I 4 AUG 2005 Assorted Al um num Wring Design to Enhance Chip- Level1 , 2005
Performance for Deep Sub- M cron Application Background of |nventi olh @JGEL)
Field of the Invention 6 This invention relates generally to fabrication of
sem conductor devices 7-having netal conductive |ines and particularly to

st he fabrg i .conquctive lines that are 8 thicker in critical path
¥ Yo A&@Pﬂeﬂﬁlﬂklr?lfrg% Bﬁ

afeas to i nprove per e 5HaEn %Eéhgmq@bmkhweyrmomam‘cabf-mef)isgﬁ_ of 9
conductive lines and underlying supplenental |ines that together are.
thi'cker than only the 10 condudYlicren|Appicatioicriti cal path areas of the
c'o;%ductive lines. 11 12 2) Description of the Prior Art Wring delay is a
dom nant factor in the performance for deep -subm cron 14 CMOS devi ces.
Wth snmaller devices, larger wiring delay per unit length is inevitable. In
curkent 15 technol ogy, criti quckgﬁ;m&r v%lij‘%lly made wi der to reduce
W ring resistance and double pitch is 16 commonly enpl oyed. However the

doubl el)piFiadh of ehecinsep@oise chip size to increase. 17 The inportance of
overcom ng the various deficiencies.noted above is 18 evidenced by the

- exteensi ve technol Ogﬂh?saihvgﬁ%é%'r g{rc{gnt directed to the subject, as docunented
r

by .19 the relevant patent a EEMFIbATC bricatign of semitdreluctonsiesitesand

" appar qwﬁgﬁg%?%&%ha\{‘%qt techni cal 20 devel opnents in the patent literature

A,

can be gl éaned by consi J&f FRGPRIECEadyty the fitomation bitond@divehizgs tar pleOCeSS t o

| ower &g, J-ng del.ays by .nmaking the wire lines thicker in critical areas.
22 Hov@ve?%t%#@alpqﬁ&%@%s %émEEﬂYﬁlﬁebfatf@mce 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,

11

12 2) Description of the Prior Art

A

. |'1 - 0 . ) . .
3 Wiring delay is gidomman_t factor in the performance for deep -submicron

" 14 - . L] . - L]
CMOS devices. With smaller devices, larger wiring delay per unit length is inevitable, In current

15 iti i
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 i'mpo'rtance 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 tech.nical'literature. The closest and apparently more relevant technica;l
20 developmentg in the patent literature can be gleaned by considering US 5,990,001(0da) that

2 ’ . . N 0
. I shows a process to lower the wiring delays by making the wire lines thicker in critical areas.

22 However, this process is complicated.




| 1 4 AUG 2005 US 5, 960, 309( Takano) shows a nmethod wres devices'fQ%n??‘%&]
a semconductor integrated circuit. The nethod includes the step% fAUS 5
finding a wiring path between 3 the devices, determ ning whether or not a
gelay intransmtting signals through the wiring path is 4 within a

redet ér mi ned r ab§e’,SGha09(Takane) chob@d rhénOdityiref dd i GORLLA [T . changi ng
éhe number, or 5 area, or both of them of through-holés of a given via in

* £he samfdondugtat ilnt@mwdldfcuith?héjﬁlleﬁ%d"mﬁ [ t timng. constraints.. The
integrated circuit thus wired I's capa 818 ﬂ%?ﬁg?@ﬂ@gﬁ fHePainbatweer equi r e

3eveheddidaaydet@ntia patents can be further inproved upon. 2 1 4
AUG 2005 2 SUemrarlyﬁgﬁehth Pﬁ@‘gn ‘f‘l"?)aﬁ’ ‘E%ﬁaflsrl’%“%%mslwl%@fom threirproematints

ynvent; ; j net had f f.abricating a 4 conductive lines that
are thi QEQIF&F%? ﬁ}é{re?? ?‘%&1 a%ir'?ﬂiﬁ Cg‘ﬁayr}aphgofm feiglaing changdisg the rahjbegtorof t he
resent .invention t rovide a nethod for fabricating a 6 conductive lines
%)hatsd ﬁ%ﬁ 811 Q%ﬁgtg}eq riheuighiheles 0B sivgnota pdbhiwinmigr panigso Myt frerddiah Gnects in
:gupgﬁ;nental lines _7 under the critical path areas of an overlying
CondUcY P Gonpraints gThe infegraserbairvait thy wised iBfeapdite OF IRGENRE kigﬂﬁgl{ﬂaw to
rovide a nethod for 9 fabricating a conductive |ines t%a are thicker for
ri fPEHC sgyerglpley. paths wirings by forming 10 second suppl enent al |
| i nesunder the critical path areas of an overlying second conductive |ines.

12 To acconpl i shHbivevabiie: pikRE IR urth B8 mBF&RE Thoh NVENt i ON provi des a
nmet hod : '



13 of manufacturing a conductive lines that are thicker for critical or
maj or paths wirings which is 14 characterized as follows. A sem ¢ oh iy 39“5
structure is provided having a top surface conprised 15 of a first
dielectric layer. Next, we forma plurality (e.g., spaced approximately
- parallel) of first 16 |evel conductive lines over the first dielectric
| ayer. The first conductive lines preferably run in a 17 first direction
s during at least a portion of their length. The first | evel conductive lines
conprised 18 of a first level first conductive line and a first l.evel
second conductive line. W fobmmmeyadthe LBediighectric | ayer over the first
Ie\éel conductive IiIn_es %gd the first dielectric layer. Next we forma 20
" vi & opening in the Itiscondjedt ef the brdsentlidyatio 1dRQrAd fthe f£irst

