METHODS OF FORM NG CONDUCTI VE STRUCTURES | NCLUDI NG Tl TANI UM TUNGSTEN BASE
LAYERS AND RELATED STRUCTURES RELATED APPLI CATIONS 5 This application
clainms the benefit of priority fromU. S. Provisional Patent Application
No. 60/490, 340 filed on July 25, 2003, and fromU.S. Provisional Patent
Application No. 60/507,587 filed on Cctober 1, 2003. The discl osures of
both of the above referenced Provisional Patent Applications are hereby

i ncorporated herein by reference in their entirety. 10 FIELD OF THE

| NVENTI ON The present invention relates to the field of integrated circuits

and nmore particul geETHIEs O FORMIRG CONDUETIVENSITRUCTORES INCILWBING Of
integrated circui fTAQUNEFENTEIre g Ipr < LAYERE ANESRELATEAEEROCMORes THE

| NVENTI ON H gh performance m croel ectronic devices often use solder balls
or solder bunps for electrical interconnection to other mcroelectronic
devices. For exanple, a very large scale integration (VLSI) chip may be

electrically 20 connected to a ci ﬁEFNI'EIWﬂﬁSLRfﬁ_ﬂUW next | evel packagi ng

substrate using solder balls or der bunps i's connection technol ogy
is also refebred to abis apgbeatiooldaints ot bapsfe oChiigritChonedts. cﬁfowmnab‘?atent

A](c:l::)lrodlcglgpt ot gg?@@‘r&géﬂp@ wglr%‘*g"% vel%gl[i)fe‘fi15 EBOFEW rﬁg‘}e E%%[Slcmé 5 ar e
fornmed by evapoPatérmﬁppﬁaablogmco}ﬁ@fﬁQ?g'zBT i filechos [Qtigher e 8RO bd dlsslosurlearqﬁed
Lo, 2 Lo 2R SR oY Bt YA Ple R BT 42, o,
el ectroni c devi momdrhtedmepelmblylre@rére:fenn mediserdinetynet al | i zati on | ayers. The
wiring termpals are typically essentially alum num and the netallization
30 layers n&@ include a titaniumor chrom um |l ocalized adhesive |ayer, a
co- deposited | ocalized chrom umEELDOF I THEINVENTIONI | zed wett abl e copper
layer, 1 The present invention relates to the field of integrated circuits and more
particularly to methods of forming conductive structures for integrated circuit
devices and related 'structures.
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BACKGROUND OF THE INVENTION
High performance microelectronic devices often use solder balls or
solder bumps for electrical interconnection to other microelectronic devices.
For example, a very large scale integration (VLSI) chip may be electrically
20  connected to a circuit board or other next level packaging substrate using
solder balls or solder bumps. This connection technology is also referred to as
"Controlled Collapse Chip Connection--C4" or "flip-chip" technology, and will
be referred to herein as solder bumps.
According to solder bump technology developed by IBM, solder bumps
25 are formed by evaporation through openings in a shadow mask which is
clamped to an integrated circuit wafer. For example, U.S. Pat. No. 5,234,149
entitled "Debondable Metallic Bonding Method" to Katz et al. discloses an
electronic device with chip wiring terminals and metallization layers. The
wiring terminals are typically essentially aluminum, and the metallization
30 layers may include a titanium or chromium localized adhesive layer, a co-

deposited localized chromium copper layer, a localized wettable copper layer,



and a localized gold or tin capping |ayer. An evaporated |ocalized |lead-tin
solder layer is |located on the capping |ayer. Sol der bunp technol ogy based
on an el ectroplating nethod has al so been actively pursued. The

el ectroplating nmethod is particularly useful for larger substrates and
smal l er bunps. In this nethod, an "under bunp netallurgy” (UBM |ayer is
deposited on a mcroel ectronic substrate having contact pads thereon,
typically by evaporation or sputtering. A continuous under bunp netall urgy

layer is typicaldnd ansQyiseshion: t@pRas fyan A nQRaidifes1HeaiAalad Balyrep the
pads to allow current flow during sol der plating. An exanple of an

el ectropl ati ng neERYFS IRpaed %hﬁﬁ%?ngt%@f?’p nmetal lurgy layer is discussed in
U.S. Pat. No. 5,162, 2%{1Rphih) Feqltlﬁ#?%ly%%ed ﬁ%l&ﬁ?ﬁlh&@h&ﬂ?%%ﬁg‘fe& Yung

and assigned to the assignee o present application. S patent,
t he under bunp mechydlypyyuddaVks cledtpplativemethod hantiantarlyayenl fadjasgsent t he

substrate and pa%ﬁbsm%e% 91 GRARE Bum}?sagg@isw@&ﬁﬁ%t S BPhin Sx%'etgﬁ&rag-t)@%a' :

and a phased chrom unl copper aye ween € chrom um and ¢ yers.
The base of the dalederdepbpitap on s nperedestsoad soystmorweitg oogtatthadsitheepnbunp

tall I I d. t d int
Mtormtal 1o of TR eSS S 4 G B0 St BBkt bunp
met al | ur gy | ayer .is #picebiaprolgled bn the padhi st oin bt SubstratObitiveg o palld ¢d sllovw S

di scussed in U. S.C g’rgtﬂ?)r\;vtd No. 611,(138? 691 entitled "Methods For Form ng
Integrated Redi SEFFBOCPH BB A @0 duct ors And Sol der Bunps” to R nne et

al. and assigned to Anexasgigoéen olectrbgapnesettiochwih keaindenbuhp this

patent, a redistribution routing condugctor be_ intearal |y formed
together with an m%@@‘g@’ VS&'SS?JF%E ¢ §@%m%§éhgzggﬁnﬁ'hé|%ﬂg§b

f2002/ 0'121706 gi s GusrgeBabricatioh WMethddTto Yamal shdrdsygreid Bithe agsiyfedbf e cont act
ormation. U S.

| evel chip scal egg%%%gagh@xca%b%%gﬁ%gﬁ{eﬁt,gﬁ%ﬁ%sgf g‘éf??%%étgg‘ﬁgg?@;@ggisggf o

di scusses a seni tmendisstaochrdeiirndayeavidagent thewubbtrate At R@fakadh ebppeat t
section. Notwi thet andhi 48 a8 e hSh! BSh Y st T hromam/eospay there
layer between the chromium and copper layers. The base of the solder

bump is preserved by converting the under bump metallurgy layer between

the solder bump and contact pad into an intermetallic of the solder and the
solderable component of the under bump metallurgy layer.

An example of a redistribution routing conductor is discussed in U.S.
Patent No. 6,389,691 entitled "Methods For Forming Integrated
Redistribution Routing Conductors And Solder Bumps" to Rinne et al. and
assigned to the assignee of the present application. In this patent, a
redistribution routing conductor can be integrally formed together with an
associated solder bump.

U.S. Patent Publication No. 2002/0121702 discusses in-situ wafer
scale polymer stud grid array contact formation. U.S. Patent No. 6,462,426
discusses a barrier pad for wafer level chip scale packages. U.S. Patent
Publication No. 2002/0063340 discusses a semiconductor device having a
built in integrated circuit section.

Notwithstanding the methods and structures discussed above, there

continues to exist a need in the art for improved interconnection structures.



continues to exist a need in the art for inproved interconnection
structures. 2 SUVMARY OF THE | NVENTI ON Accordi ng to enbodi nents of the
present invention, nmethods nay be provided for form ng an electronic
device including a substrate, a conductive pad on the substrate, and an
insulating |ayer on the substrate wherein the insulating |ayer has a via
hol e therein exposing a portion of the conductive pad. Mire particularly,
a conductive structure nay be formed on the insulating |ayer and on the
exposed portion of the conducti \sumEhRY bfF PAE IRORNHGOHNVE Structure nmay
include a base layer including titaniumtungsten (TiW and a conduction

| ayer including at | ed$Eorging toembedimpnie pf hadresent invsptier, melitpdemarbe t he base
ayer of the cOnguelieiGosiuritlUh BlcbSoRCldRRnNfns EONAHGE! PDiAUEE p7d the
insulating layer. 5 In addition, formng the cond rve structure r?a

i ncl ude form ng & thegpbstrayd, and @Jaln&daﬁﬂgdn:gaspamemub&tm@ wheeihald lnglldttarger and
on the exposed pgj nd formn cgonducti on
| ayer including gtyte* g%gatwg%%& Bl%ige%?% 91}1%\%? 1(3’}1 CBB tlg?‘lggl%%? ayer of
titani umtungst em’a@multaﬂata q@oduqn@msmcnfre triag bt ifdraned umhwngﬁattmlg ldyay end @r e
exposed. After form.n canduct i on | portions of the |ayer of
titani umtungsten eee\ gsse lonoﬁeeg% aace el%%yellrhﬁy may be renoved: Mre
particularly, renoving portions of the layer of titaniumtungsten nay
include etching the layer of titaniumtungsten using hydrogen peroxide. In
an alternative, renmoving portions of the layer of titaniumtungsten may
include etching the layer of titaniumtungsten using a 15 mxture including
hydr ogen peroxi de, potassium sulfate, benzotriazole, and sulfo-salicylic
acid. The base | ayer of the conductive structure may include a lip

extendi ng beyond the conduction |ayer of the conductive structure, and/or
the conductive pad may include at | east one of alum num and/or copper. A
20 second insulating |layer nay be formed on the conductive structure and on
the first insulating | ayer so that the conductive structure is between the
first and
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second insulating layers, and a second via hole in the second insulating

| ayer may expose a portion of the conductive structure. Moreover, the
first and second via holes nay be offset. An interconnection structure
(such as a 25 solder bunp) nmay al so be forned on the exposed portion of the
conductive structure, and an under bunp netal lurgy | ayer nmay be forned
between the interconnection structure and the exposed portion of the

conduct i ve struc(twdaxctnxﬂﬁﬁr@dﬂun@uﬁéy maluldaxé%aééfla;té}encﬂ@&lﬁlglfﬁidn%ﬁn—wrfgéeémre nmay
include an alu | ayer al so include a

nbn\&gﬂg and the conduction
titani um |l ayer 30\ éﬁ%ﬂéctgwﬁywumvw@.ath%aat@weofb%lg@m%a@d/m t he

conductive strucgdgper. MordWvet,tR8 bAbe Idy8r 60MRE EBhEY&ivBatuBRYe REHAXPOS B1d
between the insulating |ayer and the conductive structure. Mreover, the

i nsul ating | ayerC“‘rﬂS‘y‘CY'%'IaM@rea'&fthel'@%&é@“r@déﬁﬁ benzocycl obut ene, pol yi ni de,
silicon oxideg silicqp aﬂbﬁlbh%rmﬁg%é’Eon&Jcltlbégf?u&@éﬂhg n‘g:‘ﬂ)de%o@ﬁﬁ:lgr aing to

addi ti onal enbodi nents of ent 1 nvention, netho rovi ded
for form ng an émé@ftqf@tﬁrtturaévng,séen ﬁ@lthﬁjllnﬁ'gﬂatangl@ldslt and en mﬂjemseﬁ medioasi ng

| ayer on the SUQ?fttlrr@ESndM(/@gg@réd%hﬁfnwhe o&ﬁl&%ﬁ‘i VT dﬁ#%trlg%stm be

formed on the insulating layer, and t conductive ruc i ncl ude
a base |ayer i nc¥f@imigum ammangstmlayén Wltmmaungmdmsmtm plostyxms

including at le f e reover se | ayer
of the conduct ?Ojtethégpgag'tur ntég}e%g%&%l %&et%ﬁ Aféer%gt%'[‘?g"é ?On&gj?@(g (hd t he

i nsul ati ng I1é}yerlayeinplontlhes bitbe Idam@rftntmhlmmmrrgemﬂmmosed S Ithiee tordaictiery
include a lip be ond, t,he con ver of . the.co ductlve
Structure. 10 ORI O Sl PR PG RITEY ZermfViEs eortnbaio TG Fese

include form ngntmmraytengsién 'metyand:lume btehggttas laer bhetahnswtuaigseg deﬁnger and

after formn the | ayer of ti tungsten, .the condu on | ayer may be
formed on thg YRR P P [ﬂﬁ E‘?té  ENPYIRY PRBICNS & ﬁﬁheohayqr Iaye?/ of

titani umtungst eitardgre-tueges athy xﬁélb@é efcamii tAg 1dylee of M UGH-tMsleABing a
portions of he Iaéer of titanjum 15 tungsten exposed b¥)8t he conducti on

| ayer may bél r e UGB MEBIOET IEre9RUPEIPKIS, PRIRBRIVIRG USBle: PERZOIIZA® e ayer of
titani umtungst eifgylidyNekbide etching the layer of titaniumtungsten using

hydr ogen peroxi de. |
y g P [}he base layer of the conductive structure may include a lip extending

beyond the conduction layer of the conductive structure, and/or the
conductive pad may include at least one of aluminum and/or copper. A

20 second insulating layer may be formed on the conductive structure and on the
first insulating layer so that the conductive structure is between the first and
second insulating layers, and a second via hole in the second insulating layer
may expose a portion of the conductive structure. Moreover, the first and
second via holes may be offset. An interconnection structure (such as a

25  solder bump) may also be formed on the exposed portion of the conductive
structure, and an under bump metallurgy layer may be formed between the
interconnection structure and the exposed portion of the conductive structure.

