 14d)form ng a via opening in said second dielectric
| ayer over a portion of said first 15l evel first conductive |ine;
.16e)f ofAP @64 plug filling said via opening;, 17(1) said plug conprised of a
barriér layer and a tungsten (W plug; 18f)formng a trench pattern in said
second dielectric layer; said trench pattern 19conpri sed of trenches that
ar esappr oxi vat efoymiapt hplgahigl of Girs &ivel dondgtivé Bveslov@Oeuirfastcti¢learid lapes ;-
21g)filling said trenches with a conductive naterial to form suppl ement al
secend |ines; 22&)f guitidmgaiddcanrdnduerd lireendnigiiv e fikdt desctiovesaiddfirst leest sai d
suppl enmental second lines 23and said plug; said second | evel conductive
l'ings having ceéﬁdh@aﬂema@ébngfrgacs@fazmisols@dl drss eqninctivedinelanc o fickuivelve | i nes
are aligned parallel to said trenches; said 25trenches forned in critical
patlh areas of saibfy ssEeAdel@¥el conductive lines, said 26second |evel
conductive lines are not formed to contact said first |evel conductive
271ines where a contact is not desired; whereby in the critical path areas
of gaid second 1@)0_80&*1@_% R34 RYRducGANEHAS hicBmbiifR%r A¥al d suppl ement al
second lines underlie said second | cvel 29conductive |lines thereby
increasing the effective overall wiring thickness in the 30critical path
ar e t her eby i np(Dvi ngpipérst eretmoodictive brewiardoohatbyrblahdepesithawvifiag
conductive |ines where the condu tive.I'n%ﬁ hgv? an 2. increased thickness

ald conduclive iayer

in Britical path ar SHEUCRGIRYE af Eﬁuepnnés er
12 c) forming a second dielectric layer over said first level conductive lines and said first
13 dielectric layer;
14 d) forming a via opening in said second dielectric layer over a portion of said first
15 level first conductive line;
16 e) forming a plug filling said via openling;
17 (D said plug cor‘nprised of a barrier layer and a tungsten (W) plug;
18 f)  forming a trench pattern in said second dielectric layer; said trench pattern
19 comprised of trenches that are approximately orthogonal to said first level
20 conductive lines;
21 g) filling said treﬁches with a conductive material to form supplemental second lines;
22 h)  forming second level conductive lines over at least said supplemental second lines
23 and said plug; said second level conductive lines having critical path areas;
24 1) said second level conductive lines are aligned parallel t.o said trenches; said
25 trenches formed in critical path areas of said second level conductive lines, said
26 second level conductive lines are not formed to contact said first level conductive
27 lines where a contact is not desired; whereby in the critical path areas of said second

18



a sem conductor structure having a top surface conprised of a first
dicelectric layer-, j a) 4b)a plurality of first |evel conductive |ines over
sai d fi¢X0-86%l ectric | ayer; at |east 5portions of said first conductive
lines running in a first direction; said first |evel 6conductive |ines
conprlsed of afirst level first conductlve line and a second first 7level
corzfuct i ve | i ndeveBedrdugtivedings. diidenplemental serand nas undesiigisaq sesend levald)
condiJtctive lines and said first 9dielectric |layer; 10d)a via opening in
sai 2b second di eloedtctive lihaylsreyinerezsinyshe ¢ffastivs ovesllgviring ghicknessap the r st |

| conductive line; 12e)a plug filling said via opening; 13f)a trench pattern
in s@i d second ditiehleairdre thergley imsaving perémmbingpat t ern conpri sed of
l4trenches that are approxi mtely orthogonal to said first |evel conductive
|l i nes; 15g)said trenches filled with a conductive material to form

suppl emental second |ines, 16h)second | evel conductive lines over at |east

port ? ong of gakd; C%H&IM&%QE@MV%%C&HG‘JC%Z& liR@SviRRChS dbrdupiwedineSRdvE agecond

| evel conductive I'ines having critical path areas; 18i)said second |evel

condyct i vlenclrelq e%sth%fix%sﬂ]'&%ﬂ RA s J(ﬁ)ngpeSI% id trenches, said 19trenches

fornegd in Cri area “of  sai coild | evel conductive lines, said

?-igr SC'?OPeSgI? éonggge?qg%nldleigt%lr %LIJCF r?_lea:[svl\ry%ﬁa tlolgrs]ueéacgr m;gcl'?sted LPL Hfsggnte%gt(fgé&ﬂpt Sa' d

€ con 'S Nno esire vvher
1 ouhe i1 L Bathargas ol Sduagrond 22 Levl, fanchenive d Lage. sai¢

5 portions of said first conductive lines running in a first direction; said first level

6 conductive lines comprised of a first level first conductive line and a second first

7 ) level conductive line;

8 ¢)  asecond dielectric layer over said first level conductive lines and said first

9 dielectric layer;

10 d) avia opening in said second dielectric layer over a porﬁon of said first level first

11 conductive line;

12 e)  aplug filling said via opening;

13 ) a trench pattern in said second dielectric layer, said trench pattern comprised of

14 trenches that are approximately orthogonal to said first level conductive lines;

IS g)  said trenches filled with a conductive material to form supplemental second lines;

16 hy  second level conductive lines over at least portions of said supplemental second

17 lines and said plug; said second level conductive lines having critical path areas;

18 i) said second level conductive lines are aligned parallel to said trenches; said

19 trenches formed in critical path areas of said second level conductive lines, said

19



23 conductive lines thereby increasing the effective overall wring
thicknegﬁpég)é 24 critical path area thereby inproving perfornmance.