| evel first conductive line. A gl plug is ?gcﬁ?rrggld?iglnlgétﬁgd {%ﬁéal{ﬂcﬁ“%%ni ng.
22 “Thefrndietive limes ellat steapick¥erof B1ifBaRof fJF atﬂ?%r?rn in the second dielectric
| ayer. 23 The trench pattern is conpri'sed o ti'&fhches that are preferably

abdut approxi mat el it Bk RegeNet s = 2005 to the first |evel conductive
‘lines. In a key step, we Tg:iell 4 %8@%@%@@0\5\}0{‘?{05‘%6%%‘?4fﬂéfﬂrbatcéﬁimga to 2

f orom sepEb etk tHe RNk i .The suppl enental second |ines act as ,
addi tional (or 3 suppl egn%ir(]%rar}ﬁ fc?thclag%rn@g) TPYPs Mirenas by dauning vepplenerdeldiey e

lirfes hrRegtDS I ‘4 "suppl eprental. second lines". W form second
| evel condugtilvgalﬁzl{aﬁle%@%svoggné‘t"erl%‘& foRqustixg bpsenent al second 6 |ines and
thg plug.” The secozd Ievgl conductive lines are aligned parallel to the.
trenches. The 7 tréhtRBYNEH Phget af thecpriesant iveptadritogrevide oimdiial fsecond | evel
co ducftfi{)\{e lines. The supplemental 8 second lines are not forned to

cont ac ‘i??éf“glar@dlkfévéﬂlﬂ@&)ﬁhdmtm&ekfmith@lamn@o%@%iﬁg? bg%rm% desired.
Iﬁ@t he crld; cal path areas of the second | evel conductive©lines, e

suppl e¥EeicaiuppsoEntl lid@uhderabe HAEAT hdtR atddS of vel condyctive, |lines
thlelreb.y i ncreasing the effective ovﬂéralal Woriﬁﬁg%ﬁytn% seeond conductive lines.

12 . - . . r ‘
| | To accomplish the above objectives, the presert invention provides a method
] N - " ! . ! - ) e - .
3 of manufacturing a conductive lines that are thicker for critical or major paths wirings which is
. ! D
14

characterized as follows, _A semiconductor structure is provided Having a top surface comprised

15 ofa first dielectric layer. Next, we form a plurality (e; 8. spaced approximately parallel) of first

16 level conductive lines over the first diclectric layer. The first conductive lines preferably run in a
17 first direction during at least a portion of their length.- The first level conductive lines comprised
18 of afirst 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 i -
Then, in a novel step, we form a trench pattern in the second dielectric layer.

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




' supplenental lines (e.g.,

I 1 thickness in the critical path area thereby inproving perfor
Furthernore, once the 12 trenches are etched, we can formthe sup |§H¥Kiémﬁ
second lines'and the second | evel conductive 13 lines with one netal
deposition and one netal etch step. This is a nmuch sinpler process. 14 The
present invention to-provide a nethod for fabricating a conductive lines

15 k hato the dirsthievek esnduefveClidsi r_major. s wirings by form ng second
Tery 'iﬂe%_ %‘%kg}bsm‘ﬁ‘ﬁ %ﬁ)tr@ﬁb@rwtth@ cerductieamapmiahto

~arems anﬁdﬁ ond onductl ve lines. 17 18 The present i nvention
achi eves t heg%ﬁ%g%eg&g §5"ﬁﬂes CSHRR ementsf serpiwingsraocasslditib9at gsihnol ogy.

Howevey, . un andi ng of the nature and advantages of the
present pfgenﬁe%]h@ae[ﬂ&c sr?%”%‘éS?fé&lgﬂ%@ﬁcwucmelmﬁﬁmenéeq U(gh@re'cﬁﬂéoer portions of
§ Speg ijll cattiai) B”P attached 21 drawings. 4 1 4 AUG 2005 Bri ef :
Descrl pt B™6F BWSngs 3 The features and advantages of a
serg conduct or deV|3§ g;cordlng to the 4 present invention and further'
det ails of a processe &It ghenchyelngnsutive AnsEH £ QPR % ice in
gorg]ance with the present invention will be nore tég%u ﬁnﬁg%ﬁ?fo’ﬂdfrom

Fq%ﬁﬁ@WI%%lSpttqrxdrietreﬁlcerﬁudeﬂ\r@Qﬂés%@gﬁlg%t%déﬂﬁ peftg%ﬂgfr%?"gg% ng

'dravm ngs in which like reference 7 nunerals

~ cor'r esiwheniyroedimenttal 520hRAS oAME < n which: 8 Figures IA,
- 2A, 3A 4A and 5A are three di Tens| on%hélléé}\%ch PCtt‘feIIB?tsrﬂquH@PI&meg‘fal :

Copr & erseechdslivee did A o edt cture and nethod for formng
conductive |ines. 10 Flegl}pggh{i’lé%ﬂég%t ﬁeﬁ%f‘gu%th‘@ lines whers aacantgst i3l vi ews

fom il I
o dedi®éd. afni tRY i1 path areas of the second level conductive lines, the supplemental second

10 i )
lines underlie the second level conductive lmes thereby i ncreasing the effective overall wiring

IT  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 deposmoo and= one metal etch step. This is a much simpler process.
14 The present invention to provide a method for fabricating a conductive lines
IS | that are thicker for critical or major paths wirings by forming second supplemental lines (e.g., 38
16 40in 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.