The conduction layer of the conductive structure may include an

aluminum layer, and the conduction layer may also include a titanium layer

30  between the aluminum layer and the base layer of the conductive structure. A
portion of the conductive pad may be exposed between the insulating layer
and the conductive structure. Moreover, the insulating layer may include at
least one of benzocyclobutene, polyimide, silicon oxide, silicon nitride, and/or
silicon oxynitride.



alternative, renoving portions of the layer of titaniumtungsten may
include etching the layer of titaniumtungsten using a m xture including
hydr ogen 20 peroxi de, potassium sulfate, benzotriazole, and sulfo-salicylic
acid. The electronic device may include a conductive pad on the substrate,
the insulating | ayer may have a via hole therein exposing a portion of the
conductive pad, and form ng the conductive structure may include formng

the conductive StrU@idéb&in&;tdaﬁtﬁinﬁd?r%%c%bb&@wérﬁé’@ﬁhé%@'e%tﬁ?@@ﬁﬁ@rd rRhddLONS
of the 25 conductive pad re particularly, the conductive i ncl ude

at least one ofMay bfPRRIMFeshier & ”ﬁr@ﬂo@é?'ecffﬁnlﬁd’w'@?dﬂ?'UChW)él‘SPBéﬁﬁatéfanﬁWé‘
conductive pad AEYafif) BYCASEHREHYESR, tm@regézt‘;&ﬁédyng cbﬂbf@&w%@@u&ﬂfﬁe

conductive structure. A second insulatin forme
conducti ve strudbay ke fefmedan thranguiating lay@uaad thegcqndy@tﬂV%ﬁruqﬁae noadie

conductive sty UGhY[&e hHaBET ?‘hc“?:‘ﬁy t?’t?muH— g%@ﬂﬁ?f%)oé}‘?d é@ﬁHJﬂ@c{ﬂoBQ’aﬁ}e@yer S-

In addition, a second via h orne e second 1 nsu | ayer
exposi ng a port nmiu@fwgteh@aemm@ftalwemtm rod/oucenpekb Meosevrer, tha base Iayer of

| nter cannect | on 6L Hek o CONGIIaR b3S IR o[BS Lot Eflcon ¢ he

exposed portion o he conductirve s ruc ur é;
net al | urgy | ayerinstagtirigdaye adlthectasedaydrhu tmmtmdnmnmstrwcmmre rsay inctugeaa and

t he exposed port o1y f ctiv The ,condu n | ayer of
the conductive <Pr% %dr”y]t?er%?/f%g@? ﬁa%c?cnoniqy&hoﬁwﬁ]qog%?tweﬁi ?LH% conduct i on
Itﬁye[) matyI al§o IPC![ EGerramg|thanomundtuagerruct6rdaiet M@Ggs@(lé\t@w@lbyﬁﬂ mumdoaw and

| ayer mmy | hol uddHRS PARET OB HEM G LGBy el B peqaing B, PR ABST Bringon

oxi de, silicon nhé raiydletamdbmntuagéteﬁorhe%yiauétrdndeyerméspwrdmwetimnsmqeI I

addi ti onal enbo |rren of tE&gg ese% invention, an electronic device may

i ncl ude a subst %ﬁeéo aEB‘Hb’ at pertipns of theilausr PhlileaHE-tungstpnaare

conductive stru@&pwedomﬁdreomﬂﬁgﬂ@d:d)@ulcaarerayerT RertePadieid MoePSditarlay- be on
t he substratg and the insul ating on the substrate and on the
d.

conducti ve pad. YNISEHRIUSROSRA by fee Pﬁﬁicﬁf’i‘ r‘ft}’er H}i’é{rb%‘ﬁ\?‘%&@e MErgi a hol e
therei n_exposi NGaRicRRY] @Mdlind RSSAGLALIXR: BRAftanTR1FRARNGHbY hcfidelict ur e

may be on the i gtsc%lmat g? ayer d on the exposed portion of the conductive

g thelayer of titanium-tungsten using hydrogen peroxide. In an
alternative, removing portions of the layer of titanium-tungsten may include
etching the layer of titanium-tungsten using a mixture including hydrogen

20 peroxide, potassium sulfate, benzotriazole, and sulfo-salicylic acid.

The electronic device may include a conductive pad on the substrate,
the insulating layer may have a via hole therein exposing a portion of the
conductive pad, and forming the conductive structure may include forming the
conductive structure on the insulating layer and on exposed portions of the

25  conductive pad. More particularly, the conductive pad may include at least
one of aluminum and/or copper. In addition, a portion of the conductive pad
may be exposed between the insulating layer and the conductive structure.

A second insulating layer may be formed on the conductive structure
and on the first insulating layer so that the conductive structure is between the

30 first and second insulating layers. In addition, a second via hole may be
formed in the second insulating layer exposing a portion of the conductive
structure. Moreover, an interconnection structure (such as a solder bump)

may be formed on the exposed portion of the conductive structure, and an



15 pad. More particularly, the conductive structure may include a base

| ayer conprising titaniumtungsten (TiW and a conduction |ayer conprising
at | east one of alum num and/or copper. Mbreover, the base |ayer of the
conductive structure nmay be between the conduction | ayer and the
insulating layer. The base layer of the conductive structure may include a
| i p extending beyond the 20 conduction | ayer of the conductive structure,
and/ or the condusidevbupadnetayurgy luybudmyaie forasd beneenfthalnisicbmeing/ or

copper. In additjon nd ins ing . la provi ded on the
conducti ve strucsfrﬂffé'r%ﬂﬁgg}? ?W@S?$P8 'anfgﬁ‘% m@aré%ﬁw%wet hat the
conductive structur&hesoh@icveanajdidf the sdndabilsaamndeimapinafubiaanl ayers.

Mor eover, the 25 secon msul&tl ng | ayer may have a second via hole therein

exposing a por BMERNHT AR 2Bk HIFQNACEIT Ryeiumay aisereeHde Aditaniyradayeng

second via hel epetgen t‘hfefaﬁﬁhmuﬁﬂa%/é\{éﬂoctﬂ@%%é'l%r%ffh%(‘ddr'lﬂﬁct(v%%njcﬁﬁe
sol der bunp) ma rovi ded he exposed portion of the conductive

structure, and i%aﬂwg%ﬁ’ tB%fﬁ?“f?é’f‘@l'@W@iﬂYI lagiede Ahipaplons drengaciséatmans. t he
i nterconnection p%ty"rHi@lbuélﬁ'coﬁ‘\rEiadéQll"cBﬁ nRNBOSRA/RQUicbRdxPHitrldge conductive

g
structure. The conduction |ayer of conzﬁ tive structure may include an
al um num | ayer, and frRecréipadasti @W*t'@'}ééleﬂwlrm@@ of el praeert invendanuan | ayer

between the al ugidaughi %@(062'5'% %}@%dg SisPURS aggogﬁpﬁlv%%%'lﬁ/s%iaﬁ%pum ure.

A portion of the conductiv e expose e ins i ng
| ayer 5 and?® helaygndunetd Q@@pﬁ‘(ﬁ:stmtéureanmltmerlnstﬁmngriey&ratTheg:dndye!wemd

T e 1 e may Mo PihedRRLRECLOO LR R K R 24 G828 HtErana.

silicon nitride I con' oxy n| ordl
enbodi nent s of Dhéhq)c@sjemlve paentn aﬁwt:can the!Snnehlanmg yecmag\nage andy holecl ude a

SUPSLIEN: oo MBS 5 URBALR G, 308 B0 et e
base | ayer i ncI odiyrig ¢n thannsuiatingnggéreand( dn \We expdsed po@rbdl&th@dﬁbdd@}tﬁ\re
I et T A A I I Y
i nsul ating | ayecomamsing tienhaseidgaler (ToN) bhe aconduetiorMay&tdonedrising at least

one of aluminum and/or copper. Moreover, the base layer of the conductive

structure may be between the conduction layer and the insulating layer. The

base layer of the conductive structure may include a lip extending beyond the

20  conduction layer of the conductive structure, and/or the conductive pad may

include at least one of aluminum and/or copper.

In addition, a second insulating layer may be provided on the
conductive structure and on the first insulating layer so that the conductive
structure is between the first and second insulating layers. Moreover, the

25  second insulating layer may have a second via hole therein exposing a
portion of the conductive structure wherein the first and second via holes are
offset. An interconnection structure (such as a solder bump) may be provided
on the exposed portion of the conductive structure, and an under bump
metallurgy layer may be provided between the interconnection structure and

30 the exposed portion of the conductive structure.

The conduction layer of the conductive structure may include an
aluminum layer, and the conduction layer may also include a titanium layer
between the aluminum layer and the base layer of the conductive structure. A

portion of the conductive pad may be exposed between the insulating layer
5



may include a |ip extending beyond the conduction |ayer of the conductive
structure. The electronic device may al so i nclude a conductive pad on the
substrate, and the insulating |ayer nay have a via hole therein exposing a
15 portion of the conductive pad. In addition, a portion of the conductive
structure may be on the exposed portion of the conductive pad. The
conductive pad may include at |east one of alum num and/or copper, and a

portion of the conidbetconeupaeg svaytupe axposesinkalipg myehmadynatil@d hfnigastayer
and the conductive Sftcbr uctur?e. %0 I n flddi tiqn, a second insulati a% | ayer may
be provided on tHE& O'PERGOMNTIPHIENS ROYIPEE SIiF o P dfe SHIEPR DGR @9 ng | ayer
so that the condilebhwaynigldeucture is between the first and second

insulating layers, and the second  insulating | ayer may have a second via
hol e therein exposi ngcﬁorﬁ’ﬁ‘rﬁ fooret geditipgal e@?ﬁﬂf]ﬁﬁ?’mé’f e RrepentdnvanioadRil ti on,

an interconnect ieitt@hlcddviteemal edludiSa 8usstratdlHahs IHIRY) 1a)BYoP@epr Ovi ded on
t he exposed portion of the conductive structure, and an’ under bunp

metal lurgy | ayers_uﬁﬁt&atﬁearﬂﬁ Byradértyersiieeire fe the inpuptemiswer i bhe senduetvd e and
the exposed por tstQBtuRE mdyanQOMEIY Blak ayet MHARIHH, 'taNQHﬁRMQEtent(ﬁ*@vF Aiction

| ayer of the conductive structure nmay ‘be an um num | dyer, and the
conduct i on | ayecorayctigndayariedludiag at aslariicush alapiaum aod/becoppen Meseaeani num
payer and the basenhayRlofls thB2ofaNAESINGuN (il bl Rl Hdra0Biord e,
insulating | ayer may include at |east one of benzocycl obutene, poq yi m de,
silicon oxi de, davereod the inshigding dayer,amdghé bese layry of theicdedu@ivBRitEEture

CESCR PT O CF 1y GEML P SHal o Brofn A8 LR LR 9008 oo
conductive struétruetese.according to enbodinents of the present invention. 5
e e o 0TS B AR B el b AR 898 PR e g
to additional enthigiterntds traf inshlatipy Byeninaly meeati i holki theefrsexddsihg ar e
phot ogr aphs1gl | Hértli%%toifrﬂge ggnnd%%g\t/ei \éaed.s}nréjé:dt‘ltyc{n?% portion of the conductive
structure may be on the exposed portion of the conductive pad. The
conductive pad may include at least one of aluminum and/or copper, and a
portion of the conductive pad may be exposed between the insulating layer
and the conductive structure.
20 In addition, a second insulating layer may be provided on the
conductive structure and on the first insulating layer so that the conductive
structure is between the first and second insulating layers, and the second
insulating layer may have a second via hole therein exposing a portion of the
conductive structure. In addition, an interconnection structure (such as a
25 solder bump) may be provided on the exposed portion of the conductive
structure, and an under bump metallurgy layer may be provided between the
interconnection structure and the exposed portion of the conductive structure.
‘Moreover, the conduction layer of the conductive structure may be an
aluminum layer, and the conduction layer may also include a titanium layer
30 between the aluminum layer and the base layer of the conductive structure.
In addition, the insulating layer may include at least one of benzocyclobutene,

polyimide, silicon oxide, silicon nitride, and/or silicon oxynitride.



according to yet additional enbodinents of the present invention. 10

DETAI LED DESCRI PTI ON The present invention now wi |l be described nore fully
hereinafter with reference to the acconpanying draw ngs, in which
preferred enbodi nents of the invention are shown. This invention may,
however, be enbodied in many 15 different forns and should not be construed
as limted to the enbodi nents set forth herein; rather, these enbodi nents

are provided so that this CBR!HF)EEIS@RIMIdNbeThEYWQWm% conpl ete, and
will fully convey t . scope.of the invention to those skilled in the art.