.9. The s Bduct or device of claim(8) wherein said first |evel conductive
| ines are conprised of Al alloy. 10. The sem conduct or deV|ce of claim(8)
wherein said first | evel conductive lines are forned ?Iank de 05|t|ng of
a céAductive | asrePndlfve! sadueti v IHgs aisingt @Hﬁ%ﬂfé’tci"(}‘éc‘lsé@é"t’“ e aTe ” tve .

sem conduct or devi ce of cIa|n1(82 wherein said plug is conprlsed of a

bar Riler | ayer ahepsavhetiyankast Empt desingshs Wfirﬁb)ﬂ\'“sté?ri‘fééﬁ%ﬁ%%%‘Fasdg\??-‘éée‘}?a% ng
conductive lines where the |ines have an increased 2thickness in critical
pat B2ar eas; conjsvelsionductigalines, sshiueplanaeitloecandrinet underlisavidneccad deygl sur f ace
conpri sed of a first dielectric | ayer; 4b) a plurality of first |evel .
condactive i nesomaﬁvesimiedthf:iebsinceﬁasjhgdtereffcctl\amcrpllatriﬂm?skne'spmtbé ons of:
said first conductive lines running in a first direction; said first |evel
6corpduct i ve | i nesticadpah aee theddbyampiovily peefumtanté.r st conductive line and a
second first 7level conductive line; 8(1) said first | evel conductive lines
are conprised of Al; 20 CS00-067 9 (2) said first |level conductive |ines
are formed by bl ank depositing of a 10 Alum num all oy conductive | ayer and
patterniqg sapd S&QQQ%YC{OY%eJlé’é/ﬁfcialm:kd) Wheréin §zﬁ@9ﬂ@le@hl@oﬁ@&c’hb@h$é§3ﬁ?€ over

sai d flrst | evel conductive lines and said first 12 dielectric layer; 13

d) avia g_pggnggi éﬂal%ﬁb)d second dielectric layer over a portion of said
first level Tirst

10. The semiconductor device of claim (8) wherein said first level conductive lines are
formed by blank depositing of a conductive layer and patterning said conductive layer.
I1.  The semiconductor device of claim (8) wherein said plug is comprised of a barrier layer

and a tungsten (W) plug.

I 12. A semiconductor device having conductive lines where the lines have an increased

2 thickness in critical path areas; comprising:

3 a)  asemiconductor structure having a top surface comprised of a first dielectric layer,
4 b)  a plurality of first level conductive lines over said first dielectric layer; at least

S portions of said first conductive lines running in a first direction; said first level

6 conductive lines comprised of a first level first conductive line and a second f'u_"st

7 level conductive line;

8 (N said first level conductive lines are comprised of Al;
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14 conductive line; 15 e) a plug tilling said via opening; 16 (1) said plug
conprised of a barrier |layer and a tungsten (W plug; 17 f) a trench

patter nfC$3P-8af d second dielectric layer; said trench pattern conprised of
18 trenches that are approximately orthogonal to said first |evel
conductive lines; 19 g) said trenches filled wth a conductive material to
f or M@ suppl enent al(2secerid firgt fryst congartivg lisescsnEprmed/ by bladhérpetiiivgcid nes- over
at hgast said suppl eqpnldl, ARGABHIASE,AA BRdhing hiPtidicisRig pecond

| eve pa¥ ar eas; I

conductive lines have critica ) said second |eve

conguctive | §nes, aténdadidisngsiapardvet fkd i@t 189l dodduetiedams asdatli fird3 trenches
formed in critical path areas of said second | evel conductive lines, said

24 second | evel jcnduetbve |ines are not forned to contact said first |evel
conductive 25 ??nes &ﬁefe a contact is not desired; whereby in the

critical path area SR i CANAULCHE VST shili TOS 1eve Pt
supéfenentalQ%ec%ﬁgOﬁ%ﬂégh%ﬁgggﬁﬁgdgégghgégﬁﬁdglg@%lIb7séonhuc%ivé l i nes
theﬁgby increasiqg HQp Fffective overall wiring thickness in the 28
critical path af¥R“Yh&8By i nproving performance. 21

15 e)  aplug filling said via opening;

16 (1) said plug comprised of a barrier layer and a tungsten (W) plug;

17 f)  atrench pattern in said second dielectric layer; said trench pattern comprised of
18 : trenches that are approximately orthogonal to said first level conductive lines;

19 g)  said trenches filled with a conductive material to form supplemental second lines;
20 h)  second level conductive lines over at least said supplemental second lines and said
21 plug; said second 1eve! conductive lines have critical path areas;

22 i) said second level conductive lines are aligned parallel to said trenches; said

23 trenches formed in critical path .areas of said second level conductive lines, said

24 second level conductive lines are not formed to contact said first level conductive
25 lines where a contact is not desired; whereby in the critical path areas of said second
26 level conductive lines, said supplemental second lines underlie said second level

27 conductive lines thereby increasing the effective overall wiring thickness in the

28 critical path area thereby improving performance.
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