| | illustrating a preferred enbodi nent of the invention's structgrf emsd
met hod for formng 12 conductive lines. 5 1 4 AUG 2005 1 Detailed * Al 2005
Description of the Preferred Enbodi nents 3 A Overview of the invention 4
The present invention provides a nmethod of manufacturing a conductive |ines
that are thicker in.critical (or major) wrings paths (See FIGS 5A and 5B).
The invention forns supplenental lines 38 43 (See FIG 5A) under a wiring
Ia)ler (eg., 50) inthe critical path of the wring |layer. For.exanple,

the second wiring level (50 in FIG 5A) has the overall thickness the 8 in

the critical path areas of Briig Deld Sk ?Q‘fﬁfe(l)g‘g%?% | evel line (50) and the
I ). 10

" thickness of the second 9 suppl enenta ne The invention's

~suppl enent |ines i Rgy jve cross sectional area of | 1 the
wiring layer, wit hg&% ??dﬁlgﬁigaﬂs%ll aﬁ]égﬁééésﬁ% isﬁﬁuqc’fﬂa‘é“% Vife apprdingtaike on' s

su pleﬁ}g& I.nes. ar 12-farned after the via plugs (e.g., 28) '
(i R er conh?gf/ é‘;‘%g‘raé‘%—ffﬁ?ﬂ"ééie{aﬂs & yPEIcet Gt rjcaijag suchpeseteandgdor d8i@2in( FI G
3A) ar C(fn%zrlrm%dw.i n, the dielectric |ayer (20) where the supplenent |lines are
dedi r 60° GRSy thg RReseRigR¥eSion vl deireorg slearly undasstand fremsthppolaveng al | i nes.
For6 exa%n%l% as shown in FIGS 5A 15 and 5B, the supplenental second |ines
act aSSSd@tonspkan Ip SPnisDRisnewiEhthslapcarmpao ingsBawiogs trhehith ke ceb@ntevel
cogductive i ne (50). hence they are called "suppl emental second |ines" 38
42/ "1 7wumerals designate s.1m11ar or corresponding elements, regions and portions and in which:

8 Figures 1A, 2A, 3A 4A and 5A are three dimensional views for illustrating a
9  preferred embodiment of the invention's structure and method for forming conductive 1iﬁes.

10 Figures 1B, 2B, 3B, 4B and 5B arc a top plan views for illustrating for

11 illustrating a preferred embodiment of the invention's structure and method for forming

12 conductive lines.




18 The major steps of the invention can be summari zed as foll ows: 1§dﬁﬁ
showmn in FIGS | A and I B, a sem conductor structure 10 is provided1 b 2005
having a top surface conprised of a first dielectric layer 12. 21 Next we
forma plurality (e.g., spaced parallel) of first |evel conductive |ines

22 14 16 over the first dielectric layer 12. The first | evel conductive

|'i nes conprised of a first level 23 first conductive line 14 and a second
firdst level conductive line 16. 6 1 4 AUG 2005 | W forma second
dielectric layer 20 over the first |evel conductive lines 14 2 16 and the

finpst dielectric |ayp Next. f a Vi pening 24 in the second
dielectric layer 20 O\E/:téliigg ﬁé\ﬁp@rl?rl é\ﬁth(??ﬂrgﬁérﬁﬁ ofliments f i r st conducti ve
line 14. 5 As shown in FIGS 3A and 3B, a plug 28 is formed filling the via

opgni ng 24. 6 As j | 3A and 3B, we forma trench pattern 34 32 in
the second ~ 7 dice)?gg)tlyrg}ﬂcgq@ﬁ(jﬁvfﬂ?’og As shown in FIGS 4A 4B, we fill the -

tr%nches with a conductive material to 9 formsupplenental second lines 38
427 10 As shown i nTibp @ssR isBntine pfotdessanehod bemehufeQRGHc byRIukiReBn @0 52
over 11 the supplenental second |ines 38 42 and the plug 28. The

suppl eheirprathides snelitidah@s n8gor) HiGamchatth2 St¢ BRENSA Jand GBYELh iHvé?lrtiioh kGals path
0

areas of the second | evel conductive lines. 13 B. Preferred enbodi nent 14

Refer riunplemyntal B:s 38 4iniSek BIGS AYuavirdowiing @R & Q08 USHIN R LHELHS A SPufavi ng

7. wiring layer. For example, the second wiring level (50 in FIG 5A) has the overall thickness the

8  in the critical path areas of the thickness of second level line (50) and the thickness of the second

9 supplemental line(38).

IO 7 » 3 ] ) . . - -
_ The nvention's supplement lines increase the effective cross sectional area of

11 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 damascene process is used to form the supplemental lines. For example, as shown in FIGS SA
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




 fabri

15 a top surface conprised of a first dielectric layer 12. The -
sem conduct or structure 10 can also 16 conprise a top surface of élhﬁhlg?t 2009
dielectric layer 12 and conductive lines (not shown) (e.g., 17 Polysilicon
or,Cu or alumnumalloy lines). 18 C. Sem conductor structure 19
Sem conductor structure 10 is understood to possibly include a
_ s'enl‘i conductor 20 substrate or wafer, active and passive devices fornmed
. witlhin the wafer; aMefdrmsasdeadnd@icrbgicAdves oD i .on .the
“wafer surface. 7 1 4 AUG 2005 | The terym "s??giﬂthggé#q%gg?rfsd%%{e%ﬁeglrlasllﬁ to a
wafler U ardi the fiestidigectic lapéeroredi ate 2 integrated circuit structure forned
thereon, typically including a silicon or other sem conductor 3 |ayer
hawgi ng transi stor l.conduct or. devi ces fornmed therein, a
passi vating field %"gr&%eii?“ﬁg‘%% SPlie £4hin e wcoph dislactic lexgred0, oviepral  or
ot .her i ts extendin own and 5 through the oxide |layer to -
: thgr se‘ﬁ?ﬁﬁgﬂﬂé‘??{&ﬁ%ﬁﬁf%ﬁgﬂ%ﬁg}QrgenﬂdectS extending laterally over the 6
. suiface of the passj \L/f%\ti ngqéa er. 7 Wthin the present invention, the
substrate may be a SVR &R ElGhpiapd 3B, 8 pluat 28 in farnmiddilbes detviobpasng 24.
fabrication selected fromthe group including but not limted to 9 :
i ntegrated circuit *A\‘ﬁsé?’wéI%E%@%ﬁﬁ@@ﬁ@brW@:ﬁxrinmntsencS(phaérn@a|3|2 in the second
m rog(gect ronics fabrications, ceramc 10 substrate m croel ectronics
¢leeiris layen2€) at panel display microel ectronics fabrications. 11
Al t hough not specifically illustrated within the schematic cross-sectional