In the draw ngs, Wé’§s1e§ B 3 Aperkargiiossefdingal Upws dualiRiEgaterP ¢lor
clarity. Like nfdiﬂﬂﬁﬁfgscdn@ﬁetrvet &rldtleBs @h@'ﬁ@é’!ﬁtﬁwgtéyn@ugmtruc%ﬂeé be¥drbihgRe

understood that when an el enent such as a |ayer, region or substrafe is
referred to as BOPRYMESER OLhBPRRSSNEINYABYAN it can be directly on the ot her

el ement, or gnter VerFl@&l'e@'Se@'%Fg §ro'§§)§e@t’io$1%l Q@w?r;l%%ﬁﬁférpg éﬁ%ggngef’n':otds ofWhen an

element is referred to as being "direct anot nment, there are
no intervening foremermondpetaecsituctysgs and mﬁelﬁmarpoeﬂecﬁemstwtureqs eegasdingdo as 25

bei ng "bonded” 4k BRboIAIRDLY iblprcalh BR.GflleRCt |y bonded to the ot her

el enent or intervening elements may te pr esen n contrast, when an
el ement is referred Rigures 10eihgre'mhotegraphs ibastoioy coodactoediuceirestent , t her e

are: no | nt et veidgfl BIRNGGRESE hbod et dr AL 3Ry HOGRKR 000 that wher

an elenent is re err el ng Zonnecte t o anot her
el ement, it1B0 can be directly connected or coupled to the ot her el ement or

that there are no  interven ng o SnEAED RESSRUPAPNS enbodi ment s of the
present invention, &heqrdsaitimentioh noatwil eeidleebrutiﬁdmoasnfuay tatgnafieanthor
C e e BSOS oo el oy
be used as a r eté $ivenbior acmsncmrt | Tigs liriveatign maly dhd\gever! 86 ErbodiedGORREGL i Vi ty
AR T MR LR

forth herein; rather, these embodiments are provided so that this disclosure

will be thorough and complete, and will fully convey the scope of the invention

to those skilled in the art. In the drawings, thicknesses of layers and regions

are exaggerated for clarity. Like numbers refer to like elements throughout.

20 It will be understood that when an element such as a layer, region or
substrate is referred to as being "on" another element, it can be directly on the
other element, or intervening elements may also be present. In contrast,
when an element is referred to as being "directly on" another element, there
are no intervening elements present. Also, when an element is referred to as

25  being "bonded" to another element, it can be directly bonded to the other
element or intervening elements may be present. In contrast, when an
element is referred to as being "directly bonded" to another element, there are
no intervening elements present. It will also be understood that when an
element is referred to as being "connected" or "coupled" to another element, it

30 can be directly connected or coupled to the other element or intervening
elements may be present. Finally, the term "directly" means that there are no
intervening elements.

According to embodiments of the present invention, a conductive

structure including an aluminum and/or copper layer may be provided on an
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5 pad. Conductive lines and sol der bunps according to enbodi nents of the
present invention nmay be used, for exanple, to provide structures for flip
chip processing. In other alternatives, a conductive |line according to
enbodi mrents of the present invention nay provide interconnection between
two conductive input/output pads, between a conductive input/output pad
and anot her 10 conductive line, and/or between two interconnection
structures. Enbegintearidiondn inbeyapicia silbtind wasyiva0on ddyerdERe cbhégttiher ei n wi t h

reference to cross-section illustr ons, that are schenmmatic . illustrations
of idealized eVb&d e fsexawpi%“ %&Hﬁﬁ ??l%?l‘fl?tﬂhm‘oﬁsmé'ﬂﬁ%"”%Bﬁvﬁﬁq%ns

fromthe shapeéle@fnctaMnnbbm@rb@&wma@ﬁwp@t/b@@u{ bad 69k seafmeendein
manuf act uri ng 15 techneégues and/or tol erances, are to be expected. Thus,

enbodi ments of PHECON} 8?115"Pﬂ{1'@1ﬁsi‘6'ha§ﬁo§5’l"%ﬁ’r%’f“pd@ﬁ§%tﬁéqmH&%I‘“BEU‘PWPN& ed to

the particulamr sh@pesnd@dtive f8L98S8d 'sbxhéﬁwrab@@cmaﬁbmo Q%o@rrﬁeﬁtgor el ude
devi ations in shapes that result for exanple, from manufacturing. For

exanmpl e, a condPEEEVENYeRien may b%t’ﬁ%q é@lf expinple rtedranide strugyrestioniiie &hipy |
have rounded or,GUHEyGs, f ﬁ%tHéﬁéterJQ%s 3 BEn AR 1€ 9hOBEdrbihy 36 %%ﬁ@tnﬁéhté he

flgures are schematlc in nature and their shapes are not inten
illustrate the @rtbeirseseshiyentyin may egivide Beraoni@atior batvdeartworrondustiveended

tolimt the Sﬁ@ggt/t%tggix ogr ﬁﬁt@%’én VSHALERR: mé{?ﬂ&]t&ﬁt a% dJiigt ure

according to e resent 1 nvehtion | rat ed in Figure
4. As shown'Qn rFqv@kutp@vml!neananQAOebetvmandwozmemecmrestmtmy i ncl ude a

serm conduct or et e i A SHflaRSothd AR Bl b ARl LI HILALSEALAR iR

silicon germani um (
el ectroni ¢ subskefatrctb crays- serdioudtﬁxs&rapbmﬁr tolat Bye @fhemwcmhxstranonsd@‘vi ces such

PP el L e R e G O
(such as a copp&ﬂrapaa(d;ﬁ ore |alh31mtnnum9adbsmmyOrm>@mp1@ cﬁlnw'tufacﬁajhng:onnect ivity
}‘gr el ectri f%éﬁfﬁﬁlléé r% ‘ﬁ gﬂg%gsératp ul atrlﬁlggplpas ion
yer 24 y i 8 %P Eon
oxi de, silicon prasémnMntxandhommsssot b& @onsK)i ésflirﬁh@d t@ﬂde@@nm%@mpésﬁyer 25
gls,tjg:]ngtsl Sel ayﬁg r§g]xgm; n%ﬁ@%%'hgpe% ntear%ct:glr?crllgéeoéevpanons in sh)apes that result
for example, from manufacturing. For example, a conductive layer illustrated
as a rectangle may, typically, have rounded or curved features. Thus, the
20 regions illustrated in the figures are schematic in nature and their shapes are
not intended to illustrate the precise shape of a region of a device and are not
intended to limit the scope of the present invention.
An electronic structure according to embodiments of the present
invention is illustrated in Figure 4. As shown in Figure 4, an electronic
25  substrate 21 may include a semiconductor material such as silicon (Si),
gallium arsenide (GaAs), silicon germanium (SiGe), and/or sapphire. More
particularly, the electronic substrate 21 may include a plurality of electronic
devices such as transistors, diodes, resistors, capacitors, and/or inductors,
providing a defined functionality. In addition, a conductive input/output pad 27
30  (such as a copper and/or aluminum pad) may provide electrical connectivity
for electrical circuitry of the substrate 21. An insulating passivation layer 24
may include an inorganic layer 23 (such as a layer of silicon oxide, silicon
nitride, and/or silicon oxynitride) and an organic layer 25 (such as a layer of

benzocyclobutene BCB and/or polyimide). In an alternative, the insulating
8



passivation |layer 24 may include only one of an inorganic |ayer or an
organic layer. As further shown in Figure 4, a via hole in the insulating
passivation |ayer 24 may expose portions of the conductive input/output
pad 27, and a 5 conductive line 30 may be provided on the insulating
passivation |ayer 24. More particularly, the conductive line 30 may include
a base layer 29 including titaniumtungsten (TiW and a conduction | ayer
33 including al passivatianidyer24 mappeiudefortipbde R ah hapgdtic Bybaor @mbaginment s
of the present |nvent| on, the conduction layer 33 may include a stack of
al um numon ti tfjﬁ\f um (T|/AI) 10 alum numon titaniumon titani umtungsten
(TTIWTi/Al'), copper @8 flitiieasho@n if Figutdl}t, a GRPRaE |r0tlﬁetnh§mé1lngmds§ngﬁcbren
(TiwcCu), alumnumggtltanlumtun temE %”éltamumnltrl TiNTi WA,
and/ or copper off¥8 PANTBHEIRATGPOE rP & PAMUTHYSINPHY RIEPERAG 471 RER . A

conduction | ayekoRgdudtiveliHgi30gnay 5é pEdvidtld orfiheThs MaRrbdsksivatibByBrRy4 get t er
oxygen froma titani umtungsten base |ayer. 15 A second insulating

passi vation | ayMo"Q@aHf?Uf%‘i@ bsrnerstve inerdd mey Mieidegnbasrolayer 28 ‘“PW§m9t| ng

passi vation | ay@tandfnitl fl’\@lg §ﬁ§%%nﬁh@ﬂcﬂﬂ%?ertélﬁh@!uﬂmgedﬁﬁ}ﬁﬁnhﬂgaﬁd@mt 1on
of the conductive line 0 offset fromthe conductive 1nput/output pad 27.

Mor eover, an un8ePPHuriscaisting ﬂ%WH'%{y%'ﬂbQWmﬁﬁtﬁ efrihe presentioneriton Bie .
structure 39 (SHGRdLﬁﬁloﬁ laé%' @@rmiw:%mdg%ystﬁ Qm%ﬂjn on :t%guﬁ%gﬂﬁ@g portions

of the conductive line 3 Accordi ngly, e con uct| ve |ne al | ow
redi stribut®n afumineman téariomrettitaoimstungstenr@VET I/A)osopdes onrt@p'emtl ve

conductive i npugal gﬁd p(?r%?gn%lzanﬁﬂqfﬁ%‘??ﬁ m /68?%%%?& c§1ttrtHﬁ|h g?t%nmay

provide electri ar ani ca onnection next
packagi ng. 25 Wanltiamen r@h@@mTlNﬁr !\N/@Iwemdaqr ddppebars Btanayetur@tayt on he

conductive i netltaﬁ%n%?’frldéqgf:i ' R c%)ﬁhsgﬂ)nqu @@ﬁﬁg'“%ﬁéﬁ%q?%é‘“ on |ayer

33. In addition in an terna |ve portions
i nput / out put padlUZmemontmamempnayegeﬂtmtou@gen trhm a timulm-'tm@stmsmiseaaj@n
| ayer 24 an th of the

conauct 1 ve Tine 30 raybed asuBfyaoss 8Tt 3srorBp bBidye Tl ahd
conducti ve i npubnh tha fist mpa!dn@iiawmmda)td?mulhuﬂéte:ﬂ sgtendwah doignthiehen
I nsul ating passc‘aypac;[sl n%na poXton o%Ahe conductive line 30 offset from the conductive
input/output pad 27. Moreover, an under bump metallurgy layer 37 and an
interconnection structure 39 (such as a solder bump) may be provided on
20  exposed portions of the conductive line 30. Accordingly, the conductive line
30 may allow redistribution of the interconnection structure 39 from the
respective conductive input/output pad 27, and the interconnection structure
39 may provide electrical and/or mechanical interconnection to a next level of
packaging.
25 While not shown in Figure 4, the base layer 29 of the conductive line
30 may include a lip extending beyond the conduction layer 33. In addition or
in an alternative, portions of the conductive input/output pad 27 may be
exposed between the insulating passivation layer 24 and the conductive line
30. Stated in other words, a width of the conductive line 30 may be less than
30 a width of portions of the conductive input/output pad 27 exposed through the
via hole in the insulating passivation layer 24.
Methods of forming structures illustrated in Figure 4 according to
embodiments of the present invention are illustrated in Figures 1-4. As shown

in Figure 1, an insulating passivation layer 24 including an inorganic layer 23
9



Met hods of formng structures illustrated in Figure 4 according to

enbodi nents of the present invention are illustrated in Figures 1-4. As
shown in Figure 1, an insulating passivation |layer 24 including an
inorganic layer 23 9 (such as silicon oxide, silicon nitride,
and/or.silicon oxynitride) and/or an organic |layer 25 (such as
benzocycl obut ene and/or polyimde) can be formed on a substrate 21. Mre

parti cul iarl Y, ggudmgmncoﬂa@a/@mcaa r?nfiazye tw'dfd?rsméldn@ﬂymtrh@) andysk amt e, and an
organi c | ayer 5 nma t he i ngrganic ayer 5 osite
cUbotrate 31, PHPTEIBE A€ LU0 Abe PRI e ot B BiE] CAADePIT En

(Si), gallium @h%eguma(e@ﬁsMorépém@@sarlg%rmergamc(@&% maylaé%rme&a&phl re,
and the electronlc substrate may include el ectroni c devices such as

transistors, ditiggdbst ﬁaées@é‘f’c?r“sorgﬁ'&'ﬁéféﬁetrGﬁﬁah%f%meﬂmfi?(ﬂ?%gam'ﬁ l2y&di t i on,

a conductivg i RBWHHBYItPIHe d@@etr&é Z5UGhe %§b§ﬂaté'2‘1 ThaUciull AREPh SRpPer
pad) may be included on the substrate 21, and the conductive input/output

pad 27 may pro@Fgdican &2 rgadim awenisiet (Gafsy) Slisen gerpanivm/(SiEe) red/ogubst r at e
21. Moreover, @a;‘!ﬁwfﬂreh%gtHé‘el%Bﬁor‘n@%UllJﬁF é@%a@qﬁab?@%le‘aﬂoﬁl@ﬂ%@lcg&s Y as €XPOSe

at least a portlon of the conductive pa her shown in Figure 1,
a bl anket | ayetrapsistors, &'ﬂﬁdﬁfﬂ fasifieEeearzgitoisagndier induatots.on the insul ating 15

passivation 1 ayer 2 AN aRRRLLANS IRSutdif B0 URLAYE, BOBHLASRRYY, Pad. 27

exposed through the via hole in atin assivation layer 24. Prior
to forming'® heabﬁi/aanparwdirY@Nbtelmelndemmmﬂmgswtmtraﬂiﬁ21 atriddhexpodlsnlvesurface

