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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,
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Notwithstanding the methods and structures discussed above, there

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

SUMMARY OF THE INVENTION
According to embodiments of the present invention, methods may be
provided for forming an electronic device 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. More particularly, a conductive structure may be formed on the

insulating layer and on the exposed portion of the conductive pad. The
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structure may include an
second via holes may be offset. An interconnection structure (such as a
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
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.
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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
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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
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
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insulating layer may have a second via hole therein exposing a portion of the
conductive structure. In addition, 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 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
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.
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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
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
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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will be thorough and conplete, and will fully convey

the scope of the invention to those skilled in the
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25 | lédﬁ%lrra?é .ﬁ?rﬂ’?ayoi%clude 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
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shoyhded &drﬂiﬂﬁ?oﬁheacdﬁo%ch% find Bo! I?fcdo%H%l?F fﬂ%conductlve line

passi vation [ayer may expose portions
codQ oray alow mﬂjsthb utiruof thednErcormattianctndtreiddefrommbe

30 ma e proyided.on th nsu in assj vation.l ay

2SR e B e oLl ot 2k 4 L PR s Gy R EFucture
| NgY Wekey Srovfecelbalyiehl a&/bﬂﬁie@ﬂaﬁ@at int@ebﬁmdtmgataeﬁext level of
(TTW and a conduction |ayer 33 including alum num

an@agfagintbper . According to particular enbodinents of
the pr e\?\ﬁﬁl% r{oq\éﬁg\t/v'ncm’FiéJ}S 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
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
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Figure 4 according to enbodi nents of the present
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| dyesputter clean and the sputter deposition can be performed in a same
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.

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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sapphire, and the el ectronic substrate may include

el ectr r j hed

Feai st O o ORI IABTY B Ppad 2P iR planket aver of
a tmndmemmgstenramtrﬁa);umedeppdsﬁ\?at(mmﬂpmﬂom ofaithenalooninum

and/ copper e included o he. subst.rate. )
S EongHee BPUuRdLt Pod AT rrporet tuoBbe ¥ Hal 1 iR nswlating

I
e Sivhfigh |50 Qﬁclt'lgﬁéhglllégf(i@l; Iagdﬁrr &F&itéﬁ%n?fur?&?er?ﬂy%é?tagso

Mor eover, e insul ating passivat
I wﬁer Qnygmyfreupmeesmfacleeﬁﬁme alymintiimocongfudtive input/output pad
ductive pad 27. As further shown in Figure 1, a
bl“anket | ayer of titaniumtungsten 29' nay be forned

on t he Agshtvitt iMBig B?éQAVQtdoﬂGubtﬂMﬂa%@MQfﬂﬁayOBe rf@rrrﬁéd)n§.ng a
of the conductive i nput/out 7 exposed through

t tising & liff@fetechnigne. M@nﬂ @arf ﬁkﬂaﬁﬁs% reﬁaﬁt. Iayen 3, maybe formed

tAr b BB d5a Rt Sk TNEh 4 prenino sxpptins portions of

C el bnkee ayep of fltfautlﬂﬂiturﬁgﬂeriiwaﬁ Idgersofhetatl 88 is thed formed
wet and/or dry gretreat nment to reduce_a surface oxide

t W@rt@éfrea'ﬁtj'aﬁléf t andeomexrpneddiortigrs of thecltapiimelitngsten (TiW)
c

¢ TYut 20, Vine RRUAIAYDSS nBiincild8 Mlhltm andior copper, and the
ematabkayeulisama/ bé fdn’rmd:bwéuapmmeonnﬂ'lhfe/ matamllayepas rady

tt | d .t he bl anket
e, d Shdofeld Atk Shos gs Aihte’ Po gy AR
S Ritirh iUk Bn tRAHIBRVES tltahhﬁnﬁﬁ’ht?§t8ﬁ (FVRAYARNEopBEr on titanium

sputter dep03| tion can ormed in a’same process
clfavBu), opopeequélt;arﬂumtuegst@m(aw{@w ahmmoum on titanium-tungsten

¢ na BEHGHL bR VT bR sobee & PR EuaHhefER
a tirgrtiumt sitridel @aTiw/day. E(bﬁéb(a?h;@lénthe%tdidvctlén né)ﬁﬁﬂﬁay include
etch/clean prior to formng the blanket |aye
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t |tmra7gnte|m"29l4ragﬂtaanam9’i|num>4ab@r maﬁnmggd thrgkaeslmot:dxpmsslmﬁtely
tI 00 An . The t.aer..

C PRt Srrandy i [ve” SarpaErnachsiatk AR an Jlarium may

t 'g‘eﬁ@f H@Mfr@@% hféﬂﬂ%ﬁﬂn?ﬂtéﬁ b%@.e% num conductive

i Nput/ out’put pad t he bf anket [ayer of
The structure including the resist layer 31 and the conduction layer 33

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
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 (H2O,) in water (30% H,0;), and/or
11



titaniumtungsten 29' may provide passivation of
portions of the alum num conductive i nput/output pad
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struct t '
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| @¥0&re’f by the remaining conduction layer 33 may then be removed using an
etch chemistry that selectively etches TiW with respect to aluminum and/or
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.