di dgram of Fig. 1, Ashowd 2 BUGSACKE wlIB PRSP bafhl e o

enpl oyed within the mcroel ectronics fabrication,
- thé subshiapEerBmalRcbeiRdBgHat e enpl oyed within tile mcroel ectronics

10 . As shown in FIGS 5A 5B, we form second level conductive lines 50 52 over

I1  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.



~ 14 fabrication, where the substrate has forned thereupon or there vgr )ﬁ
of several additional 15 microelectronics |ayers as are conventiona I@lﬂ? 005
enpl oyed within the mcroel ectronics fabrication, 16 Such additional

m ¢roel-ectronics layers may include, but are not limted to,

m croel ectronics 17 conductor |ayers, mcroelectronics sem conductor |ayers

: -a'nd1 m croel ectronics dielectric layers, 18 D. first level lines 14 16 and
Cfirlst dielectric | ajerter®"dexture WerdrOfdhehi Rty L akdlY, ..spaced parallel)
of first-level conductive lines 20 14 16 gver;i t%ééuofri(d?esl?awd?ge%)%‘@f‘ﬁné‘%ﬁ?yer

- 12.2 Thietdgrated cidh8l RE{cHIre frae i@ hnterl evel. dielectric 21 layer
(1LD) or and inter met al diel g%%ﬁhé%f%yllc& Pgaﬁ’ém%@r‘f)&?rsﬁe“ém@tprve

li rses RavehaRfutth ferab run .in first direction. 23 The first
L evel condeer igffeﬁﬁué‘%&ég?gtrth %%“élf%'ﬁa%w Lé&‘&ﬁ‘fﬁrfg%%ﬂ berein, pipestivatiegdleld bxidé

conduci,l ' -8 1 UG 2005.1 and a second first | evel conductive
i % 1%%%93* P’%rséf"“‘ioé'\‘}'é‘ﬁo@ahﬂu@ﬂa\&@r phgeepndyctivg cantacsreafeadialldgwnngonpr i sed

of aan AL _all ) r Cu lines (forned after a damascene process, then
r er?-?vi %Ollghé%%’“%raéfﬂ totthe sgrpicerductay dayec amblincdreame bt BRRndide Ife@li€over the
preferably formed by bl anket depositing of a 4 conductive Tayer and
patt er Hf{g¢ € @e@éWmB\}@er.ayer using a conventional resist pattern and 5
met7al etch process. 6 The first conductive lines preferably have a
t hi‘ckness of bet wedMithinalg p8OR irpRHHGO%: Absai own._in FIGS 2A and
2B, we forma second dielectric |ayer 20 over f é‘%f%@%wgﬂte?@e@wedz
olRducwitkia al mivese i ' jelectric.l r 12. The. second '
S?el ggt 1r ik(? Inelly'er léetrohfes FHichii6n fe1dctdd LGRS éroup incfiding Bt not 1mited fo

9  ntegrated circuit microelectronics fabrications, solar cell microelectronics fabrications, ceramic

10 substrate microelectronics fabrications and flat panel display microelectronics fabrications.

11 Although not specifically illustrated within the schematic cross-sectional diagram of Fig. 1, the

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

13 the alternative, the substrate may bc; the substrate employed within tile microelectronics
14 fabr;catlon, 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
.1 7 conductor layers, microelec'gronics semiconduéto_r layers and microelectronics dielectric layers
18 D. first level lines 14 16 and first dielectric layer
19 | I

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 diele_:ctfic

- 21 layer (JLD) or and inter meltal‘dielectric (IMD) layer.

22 - - . - ‘
i 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




11 preferably is conprised of silicon oxide, or low k materials sicg
HSQ MSq, Flare, SiLK, etc.. 12 The second dielectric |ayer prefeéer tﬁ@ #g@s
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 forma via opening 24 in the second
15 dielectric layer 20 over a portion of the first level first conductive
line 14. 16 17 As shown in FIGS 3A and 3B, we forma plug 28 filling the
via opBlidtgeon firshlgvatisengiatiye fige 16 Phefist RbtycondnqlieInds 0f 18 aRAFfekeRdbl) ayer
and an inner tungsten (W plug. 19 Preferably we only use the A"

“supBpl ewErised pf areAl dlary, B bt Codihed (forated 206k UGS M, -
reliability as conpared to Al pl u@g, buta resi stgsﬁtg:ge @?’Eﬁsgﬁ’t&l&%’% M _ﬂL1e4 AUG