O o s onett DYSYLRL LU AL eSS0 L B 0™l
resi st ance bet sezatratd 21 .c dlvdectdryva viarhmle irdbbpmtulqmg passigatibrt lager 24 may
L M SRR BSUE FRoB AR S e A EBTE N BS5h  e
bl anket | ayer ofa biaha@u layertaf tigstien-tQY steap9'haay be fdehdayorsihetibariating. _
Mo ove 14 BB 2R S SRR YR BRSO
In alternati vesostbehexgo sedvia iioleinaheinsuieing @agsichtiorsayéry. / out IOUt pad 27
may be subjected tI9r|or tg\?trm%é:t 4 Cllgt%(et Iaaye(rj B}/tltg%ﬁrr]r{-gdn%gt%n 2a9r']dt{1e expo eldasma
etch/cl ean
surface of the conductive input/output pad 27 may be subjected to a wet
and/or dry pretreatment to reduce a surface oxide thereof and to reduce a
20  contact resistance between the conductive input/output pad 27 and the
titanium-tungsten formed thereon. For example, the exposed surface of the
conductive input/output pad 27 may be subjected to a sputter clean, and the
blanket layer of titanium-tungsten 29' can be formed by sputtering. Moreover,
the sputter clean and the sputter deposition can be performed in a same
25 process chamber to reduce further oxidation and/or contamination. In
alternatives, the exposed surface of the conductive input/output pad 27 may
be subjected to a wet etch/clean, a dry etch/clean, and/or a plasma etch/clean
prior to forming the blanket layer of titanium-tungsten, and/or the blanket layer
of titanium-tungsten 29 may be formed by evaporation.
30 More particularly, the blanket layer of titanium-tungsten 29' may be
formed to a thickness of approximately 100 Angstroms. The blanket layer of
titanium may have a composition of approximately 10% titanium and 90%

tungsten.
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prior to form ng the blanket |layer of titaniumtungsten, and/or the bl anket
| ayer of titaniumtungsten 29 may be fornmed by evaporation. 30 Mre
particularly, the blanket |ayer of titaniumtungsten 29° may be fornmed to
a thickness of approximately 100 Angstrons. The bl anket |ayer of titanium
may have a conposition of approximately 10%titaniumand 90% tungsten. 10
Wth an al um num conductive i nput/output pad 27, the bl anket |ayer of

titani umtungsten 29%iHay sRIMIML tg i num
conductive i nput/out p{,lt pgd r@‘?‘hgﬁco’é\gggﬁﬁ&%@%ﬁ%%\glzfﬂ% foalr]&é}‘??fér%ﬁ‘
insul ating pasidaVdiTigRgstap@9’ may M\ed%pawtlon@yeprt@nsmf thenaluminuimgst en

29' may also 5 %)%h@t"ve%éf tEutﬁJan}__f‘)ee%"s%ﬁ%oB% ht ew !thé‘ gﬁ@e ﬁ@ggHﬁ%‘ ve

i nput/out put pa | on
formed using a pa§§IVﬁgomlayef24 oﬂ'heﬂ){aﬂkat lgye. oflvmreurpaumgamm aehynay alspesi st

llayer 31 may b afﬂg.:. v wi th an
openi ng exp05| f?g poggfi% 9%5@?}%%?&9 Blrug-l n‘é@ﬁp%#i {tlﬁ/{e réudﬁhﬁ)d’g%?en 29' .
A layer of net a7, 33 is then formed on the resist layer 31 and on exposed
Phcl ude: al um nam andror CeBBer TRt eencdba afetparmay g el ihedd by
e?/apor ation. Thsinged &ft- offaq@m;cﬁié rmWe perticideryg asbaickiagér :matnaly Hedfg@ned such as
aumnumontltalum A n titaniumon titani ungst en
(T A oot ke st TR an SRR P EXRPH PaHpSE Oh
(TiwcCu), abu mﬂﬁmmaﬁnettlay*/@'rmlﬂmmwrﬁgﬁrﬁ@ﬂen 29" tA fagBi SHFBial B3 @bethémfd}%nadw Al),
and/ or copper I tanl gst en on titaniumnitride (TiNTiWCu For

exanpl e, the c&H&hE{‘?%ﬁ qﬁ%,or? RERQsgd Poglocnﬁ-tom%manw&sﬁur}satﬁnr@

thi ckness in th‘@/eFrQBQGFh@fm@@pl% & mwfyynéi@& 20AmHES bha /s cbgpé}paﬁ@mermt ely
1000 Angstrons on the bl anket a er titani um_tungsten , and
al um num | ayer " 'ﬁéeraBQ'ﬁPXPﬁégEﬁn‘?ﬁ byupyarekatipa: elRe metahiayar d8meAYct i on | ayer

33 including ajfhafka efacRlof Feldl s SLEHHM SRR Y o&%&éﬁﬁmo(wgﬁn froma
titani umtungsten base layer. The structure including the resi'st |layer 31

and t he Coﬁéuctaquwnp@mtltggum on titanium-tungsten (TIW/TI/AI) copper on titanium
(Ti/Cu), copper on titanium-tungsten (TiW/Cu), aluminum on titanium-tungsten

on titanium nitride (TiN/TIW/Al), and/or copper on titanium-tungsten on
titanium nitride (TiN/TiIW/Cu). For example, the conduction layer may include
a titanium layer having a thickness in the range of approximately 200

20 Angstroms to approximately 1000 Angstroms on the blanket layer of titanium-
tungsten 29', and an aluminum layer having a thickness of approximately
2um. A conduction layer 33 including a stack of aluminum on titanium may
getter oxygen from a titanium-tungsten base layer.

The structure including the resist layer 31 and the conduction layer 33

25 may then be exposed to a solvent bath so that the resist layer 31 dissolves
and portions of the metal layer 33 thereon lift off. Portions of the blank layer
of titanium-tungsten (TiW) 29' not covered by the remaining portions of the
metal layer 33 may then be removed using an etch chemistry that selectively
etches titanium-tungsten with respect to aluminum and/or copper to provide

30  the structure of Figure 3 with the conductive line 30 including a base layer of
titanium-tungsten 29 and a conduction layer 33. With a conduction layer 33
including a stack of aluminum on titanium, exposed portions of the blanket
layer of titanium-tungsten 29' (10%Ti and 90%W) may be etched using an

etching agent such as hydrogen peroxide (H20,) in water (30% H,0,), and/or
11



25 may then be exposed to a solvent bath so that the resist |ayer 31

di ssolves and portions of the netal |ayer 33 thereon lift off. Portions of
the blank layer of titaniumtungsten (TiW 29' not covered by the

remai ning portions of the netal |ayer 33 may then be renoved using an etch
chem stry that selectively etches titaniumtungsten wth respect to

al um num and/ or copper to provide 30 the structure of Figure 3 with the

conductive |ing %@dur@%é!ﬁ'dhﬁ@ hgdass pb%e @-igO% Hf’agé'tﬂg%ﬁf'&tezg and a
conduction layer 33. Wth a conduction | ayer 3 i nc ud| ng a stack of

al umi num on ti tPEARRIRAZRIR pRrberIPotraliciesaadd. t he bl anket | ayer of
titani umtungsten 2¢, 54 %Qe@bn@é‘%@g ucﬂ’@bf rgﬁ%gﬁ@e‘@g@% @ng et chi ng

agent such as hydrogen peroxi de ( 0% H and/or 11 a
m xture incl udiPRgtay /q3eh tﬁ@hdeueﬂaeﬂbustra@mfor ep@ma@snmﬁrgstﬂ 2Btand

benzotri azoke, eﬁpgséﬁ%érﬂoﬁébf t‘ﬁle'laQ‘nk?ﬂaﬂer eﬂtt ﬁll tbﬁé{l ?gecant 0e re%&%ldc“ on

layer 33 can be tormed usin phot ol'i ogra J'et'e ues
i llustrated, fd& pevidepthe, StnuntUFee gﬁh’lgum Biode p5r‘tleb(|pd$,65dblpokd%tl roet:al la;/ert he

bl anket Iayer %& ﬁhﬁ@mglﬁp%%%%%%}o% Hpcé? ati/et? eeﬁ("gtte?%{% I'Peil:gll FFeEf I%y%.?

structure of Figure icu
i ncl udi ng al umoﬁmanmm})twrgstampmér Tha;bldmﬁeismtatl@yed%‘nnhheekd ﬁadﬂebf rhager  of

titani um t ungst e_hl anket a.stack of netal
| ayers such as Srzwg%%r}é]oﬁlum MUl ?”W'FAWE' £§W“Hnﬁ?%ﬁ‘aﬁ%ﬁﬂum on 10
titani umt nagsme:m:L(nTnNMg‘érténMUanmppebpw dr fitaniubinTl/Ciu), @oppe £ O PIhiUPH
titanium tungsten sten on titanium

T um num on titani umtun
nitride (TiN Eﬁ‘»h@%‘/%ﬁ%’b‘ﬁ@@dﬁ%?@é%%@ Bﬁég‘ﬁi%ﬁ'{“d}?”??t ani um
nitride (Ti N TTiNIDAYAIL Fa)”fd/@?@mleféon tik@iumekt@ gstaty S tiddiunBltridercl ude a
titanium |l ayer Q Y\@g ,fL hi ckne s in the rangﬁ of approxi mately 200
Angstroms to 16T g‘y Fhel %rl‘%)‘a the gataldaxer o’ PRy ”Eﬂ“éﬁﬁ(étt'taln&jfﬁr'ayﬁf
titani umt Ungsh@ﬂn@& thick FeKd lﬁfﬂw@}dﬁ@bwlﬁb?@kﬁﬁat%«\’zm difoinéddpess of
appr oxi mat m An etch mask 31 formed on the netal |ayer

33'. For g@(anﬁg%’ox'ﬁ‘qtﬁlyéroogf’”]@ﬁtﬁt)@ﬁé%ﬁtE? bikeblayeregidianiven-tuagsies @8’ and
devel oped to aﬁ@ﬁh%rﬁ;hanﬂh%}ﬁm%é’)%.ek%séeﬁaﬁa-’ra%étéxw m33’ . Portions of

the netal |ayer 20 33 exposed by etch hen be renoved using a
wet and/or dry An etch mask 31"may then be formed on the metal layer 33'. For
example, a layer of photoresist may be deposited, exposed, and developed to .
provide the etch mask 31' on the metal layer 33'. Portions of the metal layer
20 33" exposed by etch mask 31' may then be removed using a wet and/or dry
etch chemistry suitable to etch aluminum and/or copper to provide the
conduction layer 33. Portions of the blanket layer of titanium-tungsten 29’ not
covered by the remaining conduction layer 33 may then be removed using an
etch chemistry that selectively etches TiW with respect to aluminum and/or
25  copper. With a conduction layer 33 including a stack of aluminum on titanium,
exposed portions of the blanket layer of titanium-tungsten 29' (10%Ti and
90%W) may be etched using an etching agent such as hydrogen peroxide
(H202) in water (30% H,0,), and/or a mixture including hydrogen peroxide
(H20;), water, potassium sulfate, benzotriazole, and sulfo-salicylic acid.
30 The etch mask 31' can be removed after patterning the conduction
layer 33 and the base layer 29 to provide the structure illustrated in Figure 3
including the conductive line 30. In an alternative, the mask layer 31° may be
removed before etching the TiW layer 29' after etching the metal layer 33"
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etch chem stry suitable to etch al um num and/ or copper to provide the
conduction |layer 33. Portions of the blanket |ayer of titaniumtungsten 29
not covered by the renaining conduction |ayer 33 may then be renoved using
an etch chem stry that selectively etches TiWw th respect to al um num
and/ or 25 copper. Wth a conduction |ayer 33 including a stack of al um num
on titanium exposed portions of the blanket |ayer of titaniumtungsten

29" (10%i and 90%AkcHRNNdE t i i - Rydr ogen
peroxide (H202) in wgt er”%oﬁ/f Egggywe;%%? 32;15 QES%@%‘%CV%@?ES y'@r ogen
peroxi de (H202f teGRrigves ayfigsdssehabove aith regardAethiguie @A«er and

sul fo-salicyli dli : YN . f tt,erni ng
t he conducti on%b?gdylg}oi%%cﬁﬂg%{gi&ﬁgs&e 8%@0,[9 % “{S‘f‘ggyﬁg t?ﬁﬁegﬁfg? ?%&:t'ﬁr e
il lustrated in €thguease3a plarnaidichgnahke osertitoctiéare up iresid B0 metal adter

alternativeg t gﬁﬁ&i . o hing the TiW

| ayer 29' afte %gtc i g@%dﬁé’%oﬁg %i}?’raﬁmgvﬁg' &%{eol?g?r%qc_y, the structure

of Figure 3 may be pYlleintddhawhimFiguteh@ra lip bt theditdnitrmahngsieresaseslagéscussed

above with reg ELqur r ot.olitho t echni ques..as di scussed

above with reggzrﬁgn%xgeﬁ%gﬁp gy%% ncolgg??twgr'a%ea{gg? gf?&?’raaﬁg%n%ﬁégﬁttﬂvmbe used

to clean up redirgs&n batealbyarf 2%usiby frat dodoctieh kher 3Daduatetdhmbey emoadd and
il e not . shown in

t he Ti W base | 9. : iqure 3, alip of the
titani umt ungs?éﬁrcﬁégé’ ﬁY}gﬂ'@rOf t%“%ﬂ}‘”@ﬁ&”@ﬁé”&’é’?&ﬂaﬁrﬁﬁa@gﬁa?fff??%‘?dl ayer 33
af ter patt@0ni mithtrbspdat tathelsonduttigsihgsr IBs] baged adthifbih Agtdite fegpduct i on
| ayer 33 as an_etch k. Mbr articularly, the lip of the )
titani umt ungsf'@nc%@gﬁ?'&%@r gﬁﬁpoé@dsaeﬂ“?”-pé‘?%@ﬂféaef@”aﬁ‘ther’@%ﬁ@ctw'mpttt he
conducti on | ayeeing®boand t6xtRitttularnédranmentdites aPﬁﬁfcd‘rﬁ@meo}if@trra@@%ﬁbi on

Ine 30. Wthout being bound

| ayer 33 around a E:e([i‘i){pher%/ of the conductive [1ne 30 )

to a particul aP"REA !OQF?FeLSrPét'ﬁp%tPh‘EaﬁQ@*t'ﬁéﬁ?*'%yt“ﬁté‘tthélcéﬁ‘i’tffé'oné%@m cal
properties of BBesWhCdY MYaRGEMIMIBNIQKRhTYY) Mal hed @ & RRAUGH &Mndayer 33
(such as an_al um num conduction |ayer) may reduCe a reactivity of the 15

etching agént RICORGragsmbwithiresrasbic thedianivmttungsierm PrexpihWii the with t he
conduction | aygéndﬁﬁo,ﬁrmy@pai ning a lip of the base |ayer 29, an

undercutting of the S .
By maintaining a lip of the base layer 29, an undercutting of the

conduction layer 33 may be reduced and/or eliminated and a reliability of the
conductive line may be increased. If the base layer 29 is patterned in a

20 manner that allows undercutting of the conduction layer 33, the resulting
undercut region may provide a blind cavity for entrapment of potential
corrosives and/or contaminants; the undercut region may create potential
stress concentration points in packaged devices; and/or the undercut region
may reduce a bond strength between the conductive line 30 and the insulating

25 passivation layer 24. By reducing and/or eliminating undercutting, entrapment
of corrosives and/or contaminants can be reduced, creation of stress
concentration points may be reduced, and/or bond strengths may be
increased.

In addition, the conductive line 30 may be protected with an inorganic

30  and/or organic insulating passivation layer 35 as shown in Figure 4. The
insulating passivation layer 35 may include benzocyclobutene (BCB),
polyimide, silicon oxide, silicon nitride, and/or silicon oxynitride. Moreover, a
via hole in the insulating passivation layer 35 may expose a portion of the

conductive line 30, an under bump metallurgy layer 37 may be formed on
13



conduction layer 33 may be reduced and/or elimnated and a reliability of
the conductive line my be increased. |If the base layer 29 is patterned in
a 20 manner that allows undercutting of the conduction |layer 33, the
resulting wundercut region nay provide a blind cavity for entrapnent of
potential corrosives and/or contam nants; the undercut region nmay create
potential stress concentration points in packaged devi ces; and/or the

under cut T egi 0oy 3BYd hEAIBRE oan@omda&trm%md)%M%nnfetﬂ&on%eaf&hcgtf Xfurki ne 30

and the insulati ng 25 passivation |ayer . By reducing and/ or e I'mnating
under cut ti ng, a!ﬁ’héﬁta salferdwinmsnaete traredondbatadenaume medaiugy r educed,

creation of stngsg 37CoReEAL r@(f ag%?%ﬂ?ﬁ&u%ﬁ?e 3y g%’ﬁﬁ&j fé naﬂﬁ)&@%%gb

strengths nmay be increase ion, uctive
protected wth e @rnmrg%dmf@pmgorm@d$@Swwﬁ\tapioumwhaehengoqdam emron | ayer

35 20 shounsl 1 IELOMERG anTiS ool 54 A UARSP DAL Rl FE oy, SR dE) e

benzocyclobutene ( |con 0 SN &nd/ or
si licon oxyni t riudens arercésmesed,ator ewaan;.ﬂelne U.8. Patent Nsub 402 197 patitadsat i on

| ayer 35 may ex Dori Lon t he uct " bunp
met al | ur gy Iaye?ﬂéger?r%'%?ls}eéglgﬁ ngﬁAfg %5'83 B{?md(?a@’eé%of E%%’H’r?ductl ve
line 30, and anJ.BnPetetibNoe6 3021 63tentitéditContifiel Bhuped Sokie Redervors Aoy nay
be formed on the un ayer 37. The i nt erconnection
structure 39 gcrggSlp%ﬁggﬂalqu?%é%guméq %E SH- mor e bunpi ng
processes d0ch Las empowat@ea,g 68l eptieptnéthags Fet B6intiAg Mtbeated! ati ng,

and/ or screen m@ ngnloet'r bé’ net al | ur%y( | ayers and sol der bunps are
di scussed, for on; iFPYYNg, %@P@Ws%d Ieg Bufeps” dp Rinnef @/
"“Trilayer/bil aygs. S@tledeNoB@lrms 2608 &nkigdy v@@{tidnedmiab@g%omer@sef\}b.rg%R' nne;
U.S. Patent No. 6,392, 163 entitled "Controll ed- Shaped Sol der Reservoirs For

I ncreasi ng The NGER#RI bhe ¥oiyae Cadelsier Bumns Ane Steuctres Foaned Shemhyeier No.

6, 389, 691 ent i Witk it Lodspitant ROraTbpgchpleAgd 4y Siesictl cdiberpgRpRoUL i ng
Conduct ors And Sol der Bu s" to R nne et . Pat ent No. % 203

entitled "&nt AGH M&fies@a%u'\ﬁséﬁ”aw" RéBWcﬁfraé f-rm! U.$ rRateaishad. Z%O%I ume Of
Sol der Bunps, ARgied '9dfddtERing MR [OREGRY ip & Yung. The disclosures of the

above referenced patents are incorporated herein in their entirety by
reference. Accordingly, the conductive line 30 may provide electrical
connection between the conductive input/output pad 27 and the

20  interconnection structure 39 that is laterally offset from the conductive
input/output pad.

In an alternative, a second conductive line (not shown) may be formed
on the insulating passivation layer 35 and exposed portions of the first
conductive line 30, and a third insulating passivation layer (not shown) may be

25  provided on the second conductive line (not shown) and the insulating
passivation layer 35. A via hole be provided in the third insulating passivation
layer exposing portions of the second conductive line. Accordingly, multiple
levels of conductive lines may be used to provide electrical connection
between a conductive input/output pad and a respective interconnection

30 structure. In an alternative or in addition, one or more levels of conductive
lines may be used to provide electrical connection between two or more
conductive input/output pads.

Steps of forming conductive lines according to additional embodiments

of the present invention are illustrated in Figures 5-8. More particularly, a
14



Rinne et al.; U S. Patent No. 6,329,608 entitled "Key-Shaped Sol der Bunps
15 And Under Bunp Metallurgy” to Rinne et al.; and U S. Patent No.
5,293,006 entitled "Solder Bunp Including Grcular Lip" to Yung. The

di scl osures of the above referenced patents are incorporated herein in
their entirety by reference. Accordingly, the conductive line 30 may
provide electrical connection between the conductive input/output pad 27
and the 20 interconnection structure 39 that is laterally offset fromthe
conductive i nputltamumpumgﬂaxd(nm bast dhhfdehahd déSoribdd $06 gedt enBigatdswseg | | ne

(not shown) may be fo t he insul ati n passi vation | ayer 35 and
exposed portions Wr?({‘il P’éc{g’muf:’&?ﬁlﬂ’ﬁ‘ctﬁ? tyeay| q li*FéW§9be &%raéedttﬁi“ﬁi MAEDE at i ng

passi vati on | ayeforfie@usiff ndicHBcdd nthdas. OVhaed:t %l&gﬁe&%ﬁﬁﬁﬁr@&ﬁﬂdﬁfc' ve

i ne (not shown) and the insulating _passivation |ayer . A via hole be
provided in the FFHGFHCS HEYELETHY bﬁ&?;@ﬂ?svablpb@fsaweawréduce&b@s@uamg st tedeees of

the second condugidvrehyti€an ﬁ@&@ﬁ@e@i@g ?’nagﬁ \Iléiaozi Bind'd gylﬁj for Qrﬁtra(f)%%'t' GEive

lines may be used to rOV|de electric necti on ween a conducti ve
i nput / out put padPepRfichcerEaspies andconfamisants ané et iolercB0Omsy rigale Potentialstass

alternative or |Ebr@gg;ahb9#30mgqg %gy% lcgg/el s of conductive |ines may be
used to provide electrical conn ctl etween two or nore conductive

i nput/out put pads. St&gsrdifig fo&liﬂ‘ﬂoﬂgnéi@d’@iﬁé piégent InR@FioACL O LAB/etIBie ma
addi ti onal enbodj nent.s .of the present invention are illustrated in |¥I gures

5-8. Moreé particti@dPl od an qyinsylating RAsTYATiog daven ol an algetipris dewipmwitb abent

descri bed with respegivelige Hciidirgs &nﬁuctf&)lafe?@'ﬂﬁ:%e?aﬂb&é@%@fzﬁéﬁffér@ﬂﬂ Q4 t hat
may ot herw se b enerate beneath wiring formed using wet etch process

met hods. Under cuf Bié‘?i)a h‘?ﬁ”@%@‘llséé%yﬁb?ﬁl’éﬁ begweancheipensiuptign lgeater al | y

be undesirabl e m@aahes@s@atr@qﬁmtﬂaawearIe@rer@yucsmycghp bend In%fun%a&t h; an
under cut region g}%a%yow dg a blind cavity for entfapnment of potent| al
corrosives and ¢ TS Deyprd edgrs i derontuatisg ling: dior exavaplestbe al  stress

concentration pQioRdstion 1RBEKAPE Geu &%mlﬁﬁﬁ%ﬁ'tﬂgmwl ebedlrgnl g.9f the

present inventign, a conductive Iine may be provi ded on an’insuf ati ng
passi vation | aydyesPl danigpepessi @1 Way Mose prtignlariean aluminum conduction

layer may have a thickness of approximately 2um, and a TiW base layer may have
a thickness of approximately 1000 Anstroms. In addition, a Titanium barrier layer
may be provided between the aluminum wiring layer and the TiW base layer, and
the Ti barrier layer may have a thickness in the range of approximately 200
Anstroms to 1000 Anstroms.

Methods of forming conductive lines including conduction layers on metal
base layers according to embodiments of the present invention are illustrated in
Figures 5-9. As shown in Figure 5, a substrate 121 may include electronic devices
(such as transistors, diodes, resistors, capacitors, and/or inductors) with a
conductive input/output pad 127 and an insulating passivation layer 124 thereon.
The substrate 121, for example, may be a silicon substrate, a gallium arsenide
(GaAs) substrate, a silicon germanium (SiGe) substrate, and/or a sapphire
substrate. The insulating passivation layer 124 may include an insulating organic
and/or an insulating inorganic material. More particularly, the insulating
passivation layer 124 may include benzocyclobutene (BCB), polyimide, silicon
oxide, silicon nitride, and/or silicon oxynitride. The insulting passivation layer 124

may also be patterned
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conductive line including a conduction |ayer on a netal base |ayer
(different than the conduction |layer) and the netal base | ayer being

bet ween the conduction layer and the insulating passivation |ayer. Mre
particularly, a lip of the netal base |ayer may extend beyond edges of the
conductive |line. For exanple, the conduction |ayer may be a | ayer of

al um num and the netal base |layer may be a |layer of titaniumtungsten
(TiwW. Mre particularly, an alum num conduction |ayer may have a

t hi ckness of approximately 2m and a Ti Wbase | ayer may have a thickness
of approxinmately 1000 Anstroms. In addition, a Titaniumbarrier layer may
be provi ded bet vvé‘éPFOt’lI"'}éadl%}hﬁrﬁmmkmsmgr@dlmftmnﬁMVilﬂMMmtlpayém and

the Ti barrier the r ange. of roximately 200
Anstrons to 10006%%%%@@6}@ hg%g{%?q? 338%% Ry Yci"ﬁ%g‘g ia(:iicl udi ng
conduction | ayers on meflalket Ibmezé'a)yaﬁrﬁetaﬁ%%@'f&&eagn%{Eﬁﬁs‘ﬂﬂl%@tpﬁssﬁfanwe

present inventio qulllus”ate in ures 5-9. As shown in ' Figure 5, a
substrate 121 magayi3 4788 OB FEROSE feor&év ndycgye ippaidounuapad 8%r9r di odes,

resistors, capacii®i8s, adhkerajen SOEhALS uMistdd éﬁlwﬁ Cdtthﬁé dspgpit / out put
pad 127 and an insul ati ng, ]paSSI vation | ayer ere The substrate
121, for exanpl e APHRIBE Pﬁvwﬁmgm@é?@ed@n@mlmumnams@maﬂen lay@aAs) .

substrate, a sil nmagﬂr&pm@labz&@uscﬁ)rh&&aﬁ&@%% u%ﬂf)ﬁ glaé‘éﬁ%kefo‘%er

substrate. The |§)ﬁ%} ating passivation |ayer e ‘an i1 nsufating
organi ¢ and/ or aRKsHIaer Al ‘tﬁ?iémdarrﬁs@nmé}elf@ﬁnedIWIseu@anglaccﬂ,(barI y, the

i nsul ati ng passkvéﬁéﬂa%hﬂo&ﬁ%aé&ﬂpdgﬁﬁén'oﬁgﬂﬁﬂ nbRNZRANALARYSAGe (BCB).

polyinmide, silicon oxide, silicon nitri i'con oxynitride. The
i nsul ting passi veregKen %f&l’@?ed]}@mlonﬁﬁf/thﬁICQWUB%V@plaNtémtwdpaﬁalﬂmw@v| de a via

t her ei n_exposi NgpBuRetd rfamcpffonhmg t&%ﬂ%ﬂby& 1R RN, RY éa%gargd%z 5yTg\e

conductive input/output pad 12 be an al um num I nput7out put pa
bl anket | ayer 128°rgfmentyArvgt aﬁ%?r PregicpiE b forteemplasdald usgd pasdiaeat i on

| ayer 124 and onsueasedt Roht bHascek it o tlbv % qﬁ%’;& {1%&%‘&0 127.