2005 |méid) TRrerth (padl tefiducAvatihds! 14" ' 3A.and 3B, we forma
trench pattern 34 32 in the 1355&%‘%@5&&}%&@? rf‘?ljén%a%?@la .tgﬁi?f@‘t{nlgéﬁ@h

patt erdontdsctive e RF i trenches that are 4 approxi mately
~orthogonal (e. g).%, agﬂbgautféplgg E%%%P?:%@ﬁ%ﬁf USRS & CORvenBPRA resist RAgmiasd t he
figst havpdicPpgeaductive lines . W place trenches 34 32 directly bel ow
conducti ve fan) O which is acritical 6 layer that will affect the RC
dekay. The trench 34 §x$ose the first level first line 14 because 7 |ayer
50 has to be connedf&HE5ORdpYe s preferaplyshave arthickmase df bytwieee misdut 4000AS

such th .delay - 8 is inproved. 9 Preferably we formthe trenches 32 34
first @ﬁﬁgﬂg’u formthe via openings 24. - :
3 ‘
9 As shown in FIGS 2A and 2B, we form a second dielectric layer 20 ox}er 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
15 dielectric layer 20 over a portion of the first level first conductive line 14.
16

17 ‘As showi 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.

21




10 G Key feature of the invention - Supplenental lines 11 As sho%n‘i&¥FlﬁE
4A and 4B, we fill the trenches with a conductive material 12 to f% 2
suppl emental second lines 38 42. The suppl enental (second) |ines act as
additional (or 13 supplenental) thickness for the (yet to be forned)
"second" | evel conductive |Iines hence they 14 are called supplenental
"second" lines. There do not need to be first suppl ementary lines to 15
haVe' second™ supllessénpatiern i nes. 16 17 18 As shown in FIGS 4A and 4B, the
suppl ement line 38 can contact the first 19 |level first conductive line

142 This is a desig S & t ower 20
cont act resistance. ﬁgfggnh§g§5ﬂ§ %%' dgﬂéﬁﬁdﬁﬂhéﬁfma?ﬁéi géég 4B cont act
the fi I ive |i . This is because we do not
want £83 d“‘?%l‘g‘%tfl?@@%{sg% fie fiia emsaafﬂ?%rﬁémqmpzzseqi PEiemdes thaj wist to
co#neCt an.u&gﬁ % Eﬁ Ilnes t oget her . g ., 50 and 14). 10 1 4 AUG 2005
1 The “2RipsiBHENQthogpral fe.g5 aboyt ateapengiopias drpiniastiffersht planelltathierfim labdloy and
referably not conprised of W The supplenental |ines conprised of Al :

al Eoy CéF’é“%Wéﬂ‘éﬁsabWe plaemisenchys VB direadlyhekive corgiuttivd lagert S0eRigibh GREALNRES. 32
34. Alternatively, the Al can be blanket deposited and patterned to form

t hé Allayerithait ngil atfectttheRChieday. BIHd. tr&emPACkxhEYethd 'ﬁﬁs%ev%pﬁf%?h@e f@bé&lﬂw in
FI GS 5A and 513, we form second | evel conductive |ines . over. the

suppl dapentsalhas ecenebnntitestadByd 42mde {A8s Helpﬁﬁe(?gy i B 938[}80111 Fhe‘:ﬂc delay -

conductive lines
8 s improved.

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) liries act as additional (or
13 supplemental) thickness for the (yef 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
17

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




8 have critical path areas. For example, FIG 5A the line 50 has ¢rjtjcal
path areas at |east over the 9 supplenental |ines 38 and 42. Crlﬁlga‘%‘lﬁgg{mﬁ
area are determned or identified by the designer. A 10 criteria the
designers use to determne the critical path lines are how frequently the
lines are | 1 accessed. The second conductive lines preferably have a ,
-thitckness of bet weEhe alpplemeheal 4869ara PerHA09 cﬁmp%@edr@@délﬁﬂcftﬂiml \}@Eﬂ Al gkpess of

* the supplenental lines 38 or 42 and the seCond 14 con i'ne’ 80%i s

pr &f emadfepblyetoveempab@duir WO, This,i reat er _thjickness
15 than the secondpconducti vg%%ggggnégtagﬁrgeﬁ'(?? “%éls%%fs‘g‘g@g)ﬁ’&r? Bipégrably

coRdudbrnys Hv O el to the trenches. The 17 trenches
formed in cr}é't@ajﬁr%g? %k;ggggtggg]%%{%o eé@(%‘n@ %‘tvg‘ﬁtefﬁﬁ‘ﬁ&%}&ﬂh@é\llcﬁ%&. The

segong, Y i nes ar t formed to contact the first |evel-
conductlai!nggte#eip %gtsegﬁgi%&%mg%h%&‘? tﬁgﬁhﬁﬁmgi@ef@@@%d_ 20 Preferably in at

| east portions of the critical path areas of the second | evel 21 conductive
| iges 50 5 th nment.al cohd lines 38 42 underlie the second | evel

conduct i ve%"22 ﬁ%ﬁp‘%%v@g}’f’ﬁ@ i ncreasing the effective overall wiring
thickness in the critical path area 23 thereby inproving performance. 11 1

4 QUG 2005 2 The shpphememtFIGSEA 38 SRNbAGLEL taenf i vel I lgone 14
to connect the first 3 level |line 14 to the upprelr efnv%%%n%?ﬁ?éhveﬂg{?%%g%w

cohneovemtbe alpleri&@) seeorddinal 38 46 L) tfllei'rﬂ}n@g %W%%gg}@g% e:l hgr?%%?lg‘?gg cont acts

the first level second line 16. 5 |f e contac S this
ME&NS haveeritichl g al'éfl-@-q:(ﬂ' %Xéﬁ”ﬂ}!llle, lbl%} §:Q,Ot'ixg %ge 50 has critical path areas at least over the

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

I1  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

A 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 parﬁllel to the trenches. The
17' trenches formed in critical péth areas of the second level conductive lines. The second level
18

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 second lines 38 42 underlie the second level conductive

22 lines 50 52 thereby increasing the effective overall wiring thickness in the critical path area

23 thereby improving perforrhance.

11



" 6 together. Line 42 can contact to line 16 also if the designer dgcéqﬁﬁizmm
I f not, the structure showmm 7 in FIGS 5A and 5B can be used. 8 For]
exanple, we don't forma plug where line 38 contact the line 14 9 because
with a trench, the anmount- of Al alloy is nore as .such resistance is |ower,
thys RCis 10 better inproved. 1 | In FIGS 5A and 5B, we don't use a
suppl emental line where-the plug 28 12 contacts the first |ine because for
thEs exanpl e, thksgis noim? critical path and it nmay not be 13 econom cal
“to<adopt such a de$hgsupplemehinéné BY esith@piie FQG - pnes can
be fornmed at any netal level 15 (e.g., M, Nﬁ?ﬂﬁééggﬁgﬁﬂgﬁgaﬁécﬁ%??¥$n1ted :

t-03t hdewbbon ik rethaluphavedtalse 90l st r@hidd: | | G5, T RdG 2005 1L
'Structure 2 A preferred enbodi ma(gt%t"of t%éh{s%%atrlggggrtgr%eftéﬁhé‘l?' ntion is

desgcr ishpsledentd [Me.38 42 DAREARIHEL | [ -have an increased thickness in
critical path areas. Thec 4 coﬁstélltlje\étgll %ﬁg&ﬁslﬁ esi/(’gorrpri se the followng: 5 As

shewn in FIG | A 1,8, I conductgr structure 10 has a top surface 6
conprised of a fi rgpglgi%(:g&ar%ﬁ:ﬁnfggé‘ S04 Yus means ding l4|ang Jing d 6 gvill bsphoreet about

pagal | fyf£inst_level copductive lines 14 16 8 are over the first
di el eéigg?'eu)“?:eq]] La‘i}é P 2 ¥3h Cﬁ‘ﬁ%"tﬁ‘i’ E%? ﬁ’%: elaeiifcthe designendecidense. Hinot, elsstrpalt kigden t hat

rug in first direction; The first |level conductive |ines conprised of
a, J?f'i'tl ?Icl}g\;éia“ﬂisﬁs%né@m%ti ve line 14 10 and a second first |evel
cogductive i ne 16.

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.

11 In FIGS 5A and 5B, we don't use a supplémental line where the plug 28

12 contacts the first line because for this cxample, this is not a critical path and it m"ay 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, MI, M2, M3, etc) and is not limited to the second metal level as illustrated in the FIGS,

12




11 The first level conductive lines 14 16 are preferably conprise? {f Q% 2005
alloy. As 12 shown in FIGS 2A and 213, a second dielectric |ayer'2 A

over the first level conductive 13 lines 14 16 and the first dielectric
layer 1~. | . 4 As shown in FIGS 2A and 213, a via opening 24 is in the
'seﬁond dielectr{g 15 | ayer 20 over a. portion of the first level first

co ductive /1 i ne SUuctEeAs shown in FIGS 3A and 313, a plug 28 fills the via
opening 24. 17 The plug 28 is preferably conprised of a barrier |ayer and a
tugsten- (W plug. AThefeRL88mbSd; ; r med a deposi tjion
process and chenicaﬁ?nechaﬁ?%g?n%gﬁ@gﬁé?%ﬁ£§¥f%85??ve?%Tgsgﬁﬁﬁg%% ow.

precess). 20 As sh I G50 and 313 a trench pattern 34 32 is in the
second 21 diel ect r?%lcggglf&l%.hﬁé%hh@w P%Hl?ﬁeaﬁ%t?[ thistkpessdn gritiead path afeasoibe | sed |

of 4tr - re approximtely 22 orthogonal to the first |evel
co%dugﬁﬁ@gﬁféﬁgés§¥nggﬁgﬁéhoﬁgﬁfern is preferably fornmed using a 23

phg)t ol i t hogr aphic ﬁr ocess, (e.c%. , resist, expose, devel op, etch, renove
phdtoresist) 13 | #SAwyvpaos W apth bl samibor@ScuAsmndudB0 Haba thy QneRes are
filled wwth a conductive material to form supplenmental second |ines 38 42.
The coRmpEssdef afasedicketricdaypraferably an Al alloy and is preferably fornmed
by a CVD Al deposition? or- a Al depositing and etch/patterning 4 process

us¥ng photoresi st. ASIAlISNEWN shitellaGR nd | evel ,.con ive
lines 50 52 are oveﬁj GI?ﬂEQQSBpﬁgﬁgﬁﬂ Iz@g 5§§th§§§°§§4 VSHaeﬁﬂéf%Iug

288  are over the first dielectric layer 12. The first conductive lines have at least portions that runin a

o

first direction; The first level conductive lines comprised of a first level first conductive line 14

10 and a second first ‘Ievel conduétive 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 6ver the first level conductive
13 lines 14 16 and the first dielectric layer 12.