For exanple, a bl anket | ayer of titanium sten avi ng a i ckness
of approxi mat el §SIHORTO RAGSER Hﬁscoﬁ%ﬂfflb@n?@r‘%@t par tﬂ@nﬁ tisuhetel afghgassi vat i on

layer 124 and oa@¥Pefed290N e RsiShaNY eh<SRRAEELY Gl AR QUERY I REd 127.

Moreover, reduce a surface oxide on the conductive input/output pad 127. In addition or in an
alternative, a plasma treatment may be used to clean a surface of the insulating
passivation layer 124 and/or the conductive input/output pad 127.

As shown in Figure 6, a lift-off technique can then be used to form a
patterned conduction layer. For example, a patterned layer of photoresist 131 may
expose portions of the blanket layer 129' of metal where a conduction layer 133 is
to be provided wherein the conduction layer includes a metal not included in the
metal of the blanket layer 129'. For example, the conduction layer 133 may
include a layer of Titanium (Ti) 132 and a layer of aluminum (Al) 134. More
particularly, the titanium layer 132 may have a thickness in the range of
approximately 200Angstroms to 1000Angstroms, and the aluminum layer 134 may
have a thickness of approximately 24m. In various alternatives, the conduction
layer 133 may include sequential layers of aluminum on titanium (Ti/Al);
aluminum on titanium on titanium-tungsten (TiW/Ti/Al); sequential layers of
copper on titanium (Ti/Cu); copper on titanium-tungsten (TiW/Cu); aluminum on

titanium-tungsten on titanium nitride (TiN/TiW/Al); and/or copper on
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the bl anket layer of titaniumtungsten may be formed by sputtering and/or
evaporation to have a conposition of approximately | O4i and 90%W

Mor eover, exposed portions of the conductive input/output pad 127 nay be
pretreated prior to form ng the bl anket |ayer 129" of netal using a wet
and/or dry pretreatnment- A wet and/or dry pretreatnment, for exanple, may
be used to reduce a surface oxide on the conductive input/output pad 127

to thereby reduliub AN of @@éﬁ{ﬁﬂ&@dé@mw/é&}e Ace&%%t.bmal bipss /out put

pad 127 and the netal of th I ayer More partic arly,
pr et r eat nent mWQ'Wmaét@b@ﬁ?WlﬂgﬂtQﬁl tfta@dmamgsmrf@tyseoﬁpa‘ea dlantue-
conductive inpugy §e?1“r§as@ar dé]r In addition or in an alternative, a
pl asma treat nent be used to clean a surface of the insulating

passi vation |ayer 12Asaﬁdh@rsaichﬁm§mm‘hl@ﬁsl dehé aemmuhnwerﬁad 3y alsBbeShown
in Figure 6, _a Lift-off technique can then be used orma_ patterned

conduct i on | Byeformegdiondls phpwresistbit dhieerhqtergaist 3)?1 BH@?%?@@?%POTQTS Ry

expose porti onstf cdndectiraialet 13Rred?8an BE rémbadd W&?étﬁi/ gro¢amguRsi on layer
133 is to be provided wherein the conduction |ayer includes a netal not

i ncl uded in theCORRECHPN Gvet hd3 B Ak Blanketyayer 129", Wihile adittefpleshniake is
conduction | ayeﬂlsé@s%e@aﬂ‘\e doralitiit @ er"*ﬁfﬁi‘%’fm@{il bg'fém&lﬁglﬁg?_bén\ﬂe%aoﬁéld a |ayer

of al um num (Al) Mor'e rtlcu arly, e titaniumTayer 132 may have a
t hi ckness in théhCPtaH@@Qf@ﬂhylﬁgﬂrt@thﬁlﬂ%ﬂ pucDeRmsdinghe wed etlbdbmugsanons, and
the al um nup | aygh d}4 nmay have a thickness of approximately 2gm In
various alternatives, the conduction |ayer 133 may include sequenti al

| ayers of al umi num of wiet bahi dam thd /oélp)erforraéwah fETblankéti & @ri1291 metal
tltanlumtungste TIWTi/A) ent | al ers of copper on titani um
AR SR reviPe

(Ti/Cu); copper™W 'ﬁ‘g%ﬂuﬁgﬁ, q,mee rttﬂewa t'oé’llﬁYﬁrnm tgprovide the base

titani um tungst@peomed hdvamy i Md ékt@ﬁdnﬁq:lb%aﬂd%é'%nd@@ﬁﬂrﬂéyméson 16
titaniumtungsten on titaniumnitrid A conduction |ayer 133

i ncludi ng a st atiPVEY NdIIgeHuM\eRRreing é%PﬁWFWﬁye@@PF@Fe%§<9b@ﬁ et a

titani um t1519Shesntloas thd rﬂ%@a‘l ba@a%!apm m%@tbrelé fitahRim-BAgstePNE 09T fahé
conducti on Iayer 133" ){qa SO formed on the photoreS| st 131

phot or esi st 1319%RW)daseilavesi thp Csaﬁéw@ﬁéas@rr 13§Méa>c@ﬁt9@@tah6nmuayléver1w
thereon can be fgMmyeent BeEePy2 BHAVAE WBBetR®nay be performed using hydrogen

peroxide (H20z) in Water (30% H,0;). In an alternative, the metal base layer
129 may be a titanium-tungsten (10%T! and 90%W) base layer, the

20 conduction layer 133 may include aluminum layer 134 and titanium layer 132,
and the wet etch may be performed using a mixture of hydrogen peroxide

(H20,), water, potassium sulfate, benzotriazle, and sulfo-salicylic acid.

According to embodiments of the present invention, the lip 119 of the

base layer 129 may be formed to extend beyond the conduction layer 133

25  without requiring a mask (other than the conduction layer 133). By forming
the base layer 129 without requiring a mask, the lip 119 may be self-aligned
with respect to conduction layer 133 extending a uniform distance therefrom.
The lip 119 may thus reduce undercutting of the conduction layer 133 thereby
improving reliability of the resulting structure. More particularly, the lip 119

30 may increase an area of contact with the insulating passivation layer 124
thereby improving adhesion therewith. By reducing undercutting, generation
of cracks in the conduction layer 133 may be reduced. Without being bound

to a particular mechanism, the Applicants theorize that electro-chemical
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conduction layer 133 on the blanket |ayer 129'. While a lift-off technique
is discussed, the conduction |ayer 133 nay be fornmed using conventional
phot ol i t hogr aphy/ etch techni ques, such as including a wet etch through an
10 etch mask. A wet etch can then be performed on the bl anket |ayer 129" of
metal w thout using a nmask other than the conduction |ayer 133 to provide
the base layer 129 having lips 119 extendi ng beyond the conduction | ayer

133, as shown pmp Ett@@ro?t%etéﬁnﬁ@ra@bﬁgmt&oﬁﬁﬁ'ftg'mﬁﬂ%'tﬁé cERRREbARAE? 198 the
present 15 invention, the netal base e a titaniumtungsten

e
(1091 and 90%ARFCH é%@”laéﬁ/@m”‘[‘P@Tdéiéh@héw@rﬁnayaf;ﬁéﬂCQQSewvltv atthgddciN@ini num

| ayer 134 and d using
hydr ogen perox%%éerﬁ?}lﬁg(%é@?ﬁﬁ%@%é?aﬁnﬂ thﬁgs(%\??n %lewlgrgﬁﬁ%{ngg&@he nmet al

base layer 129apgly be atitani umtungsten (10%1 and 909N base | ayer, the

20 conducti | ayer aI um num 134 an titaniumlayer
132" and t b viet - et SN B GBS ArReoUL TRy G RE st vy BBy

peroxi de (H202)e fomabeon theFiRs Fsummtiny lohatieatiddaByst 12428h ehe é‘é}djuctlon Iayer

sul fo-salicylic to enbodi nents of the present invention,

d., A di
the lip 119 of 3?1’(35“%%3*(‘:5 8/:338%@%1%?68@?%3‘%&4@8%%@Ndi BRG Rd Mave
conduction | ay&fe é:33nde3%duélhﬂétsebwmrsbl@gn?’pgﬁﬁ\katkﬁtléwr 138aRekb§

conduction layer 133). By formng the base er 129 without requiring a
mask, the |ip IX9ORRY AROTEN Pfté‘PlC@ﬁ%Ct'%‘W?fr B3pect to conduction |ayer 133

extending a0l AERICR SFLS! LR e Mg S HAEGAMS Rdce,
the resulting swidecbump) mdyrtee foamed oulths bypoddaedrign dflie 30ndmgtionngyerase an
orow ng. aunectith Bl (S PRAER I el i P RN o

cracks in the dtmda@é iagar 129)anhal gdvieyrebistrietos @8m a\ébmwgmcmﬁgﬁ]mggpdﬂto

a particular g I cants theorize that elect
properties of "R a@?c‘ﬂ|aHd”t§§®%{‘?‘eF?P’b?t8'Jﬁt‘t‘f?tV9v0?%’W #he selicaherPon | ayer 133
(such as ar5al wnerepvare tietietbh® hduditing palBivatiidgs: 85 @agiddtideyarPbrghhr
etching agent vm}h respect. to the titani umtungsten in proximty vmth t he
conducti on and/or an inorganic insulating material. More particularly, the second

insulating passivation layer may include benzocyclobutene (BCB), polyimide,

silicon oxide, silicon nitride, and/or silicon oxynitride. In an alternative, the

conductive line (including conduction layer 133 and base layer 129) may

20  provide interconnection between the conductive input/output pad 127 and

another contact pad on the substrate 135.

Various structures including TiW base layers and Al wiring layers
according to embodiments of the present invention are illustrated in the
photographs of Figures 10-13. As shown in the top view of Figure10, a

25  conductive structure may be provided on an insulating passivation layer 235,
and the conductive structure may include an aluminum conduction layer 234
on a titanium-tungsten base layer so that the titanium-tungsten base layer is
between the aluminum conduction layer 234 and the insulating passivation
layer 235. Moreover, a lip 219 of the titanium-tungsten base layer extends

30  beyond the aluminum conduction layer 234 a relatively uniform distance
around the periphery of the conductive structure. As shown, the conductive
structure may have elongate and enlarged width portions.
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| ayer. 5 As shown in Figure 8, a second insulating passivation |ayer 135
may be formed on the first insulating passivation |ayer 124, on the
conduction layer 133, and on the |lip 119 of the base | ayer 129. Moreover,
a via hole 123 may be provided though the second insul ating passivation

| ayer 135 thereby exposing a portion of the conduction layer 133. 10 As
shown in Figure 9, an interconnection structure 139 (such as a solder
bunp) may be forned myurbhe i©4RGS QRWPETHddARNAS cdridicGrRNEHEL @8 ohayer  133.
Accordingly, a conductive line (including the conduction |ayer 133 and the
base | ayer 129)N$#3tinsrRassyatieriavst #3HaccBaingte embodinente of the aressit/ out put
pad 127 to an ij galg I Stk e : I . 15
Vorcover, the ool Mo IS 1t Camah i UaR@ToR e ase Bdee

organi ¢ and/ oPravideshep gesrestivenBanini-hpostendrasellayavp sechphat lieud t oithet he
second i nsul ati assi i r i A C ),
pol yi m de, gsi It?%g%mgéﬁ%%,éﬁ E?%Ic? é%n?@l}/dd%%gﬁ ﬁ %?Rgﬁ'ﬁlﬁ%oéﬁﬂgy@ﬁaﬁ ?§%§B I n
an al t er nat i ve,33dlasoundingurstripheryl dfiiee Comibtictide aguctoresuct i on | ayer 133 and
base | ayer 129) may 20 rgvi de i nterconnection between the conductive

i nput / out put pad 12‘?'%5%1 ShatoRyiewaisht pdditienal confectyaISTHFRIRS AB3N Vari ous

structures i nclinglidtthgTAsRaseh lag¥esss acbrdihg W EhBSdIndHfRE 8f thaGreseitng to
enbodi ments of the present invention are i I?ust rated in the hot ogr aphs of

Fi gures 10- 13. "WENERBWASISROWAAN T iglyre il vidrodluminyiip spoducsionsayes Add cransee
structure 18y BeoR&VbA8Geaiboile HAMIMtIMEIRASNC Bl dAch A 73810 ofind the

conductive structure may include an al um™num conduction |ayer 234 on a
titani um t ungsttitpase-fungetendwmsenarerihextendabeyand tha gétreinumacoadieiosy i s
bet ween the al wyioRysy GOBAKGLI QRirbRY BistAed A0thd 8 deRBHERLIr e PaRRIYAL | on
| ayer 235. Mor (l*aac?\?er, a Ilfép 2&8‘ ‘04? tﬁg at?ﬂl%t ani ur?it?%r%ers?@g%%bdag% Payercvl\zéxtends
30 beyond the &fruefiiifum conduction |ayer 234 a relatively uniform distance
around the periphery. As t he conductive

around the p é of i%ue coBgucti e struct_uge, 3 sh%\gn, Lhe con _
y have El9fgdt & ARACLAPRIRIG PR RPNl Grondugtivei ickig1 i s a
top view ofi5 addttdramglto eaibdihéme of tHeusibUERSnWIMtiBA. As shown in Figure 13,
the conductive structure may be formed on an insulating passivation layer
635, and the conductive structure may include a titanium-tungsten base layer
529 and an aluminum conduction layer 534. More particularly, the titanium-
tungsten base layer 529 may include a lip 519 extending beyond the
20  aluminum conduction layer 534.

In the drawings and specification, there have been disclosed typical
preferred embodiments of the invention and, although specific terms are
employed, they are used in a generic and descriptive sense only and not for
purposes of limitation, the scope of the invention being set forth in the

25  following claims.
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i nsul ati ng passivation |ayer 335 according to enbodi nents of the present

i nvention. As shown in Figure 11, alum num conduction |ayers 334 may be
provi ded on respective titaniumtungsten base |ayers such that |ips 319 of
the 5 titaniumtungsten base | ayers extend beyond the al um num conducti on

| ayers 334 around the periphery of the conductive structures. Figure 12 is
a top vi ewlledt vaiigh is cladatied issnal conductive structures on an insul ating
passivation | ayer 435 according to enbodi mrents of the present invention.
As shown in Figure 12, an al um num conduction |ayer 434 nmay be 10 provided

on a resperti veAt idegdidusF ibtgEEiap Has@e@ddr cissifh chipainchudingdd addfbs@hte, the
titaniumtungsten base | ayer is extends beyond the al um num conducti on

| ayer 434 UHBEAL R 9n (ks sesHrG srdisadnsuldtinglaypeopdhe sehstgpteovhengim the
conduct i Ve, §hé [ .S .ogr - [ f a
conduct | ve"Sh Pl TSPyt A el ulr RBHAPIRRISY of L CSRLEERE WRE B Ton,
As shown imethbduompiiSing: t he conductive structure may be forned on an

i nsul ati ng pas§évation Iﬁﬁer 535, and the conductive structure may | nclude

a titani um t ungSFBMEFRRIpeysstrugtige gy thedRsHrting 1avieh @9 iadBe FERPSPPRItion34.
. N Jase eyt v ! e
re partigruiir bohdubtiee bhi afieUBndueRes tsﬁ'gclzjtgif’els 21&1\?%15% A é%sél MBXet %B{n'ﬁgrglg% P

519 extendi ng beyond the Z0 al um num con n . I'n the ngs
and speci ftiteritmefupgstéere (BWnued bewndditianl bgedcdypiicad at prest ene efl almnbodinnent s

of the invention and, although ecific terms are. enployed, they ar ed

in a gehe%?@h%nﬁxﬁﬁchﬁﬁ?Vh sgagéﬁﬁﬁiyﬁé ﬁﬂl”?%%aggﬂgﬁﬁ%§§%8wxmn e

l'imtati orondli®ionclape afd fHReinknens ila@?r Qﬁiepﬁn ﬁaegoﬁcti@ﬁtcrf ﬂhlglc{oﬂ;@u@@efﬁhldl {w ng
i's me an

clainms. 19 That which is clained is: "1. thod of netallizing ar
i nt egr at e®*ppsedhctwedn theiippllaimierigyer andiibe canductize stroetdiecwhereing thire

substratewoﬁgﬂxgﬁgkgapﬁgﬁhﬂghkﬁ%ﬁagﬁgeghe substrate wherein the insulating

comptisces -
| ayer has a via erein exposrn po h of the conductive pad, the
nmet hod conpri sifogninger yaidofatitemingdiitingen ShrtHe insuiitiap 1474 andul Bt icRfodedyer
and on the expos?d portion
portions of the conductive pad,
forming the conduction layer comprising at least one of aluminum and/or copper
on the layer of titanium-tungsten so that portions of the layer of titanium-tungsten layer
are exposed, and
after forming the conduction layer comprising at least one of aluminum and/or
copper, removing portions of the layer of titanium-tungsten exposed by the conduction

layer comprising at least one of aluminum and/or copper.

2. A method according to claim 1 wherein removing portions of the layer of
titanium-tungsten comprises etching the layer of titanium-tungsten using hydrogen

peroxide.

3. A method according to claim 1 wherein removing portions of the layer of
titanium-tungsten comprises etching the layer of titanium-tungsten using a mixture

including hydrogen peroxide, potassium sulfate, benzotriazole, and sulfo-salicylic acid.

4. A method according to claim 1 wherein the base layer of the conductive structure
includes a lip extending beyond the conduction layer of the conductive structure after

removing portions of the layer of titanium-tungsten.
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of the conductive pad, the conductive structure including a base |ayer
conprising titaniumtungsten (TiW and a conduction |ayer conprising at
| east one of alum num and/or copper, wherein the base |ayer of the
conductive structure is between the conduction |ayer and the insulating
| ayer wherein a portion of the conductive pad is exposed between the

i nsul ati ng>1 ayeA msfhiod hecoeding treelpivie | sthrenein threeconteetiierpafl spmiprigest 4t éeast one

conduct i veofza{lﬁé{%%gm? rctoilﬂﬁeri. nsul ating |ayer conprises, formng a |ayer of
titani umtungsten on e Sul ating layer and on the exposed portions of

t he conductive pad, form ng the conduction |ayer conprising at |east one of
al um num and/ or copper on _the layer of titaniumtungsten so that portions
of the |ay®r ofAtlinﬁtgﬁii deFardingdto epaimay evhergingthe ipwdasing layer eompsises 8f Hastg t he
conducti o r § Sd a o] L um pum and/. el

Femovi ng. par Lona apRid el obitie, CHe Rk ML AMLEG pOBR SHtcon
conduct i onoxyn#yide. conpri sing at | east one of al um num and/or copper. 2. A
met hod according to claim 1l wherein renoving portions of the |ayer of
titaniumtungsten conprises etching the layer of titaniumtungsten using

hydrogen -per oxhdgethdd altot®hPS BEHOT GiHakkih %&é&idﬂk&o%ﬁ%ﬁbﬁtﬂeeﬁlwé}@e

portions of the layer of titTaniumtungsten conprises e Ing t ayer of
titani um tlngBregompiisey an afuxtiowre layercanddivhgrehy threobpsn lpgeroxd the, copdtuessi um
sul fate, benzotriazol e nd sulfo-salicyljc acid 4. A method according to
claim1 \Ahsgrru i 1[8?939%%693%% ciypn ]tSan%r ac%lnthﬁﬁ‘l SY&structure includes a lip
ext endi ng beyond the conduction | ayer of the conductive structure after
removing portions of the layer of titaniumtungsten. 20 5. A nethod
accordi ng & o cl4imethodidr sickpllizieg goniniesrpied ¢eatitc oripringhdlingt a| sdstratone  of
al um num : e . h cording to claim 1 erein the

naul at § ngoPAREEdRENy i b REIEM AFRRNGH R kSecOR I DeERE W Brsihnse.
silicon oxngdatingi lay@ohasna tvid dele B expdding @hor@xky BE tid dendubtivéd pagt thed
according to claim1 wherein the conduction |ayer of the conductive
structure‘%%h%#?%%ﬁ?%ﬁﬁ%ﬂ umi num | ayer and wherein the base |ayer of the

conductive forming a conductive structure on the insulating layer and on the exposed portion
of the conductive pad, the conductive structure including a base layer comprising
titanium-tungsten (TiW) and a conduction layer comprising at least one of aluminum
and/or copper, wherein the base layer of the conductive structure is between the
conduction layer and the insulating layer wherein a portion of the conductive pad is
exposed between the insulating layer and the conductive structure;
forming a second insulating layer on the conductive structure and on the first
insulating layer so that the conductive structure is between the first and second insulating
layers; and
forming a second via hole in the second insulating layer exposing a portion of the

conductive structure wherein the first and second via holes are offset.

9. A method according to claim 8 further comprising:
forming an interconnection structure on the exposed portion of the conductive

structure.

10. A method according to claim 9 further comprising:
forming an under bump metallurgy layer between the interconnection structure

and the exposed portion of the conductive structure.
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structure is between the conduction |ayer and the substrate. 8. A nmethod of
nmetallizing an integrated circuit chip including a substrate, a conductive
pad on the substrate, and an insulating |ayer on the substrate wherein the
insulating |ayer has a via hole therein exposing a portion of the
conductive pad, the nethod conprising: form ng a conductive structure on
the insulating layer and on the exposed portion of the conductive pad, the
conducti ve ftru tur nclug bas | a er ri sin titani umtungsten
(T Cand B condtrfieh? o7 RGCIEn (el eREogHoNT THAF 6 AP mEH
copper, whgn&irn the base Iayer of the conductlve structure is between the
conduction |layer and the insulating | ayer wherein a portion of the
conductive pad is exposed bet ween the insulating | ayer and the conductive

structure;;formn e sulatln r .on. th conducti ve uct ur e
onaon-t 12O TANhefhol S0 RbINHE e Dte B! (B¢ RS BRGIRLS A uiliael 8

bet ween t henfligtdle ;aaadoxselqmsuﬂostraﬁsy |aﬁdi laﬁgnsdlaa@r Riye@0fl thOkiBhgtedwheeMeheVi a
hole in the second |nsuIat|n exposing a portiaon of the conductive

struct ur e RAEREINIaYFRIAS A stia h: e S XpPsin 6| Retion of dhe senductve Aaetiod
accordlnglhghgﬁ §$B rther conprising: formng an interconnection
structure on t pos d portion of the conductive structure. 10. A nethod
accordi ng to clfaiming o ecomtiheivecsorupturs bm gie iﬁmﬂmnwlagm dnd darthd exposeed padtiour gy

| ayer bet the interco ction, structure .he exp os d portiaon of the
conduct i V‘é‘ﬁg u“cotnGP%Wezfa@lt CACRRAURBYE SHBGHER ?1% %Iaai’ﬁ%eg ARe CEMRTIERE

I nt er connaghhi@M-BhEMat CN ) CRHRAR] éo?ﬁﬁctlcﬁpﬂagﬁr con%sm% e{?cﬂﬂf?ﬁlﬂ&ﬁ 1%%1‘ %ﬂéré ng an

integrated circuit chip including a substrate, conductive d on
substrateth@ﬁdﬁahwwnsﬁﬂhtngdHderHnwunhesdubs&maﬂe wheheﬁmlﬂnaremdsmkatlng

| ayer has ol e therein 0si.n orti e cond
ot hod corpl AP aho B B EERATER D BT o b e PRt e R Phyer
and on t h&h@d@ﬁ&&ﬂve@fa’bt@@onﬂ{e hhga@distdondritad, the conductive structure
including a base | ayer conprising
forming a layer of titanium-tungsten on the insulating layer and on the exposed
portions of the conductive pad,
forming the conduction layer comprising at least one of aluminum and/or copper
on the layer of titanium-tungsten so that portions of the layer of titanium-tungsten layer
are exposed, and
after forming the conduction layer comprising at least one of aluminum and/or

copper, removing portions of the layer of titanium-tungsten exposed by the conduction

layer comprising at least one of aluminum and/or copper.

13. A method according to claim 12 wherein removing portions of the layer of
titanium-tungsten comprises etching the layer of titanium-tungsten using hydrogen

peroxide.

14. A method according to claim 12 wherein removing portions of the layer of
titanium-tungsten comprises etching the layer of titanium-tungsten using a mixture

including hydrogen peroxide, potassium sulfate, benzotriazole, and sulfo-salicylic acid.

15. A method according to claim 12 wherein the base layer of the conductive
structure includes a lip extending beyond the conduction layer of the conductive

structure after removing portions of the layer of titanium-tungsten.
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titaniumtungsten (TiW and a conduction |ayer conprising an al um num

| ayer, wherein the base |ayer of the conductive structure is between the
conduction layer and the insulating |layer and between the conduction |ayer
and the substrate and, wherein form ng the conductive structure on the
insul ating | ayer conprises, formng a |layer of titaniumtungsten on the
insul ating |ayer and on the exposed portions of the conductive pad,

form ng th con uct i on Ia r co ris ast ne of um num and/ or
copper ga{% O%faC? itg ?lﬁ‘nbﬂgg'e’ﬁmé‘b Chefn B&W‘fq ?ﬁ%’sc%?pqsﬁ%a ¥ of
tltanlUﬂ?t@ﬁ&ﬁﬂﬁﬂhﬂm@ﬂ%&dkﬁk@ ppetposed, and after form ng the conduction

| ayer conprising at | east one of alum num and/or copper, renbving portions

of the layer of titaniumtungsten exposed by the conduction | ayer

conpri si ng;-at | of ,.al or. ¢ er r di ng
o Ly S e ARk Bl oL P 3G i SR BB uchdn el B MR en

conpri ses stuchir® durtiee doamrsepﬁ titarti @i 10 et BERESdre theUfMenuny tHyREQAd tiRebel de.
14. A net hod accordlng to claim 12 wherein renoving portions of the |ayer

of titanilA¥OhHystBHUGHRHTUSEkE. ot ching the |ayer of titaniumtungsten
using a mxture including hydrogen peroxide, potassiumsulfate,

benzotri azole, and sulfo-salicylic acid. 15. A nmethod according to claim
12 wher ei nl& he dasethbdyeecordfng tmecl@bndl@cbvilme:in at pardbuired thacludesiva padpis

ext endi ng beyo §§ he c nducti.on conductive structure after
renovi ng 6%?3?% et %”FH%@ngwe WF% FGﬁQlﬁﬁﬁgﬁ%W“WQZ 16. A net hod
according to claim 12 wherein the conductive pad conprises at |east one of
al um num and/ or copper. 17. A nethod according to claim 12 wherein the
conduct i on% ay ek nadthadhecooodidgde iclagn @twh@bimrtthefinmlﬂzttmg leperprongesenat fehstni um
| ayer bet aye | ayer of.t.he copductive

st T et ur e e gol AeRBeBl BB R AR oSy S5icn et Bion” it FaRop RlicE
conduct i vexpaitrides exposed between the insulating |ayer and the conductive
structure. 19. A nethod according to claim 12 wherein the insulating |ayer
conprises at |east one of benzocycl obutene, polyimde, silicon oxide,

silicon nijyridey angdhe rofSHeia(fl?ﬂng an integrated circuit chip including a substrate, a
conductive pad on the substrate, and an insulating layer on the substrate wherein the
insulating layer has a via hole therein exposing a portion of the conductive pad, the
method comprising:

forming a conductive structure on the insulating layer and on the exposed portion
of the conductive pad, the conductive structure including a base layer comprising
titanium-tungsten (TiW) and a conduction layer comprising an aluminum layer, wherein
the base layer of the conductive structure is between the conduction layer and the
insulating layer and between the conduction layer and the substrate;

wherein the conduction layer of the conductive structure further comprises a

titanium layer between the aluminum layer and the base layer of the conductive structure.