1 4 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 fungsten (W) plug. The plug is

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




7 The second | evel conductive lines are aligned parallel to the t{qp%ﬁesmms
The 8 trenches fornmed in critical path areas of the second |evel 0
conductive lines. The second l'evel 9 conductive lines are not fornmed to
contact the first |evel conductive Iines where a contact is not 10
desired. Whereby in the critical path areas of the second | evel conductive
~ lihes 50 52. The 14Sshgy BiERSAA setéBahe trenches Sre4ledndiéth lai@nfigivsecond -
'.Iegel conggctive lines 50 52 thereby 12 increasing the effective. overal
wi 2i ngnateriad knfsm suppletmental idcbedlindaaishiar end HeKERK e HREOM | DGrer
performance. 14 15 16 In this invention, words describiné gﬁé%§ﬁ¥§%ﬁ%nt of
the | ialleg asd B pEferaBl fORhEd byld (VD B d itRh9 LA e as, such. For
P omned b L o I 4B v AP B il |

exanpl e, parallel lines can nmean |1 ne

angl deyaakd QR i:gnment fromparallel (e.g., 150 to 230 as opposed 19
to 18%). Al so, I%{rottﬁjc?%l%hal | i nes may be approxi mately orthogonal as the

ingersection of their, - 20. p]%@e does_not have to be 90 (e.g., 60 to 120).
" The chip designer RRyPSWSIT anq pBneespnd lovel epniipetiverineaPp gRmemoer 22 14
1-% Aﬁ? 200@ I Although this invention has been described relative to
sp8ci FIESUPREMERtA! sepond taesetd 44 and heigsd8. ve naterial s and apparat uses for

degosi ting and etching these materials, it is 3 not |[imted to the
spéci fic materi al sThy segppdieatimedudiive lion yretalighdiBparalid @Sinkit@nches. The
characteristics, such 4 as conformal and non-conformal, and capabilities,
su8h darendemsdsiniddng c_ﬂtldal@hﬂﬁré&of&lﬁ@se@bxﬁlﬂevel conductive lines. The second level

9 | conductive lines are not formed to contact the first lg\_fel 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 suppIernen_taI second lines 38 42 underlie thie second level conductive Iiﬁes 50 52 thereby
12 'increasing the effective overall wiring thickness in the critical path area thereby i.mproving
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 approxi_mately parallel 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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5 materials and apparatus can be substituted as is well understoog bléy l}tﬁhaﬁﬁ

skilled in the 6 mcroelectronics arts after appreciating the prés |43t
invention 7 Wiile the invention has been particularly shown and descri bed

~wth reference to the preferred enbodi nents thereof, it will be understood -
by;those skilled i flhe aLI .t hat, vgri ous 9 changes in formand details may

. be made wi t hout de‘gg PuEhdhis ipyntinR hagheen despried cadpgivedd spevific ibGulntivent i on.

3 t2i s intended ‘L\-\% .cover various nodifications and simlar arrangements and

112 pr QULHAS sOndystive Rétesiglsfad apparhiesesppe defeditiol andstchivgirse sy ids be
accorded the broadest 12 interpretation so as-to enconpass all such

modli f inebkimiedtcathd spacifid materinls an gyt ses Dol tPIREAFLEARS chakfor MRl |
clained is: 15 1 4 AUG 2005 2A net hod of fab?i cati og 5f goarl{gcl}ctll &% S'F}hes

thét havenfbuplaaiaoh-cohfobhal AtPEaphiigie! bl acbRliln 2L eRSBLs G penduct ve

I'ines; conprising the steps of: 4a)providing a sem ure

hayi NenaRertidP i f.afirst dielectric layer; 5h)formng a
plurality Ofar?ii%{lpi)?ﬁ]& é%%%énd*ﬁé‘ﬁ?%s Fi ilémg?éwoéi’iydﬁ?ﬁer%’tue@i“éﬂ@ct ric layer,
. 6sai d _f:i nductive lines running in a first direction; said first |evel
coﬁduc lFl\r?gfeFﬁ((r}lrélgs ﬂ}%scq;ﬁ:&apgrgaa%qg theProsept inespsionf i rst conductive line and a

fijést | evel second _conductive 8line;, 9c)formng a second dielectric |ayer
over said first |eVelledbnimyentiongas beerspatichlsty shobinsid dbRbetl OEH feterbrper ;
8 ' |

to the preferred embodiments_thereof, it will be understood by those skilled in the art that various

9 changes in form and details may be made without departing from the spirit and scope of the
10 invention. Itis intended to cover various modifications and similar arrangements and

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

12 |

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

13 prc_)cedtires.

14  What is claimed is

15




| Id)formng a via opening in said second dielectric |ayer over a pﬁor%o%ns
of said first 12l evel first conductive line; 13e)form ng a plug fil i1
sai d via opening contacting said first le vel first conductive i4line;
15forming a trench pattern in said second dielectric layer; said trench
pattern 16conprised of trenches that are approxi mately orthogonal to said
- first level 17conductive linei; 1.8g)filling said trenches with a

Ic_orloluc!-i ve franelhpdpf tabritdiomcfupplietieatinds SACRAA shbﬂ%énﬂ%hﬁ&%ﬁtﬂgcﬁtgcgnd
evel conductive lines over at |east said supplenental secon ines 20and
saiZd pl upgth 24da} shihd cord@ide liﬁé’@kzoﬁﬁﬁgyt?cmevsgeplsiopes are aligned parallel to
said trenches; said 22trenches fornmed Tn crirtical path areas of said second

| eiel  condugy i VErdvidigss [ nd | evel conductive |ines have critical
path areas: ﬁ:)Fsaig se(I:oz}i,%s%g\bg?&gg)ﬁgﬁ%&?vg‘aiwglatﬁpA‘B@%(YG@PEA@@@ Phrsp7 28
lines are not farned  to contact said first level conductive lines where a
contact is not 8sir et® whereby in the critical path areas of said second

I ev5el condug)ti ve | i nes, said
orming a plurality of first level conductive lines over said first dielectric layer;