21. A method of metallizing an integrated circuit chip including a substrate, and an
insulating layer on the substrate, the method comprising:

forming a conductive structure on the insulating layer, the conductive structure
including a base layer comprising titanium-tungsten (TiW) and a conduction layer
comprising at least one of aluminum and/or copper, wherein the base layer of the
conductive structure is between the conduction layer and the insulating layer, wherein

forming the conductive structure on the insulating layer comprises,
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oxynitride. 20. A nethod of nmetallizing an integrated circuit chip

i ncluding a substrate, a conductive pad on the substrate, and an
insulating |ayer on the substrate wherein the insulating |layer has a via
hol e therein exposing a portion of the conductive pad, the nethod
conprising: formng a conductive structure on the insulating |ayer and on
t he exposed por foromg ofayeihe ttandmetihgsterpadthetiisalatimgdanetj ve structure
including a base, | ayer .conprising .titaniumtungsten (TiW and a conduction
| ayer conprisin g EE%IPWe?f GBIt e He IoHREY ggfercor&gwfl% layer
conduct i vecorigriteidiitelehst oRELVERIMiANE MANH ‘é%f)}%é?rbnl BY Fhy RO titAfum bipdeAtdong

| ayer and between the conduction |ayer and the substrate; whereinm the
conduct i onthptayestionsfoftthelayemfuseniva-tengtet layer dreexivsed,codpri ses a  titani um

| bet t ] | . t he base. | f th duct i
e el U T S ool LR
i ncl udi ng @ppebséhedifg paRHIDT thd kiybabT ﬂﬁmh@ﬂ-@!ng@t’énteﬁ?os%ﬁ_hﬁl thet@ndididn

met hod conprising: form ng a conductive structure on the insulating |ayer,

t he condudfYSFeoginrisieutdeast aas abiplwgrinum 208/or spppercwhpieinsihadase layer of the
titaniumt I ngiuct | | ayer rising. at,l eas e of
al um num a%g%%ggo%&cﬁremglrugﬁ%t ﬂg %’ggrgdl*lgylgely 0%? qﬁge&)%g%%l %c%e}y\glg 01;sft {I?II%C'[ ure
i s bet weercohtiectvenductiiadtidr astesviag fottivas bNthellater 0Qtitaaes-tungsenei n - f orm ng
t he conductive structure on the insulating | ayer conprises, 23 formng a

| ayer of titaniumtungsten on the insulating |layer, after formng the |ayer

of titani uym tungsheRoed FRESNG %@ﬂaﬁﬁ”ﬂ“oﬁef’é}n'r@%%(/intgﬁlg&ﬁ&sﬂo?gh@;lﬁaetfacﬁt one

of al um num and/ or copper on't ayer titani um gsten so
portions ditatie-thagsten ebmiprisesnietehingu igs iapr | dy Braname tengstes edsin@igydafgear
form ng the conduction |ayer conprising at |east one of al um num and/ or
copper, r EYBVT eg portions of the |ayer of titaniumtungsten exposed by the
conduction |ayer conprising at |east one of alum num and/or copper,
wherein the base |ayer of the conductive structure includes a lip
ext endi ng Z28eyorfy mﬁgmé@ﬁ@métnigoﬁ@ Flajrer2 lofvhetpin rewndingt portions pfidhaitayenfafer

A net hod accordi ng

renovi ng 1 or t l.ayer .of. titani umt st.en., 22.
ool ar m DRRE S ton, B6opRUST o Shink R0V, o GRS 8wt oA en
conpri ses itdladihgfydioged parexidefpdtassam sUilfatd) bgsiRiaidsd, A BYES-@IRMic acid.

24, A method according to claim 21 wherein the electronic device includes a
conductive pad on the substrate, wherein the insulating layer has a via hole therein
exposing a portion of the conductive pad, and wherein forming the conductive structure
includes forming the conductive structure on the insulating layer and on exposed

portions of the conductive pad.

25. A method according to claim 24 wherein the conductive pad comprises at least

one of aluminum and/or copper.

26. A method according to claim 24 wherein a portion of the conductive pad is

exposed between the insulating layer and the conductive structure.

217. A method according to claim 21 further comprising:
forming a second insulating layer on the conductive structure and on the first
insulating layer so that the conductive structure is between the first and second insulating

layers; and
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peroxide. 23. A nethod according to claim21 wherein renoving portions of
the layer of titaniumtungsten conprises etching the |ayer of
titaniumtungsten using a m xture including hydrogen peroxi de, potassium
sul fate, benzotriazole, and sulfo-salicylic acid. 24. A nethod according
to claim21 wherein the electronic device includes a conductive pad on the
substrate, wher &imitgwsdcnsdiviathohginl thy eecond snsalating léyek expdsarged portiex pbieng a
portion of the consgrg‘ct i ve pad, and wherein form ng the conductive structure
i ncl udes fSPPRY T HEUShduct i ve structure on the insulating |ayer and on
exposed portions of the conductive pad. 25. A nethod according to claim 24
wherein the conductive pad conprises at |east one of alum num and/or
copper. 2628.A ndurgbodesordingiy donmc? afuriRdcahprigingt a portion of the

conductive pad }S_.expo bet ween the insulating | ayer.an he cqnducti ve
ctructure. b7 WEmEBEERORAST kUG R A PRRerEhStishnT: SR IRE n”a
second i nsyhuatur®lg | ayer on the conductive structure and on the first

insulating |ayer so that the conductive structure is between the first and
second insulating |layers; and 24 formng a second via hole in the second

i nsul ati ngd ayex n%ﬂdgf%c?%rdwrﬁiiﬁgé)ﬁrﬁ@?corﬁ% tive structure. 28. A

nmet hod according to urt conprising:. formng an interconnection
structure on t hierexgoesedndee buimpnmefalluty hgadbeiviewe thesintetcdrineetior? Struddurget hod
accordi ng tg }(l:l aim28 further conEri,si ng: form ng an under bunp netal |l urgy
| ayer bet B8/AN% FPOPort RtigmALbeicondutive 6T ustere: and t he exposed portion of the
conductive structure. 30. A nethod according to claim28 wherein the

i nterconnection structure conprises solder. 31. A nethod according to

cl ai m 21 wWier ei metleodcanediding orclhiay 28 whikerdih éhedovdeonneatimn stuctice aoreprises
conpri ses sgﬂiefl um num | ayer and wherein the layer of titaniumtungsten is
bet ween the "al'um num | ayer and the substrate.

31. A method according to claim 21 wherein the conduction layer of the conductive
structure comprises an aluminum layer and wherein the layer of titanium-tungsten is

between the aluminum layer and the substrate.

32, A method according to claim 31 wherein the conduction layer of the conductive
structure further comprises a titanium layer between the aluminum layer and the base

layer of the conductive structure.

33. A method according to claim 21 wherein the insulating layer comprises at least
one of benzocyclobutene, polyimide, silicon oxide, silicon nitride, and/or silicon

oxynitride.

34, A method of forming an electronic device, the method comprising:

forming a continuous metal base layer on an insulating layer;

forming a metal wiring layer on a portion of the continuous metal base layer so
that portions of the continuous metal base layer are free of the metal wiring layer and so
that the continuous metal base layer is between the metal wiring layer and the insulating
layer; and

removing portions of the continuous metal base layer free of the metal wiring

layer to provide a patterned metal base layer between the metal wiring layer and the
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32. A nethod according to claim31 wherein the conduction |ayer of the
conductive structure further conprises a titaniumlayer between the

al umi num | ayer and the base |ayer of the conductive structure. 33. A

met hod according to claim21 wherein the insulating |ayer conprises at

| east one of benzocycl obutene, polyimde, silicon oxide, silicon nitride,
and/ or si | ingelatinglayai whege the4pattarmedtrhad tofse flgrenimduden adlieettending bdpoandce,

t he nethodt%oqgﬁisLng' form ng a continuous netal base |ayer on an

i nsul at i ng AV VFBEMYSE a netal wiring | ayer on a portion of the
continuous netal base |layer so that portions of the continuous netal base
| ayer are free of the nmetal wring |ayer and so that the continuous netal
base | ayer3}s bétpedadtaseondingto arllinné4 Ivheegin ghel contenons uhetel hase lagigreis; and

removi ng p i nt | tal _.base l.ayer free of.the t al
W ring 1 e e b GO LN M R kP e R e s R e e
W ring | aythe camthuoheme®dbhstsluleat i ng | ayer wherein the patterned netal base
| ayer includes a |lip extending beyond the nmetal wiring layer. 35. A nethod
according to claim34 wherein the continuous netal base layer is

mai nt ai nedyd r eep of @ RS oRiiNE ot t LT d e [ r vi ng
portions of the cgnfinuoas ﬁ%fg|a§§%gﬂf§§§%aﬁéﬁg‘%ﬁﬁg#ﬂ§d5§%@0$afn§ o]

cl ai m 34 wvenises tifagivoohingsteous net al base | ayer conprises
titaniumtungsten. 37. A nmethod according to claim36 wherein the netal

wiring |layer conprises an alum numlayer and wherein the continuous netal

base | ayer37conpA inéthed bbdAding o JMROSE Qhd | B4 and
the insulating | ai/ﬁeyr. 38. A %et hod accordéirﬁgqtﬁ%\{%ggi %ﬂgl%ai\f\lzgeﬁlrel n I{tl%g%r%et al
€5

Wi ring | aydyminggl aad whergin e lcagtéruobetmeteln badeelaybu rompnisingyetaniang t he
met al bas r. SALnethod of  netallizin n integrated circuit chip

i ncl udi ng%é}l%ﬁe%ls% P%’?Vee,enéhe al YRR Jayer ?%ioth%ﬁlsg]r‘?gng Strate, and an
insulating |ayer on the substrate wherein the insulating |layer has a via

hol e therein effosing a portion of the conductive pad, the nethod
conpri si ng3:8. method according to claim 37 wherein the metal wiring layer includes a

titanium layer between the aluminum layer and the metal base layer.

39. A method of metallizing an integrated circuit chip including a substrate, a
conductive pad on the substrate, and an insulating layer on the substrate wherein the
insulating layer has a via hole therein exposing a portion of the conductive pad, the
method comprising:

forming a conductive structure on the insulating layer and on the exposed portion
of the conductive pad, the conductive structure including a base layer comprising
titanium-tungsten (TiW) and a conduction layer comprising an aluminum layer, wherein
the base layer of the conductive structure is between the conduction layer and the
insulating layer and between the conduction layer and the substrate;

forming a second insulating layer on the conductive structure and on the first
insulating layer so that the conductive structure is between the first and second insulating
layers; and

forming a second via hole in the second insulating layer exposing a portion of the

conductive structure wherein the first and second via holes are offset.

40. A method according to claim 39 further comprising: forming an interconnection

structure on the exposed portion of the conductive structure.
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form ng a conductive structure on the insulating |ayer and on the exposed
portion of the conductive pad, the conductive structure including a base

| ayer conmprising titaniumtungsten (TiW and a conduction |ayer conprising
an alum num | ayer, wherein the base |ayer of the conductive structure is
bet ween the conduction |ayer and the insulating |ayer and between the
conduction | ayer and the substrate; form ng a second insulating |ayer on

the conducjjve structyre and on the fjrst insulating |ayer so that the
conduct i ye“st ot WF@‘OH_saCB%r{A\‘,R:Se_FP than 4 g”arth&ﬁ&o’g‘@%ﬁ&- TR TATRIE fizylélps;

and for m nge@l18Q5AgerVbawbal thel MtdOBNSQEANHrIAFE AR RY ckFRE RHRISHNheA
portion of the “Conductive structure wherein the first and second via holes
are of f setcongdgctivg streichioe] according to claim39 further conprising: forning
an interconnection structure on the exposed portion of the conductive
structure. 26 41. A nethod according to claim40 further conprising:

form ng anundeA dihgd adtdhg b8 edivh 39 &¥hcb@h WREMtdrBShneBh & GARALE tbMPrises
structure and the exposed portion of the conductive structure. 42. A

nmet hod acé@k&?ng to claim40 wherein the interconnection structure
conprises solder. 27
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