6 said first conductive lines running in a first direction; said first level conductive lines
7 comprised of a first level first conductive line and a first level second conductive
8 line;
9 ¢)  forming a second dielectric layer over said first level conductive lines and said ﬁrslt
10 - dielectric layer;
11 d) - forming a via opening in said second dielectric layer over a portion of said first
12 level first conductive line; |
13 €) - forming a plug filling said via opening contacting said first Ievél first conductive
| 14 line;
15 ) 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 | 8)  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- 1)  said second level conductive lines are a!igned parallel to said trenches; said
22 trenches formed in critical path areas of said second level conductive Iinés; said
23

second level conductive lines have critical path areas; said second level conductive

16




suppl emental second lines underlie said second | evel conductive Ii Ee@i ﬂﬁ
|l east: portions of the critical path area thereby increasing the elf 9 \2 5

overall wiring thickness in the critical path area thereby inproving

performance. The nmethod of claiml wherein. said first | evel conductive

lines are conprised of Al alloy. The method of claim1 wherein said.first

. 1 éfel conduct i heeslaraest famaaed‘mrmdcmandﬂiﬁxaﬂlévél%ﬂamdﬂv@%n@i whcieQNAMELE MGo| aver
and patterning said conductive |ayer. The nmethod of claim1 wherein sai d .

pl2sg is conpri d@ite@f wherbBS initBE clifAE pat ek veles B!
of claim!| wherein sai dggacondcslupppzrrena of%‘%@%%:ﬁ?%l%s %Og]id e s, s I

f t duct h duct
e e R e i

mAy oel ectronics. .con terl al s; mcroelectronics sem conductor
neterials; and® %th,P%%ﬁJtE‘EPPB pathdren thereby mcrssioitag effective overalistitingl of
fa%bgnl cation of second | evel conductive |lines and supplenental |ines under
2 e critical hb‘*é‘t“ﬁssdflé%créfcat prsh @@a@hﬂieb}emmromngpmﬁtnm<:é| nes; conpri sing
the steps of : 3 a) providing a sem conductor structure having a top
surface conprised of a first 4 dielectric layer; 17 1 4 AUG 2005
5b)formng a plurality of first |evel conductive |ines over said first

di el eckri c Thyekthodalf clagagt [ ng in
a first direction; y salcc?l fi rgﬁ&élg\fgl{a%%%@%lgﬁc? ?%tlgfgﬁg% Er{e)\égmbllt?e oﬁfALi li'LIE’Vr st

level $irst TE@%%HIO%IakIh NEwBREinRald i3t 1oV 8 M8 hductive lines are formed by blank

depositing of a conductive layer and patterning said conductive layer.

The method of claim 1 wherein said plug is comprised of a barrier layer and a tungsten

(W) plug.

Th¢ method of claim I_whqrein said second supplement line contacts said first level first
~ conductive line.
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 condu,qtive lines; comprising the steps of :

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

4 dielectric layer,

17



8second conductive line; 9(1) said first |level conductive |ines ﬁée"r S 2005
conprised of Al; 10(2) said first level conductive lines are fornméd b‘wt‘
bl ank depositing of a 11.conductive |ayer and patterning said conductive
| ayer; 12c)form ng-a second dielectric |ayer over said first |evel
- conductive lines and said first 13dielectric layer; 14d)formng a via
. _opéni ng i n Bai doyeisenapldiaditye of rfirst lewst ebndiceive Hngaodvier eid Gifst sl ebtifid fagér;
15t evel first conductive line; 16e)form-ng a plug filling said via opening;

1761) said pl uglasnuricdail first @aicRE 18y Rinnddna ﬁrk‘ﬂﬁl%tcﬁ&h (W RkiGvel
18f)forming a trench pattern in said second di€lectric |ayer; said trench

pattern 19co f f ortho opal to said
first |level g&dgﬁgﬁgﬂh\x}g es d%gg%{ﬁlﬁeﬁggégﬁﬁr“énc asndvﬁj%ﬁpg G(‘:londucti ve
material to forn1s g second i nes; 22h)form ng second | evel
conducti ve |In§gmb VF Wt said suppl emental second |ines 23and said

pl ug; said second IeveI conductive lines having critical path areas;

24i) sai d secondjg vel c ductive lines are aligned parallel to said
treénches; said Sreﬁ@ rst gvele@niystive linpgare cpapriserefaAl; of sai d second

| evel conductive lines, said 26second | evel conductlve |l ines are not forned
t gqgcont act said where a contact is not

' rst nductive 27I|n
desi red: vvhereby b %%‘Fﬁrrg* v aﬁong Weé‘Pé%l%fe ‘Pméeéllﬁ’@é‘ébﬁiﬁi’oilgﬂgoﬁaAUG 2005

il. conductive layer and patterning said conductive layer;
12 . ) fdrmmg 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 opening;

17 - (1)  said blug cofnprised 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 tre;lches with a conductive material to form suppleméntal second lines;
22 h) forming second level conductive lines over at least said supplemental second lines
23 apd said plug; said second level conductive lines having critical pafh areas;

24 i) - said second level conductive lines are alignéd parallel to said trenches; said

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

26 secoﬁd 1§V61 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




.28 l'evel conductive lines, said supplenental second |ines underli ;sm,m%
second | evel 29 conductive lines thereby increasing the effective ot(/ I«

wiring thickness in the 30 critical path area thereby inproving
~performance: 19 - S . :

28 . level conductive lines, said supplemental second fines underlie said second level
29 conductive lines thereby increasing the effective overall wiring thickness in the
30 critical path area thereby improving performance.

19