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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| ayer of titaniumtungsten 2
may reduce a bond strength between the conductive line 30 and the insulating
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
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
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con%uct | onkﬂﬁ)ayéré%gb fﬂed\‘ é%nt"r&%?ie hap&d SBfter Reservoirs For

extend a un| ormdi stance from
t hrecreasidg dtheoVioluane=Of S&Idaarrcﬂumlpsa Ared BtrhetuyeoFotrhed Thereby" to

oAl 4. (st et o a2l etiued Reyisthahed seiger Bumps

e'A%tuﬁdé*Emnﬁahemew td R of B aﬁfoClU'S“‘QJa%QﬁPNo' 293,006
proxi mt the conduction Iayer 33 (such as an

aleotitled S eldat Bompolnclusyrg Ciraalar Lgdde & umgr ebhg disclopursts of the

+ PBofie fersheeiirels e SFaBRltR kR n thsinentiiyby
| dyferenddy A@dordinighy, fige sohduttio i |hbesdoﬁt@g drayige e?&stricdl
undercutting of the conduction | ayer may be reduced

asanaectian betweeadha sgnduetive; 'HBPVP‘#"?UbPa@ R astsintda\@ct i ve
! 'n{i?régﬁ)‘lggﬁoﬁ BrLERRE S thdt il Tﬁqja&az%ﬂls YﬁB 'c%nd]g.uctt%ee

erned In a manner that erc I'ng o
cmpimmukmndaalyer 33, the resulting undercut regi on may

Cor o588 BN o s SADS B et S0pWRLGRY e formed

TN SE S0 g agecas 91 bt s oA nd
conductive line 30, and a third insulating passivation layer (not shown) may be
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
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



may reduce a bond strength between the conductive |ine
30 and the insulating passivation | ayer 24. By

WO s8/01338p and/ or el i m nati ng undercutting, entPERUEND4/022949
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of corrosives and/or cont ani nants can be reduced,

‘r:rtl?rhbﬁ’intuﬂh (‘T@R/?] EQEQ %N'\éﬁﬁ rﬂBnP&’%ﬁﬁeHﬁMtrpF‘eC?pect to Figures

ced strengt e | ncrease
add8 maynredulce ammd&rtutvregiommas maya;thbefvlpe becgaredatedtbeneath

RS RO SARGA 207 BB Pl abe BT YBLRE beneat
paﬁ.érdé?édt%.é weétu& Y géaelraweoé)@ﬁa@gw@bebeu% a reduced
(BCB), polyimde, silicon oxide, silicon nitrid

arb@,serarea |ma30ﬁed@z§zrlnqndu si@ngmrafbu@qlercut REgEOThBIay prnwdﬁea blind

of A RE T BRI B R Sl B A KRR AR,

I anelerclf nigy clieatd potEPtiaPsteeqosEtepratib® Poinds it pgckaged

conductive line 30, and an interconnection structure
39leyiggeéh as a sol der bunp) may be forned on the under

ct 1 ot diegosingy etbamAats ot PSSR R leing coRdugve line

Rh&y BEBRbIded bﬁ%‘ﬁ%@ﬁlaﬁH@ rba%§w§ﬁé¥h’1¥y%? bPBN electronic device
el ectroplating, electroleSs plating, "and/ or screen

piwitht hhe@orbndeve bnerinadiag Auagduttigr layeaad smietaibase layer

b f I [ . .

o {83réY e e B ffucboRiafRi7 ARk e bfbred inel BlEhhe P pptween

Fftlbé b@ﬁélu&lbnl\@?é\loﬂ‘id fHeeinsliating pasEvatien 1dyeb. Mk guirticularly, a
392,163 entitl ed Control | ed- Shaped Sol der

Réliae?f\ﬂ@@ metaihaserayernsianextend beyaneedgesol thercongugtive line.
1R, |
ol a8, ik conbl o RS e pe B0 o By e meta

Chvadedhyeramay e Solager oﬁuapm'm-tlmgétemeﬁW) eMoreLpS”tlcularly, an
Pat ent No. 6, 388,203 entitled "Controll ed-Shaped
s@lyeinuRe seRdustion Iayer MAy W‘@é@l%@“"m@”/@f aRRr¥mMagiyéywm, and

o 4ET o EEERh Yy 558 adhRRfesy SLAH R oI, Bigditon.

Bupitarfich Bareler la geﬂmd\ﬁieﬁbidﬁcﬁad bétWeBhrthé ablimmium Wirmg layer
U.S. Patent No. 293,006 entitled "Sol der Bunp

| Y JBPH'QWCP@%QJ!G‘HEV I§l"]6j th?oT"h?ﬁ@er |y @?%&%Qlﬂ*@éckﬁﬁss in the
tr}snﬁggyg r%&ﬁﬁ?f%ﬁﬁfio(%‘%oe%éof‘re i ncor porated herein

Ir erence. Accordingly, the

conductm ohé 3F £ d;;i‘ )6095@é{iv%qlnﬁg‘?ﬁélﬁ&@@'zc?%angf?ﬁ !aa‘?'@rs on

betmeen e con e I nput /out put
metal base layers accordlng 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

15



i nterconnection structure 39 that is laterally offset
fromthe conductive input/output pad. In an

w@tdenmasd ve, a second conductive |ine (not sheemySaved/022949
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be formed on the insulating passivation |ayer 35 and

:’f{?ﬁ?&ﬁdé’gr\}l Hite e gsbg H\}j ) ?)g)rr]tfc{wgﬁ{%'c\bﬁdbbﬁ%mﬁ?uggg@ut pad

|rd|ns ating ayer (not s
bd 23r &hedmhdmtntzbmm&l:mtphtmdd&l may be ar ajurinushinguy/output
and the insulating passivation |ayer 35. A via hole be
6‘9r ded in the third insulating passivation |ayer

o120 50 B a5, AROTIo LSRG i o
beagsiedtion layeevdart mbk;bwéd soMmbas of tie b@icmme fmput/output

conductive i nput/output pad and _a respecti
i rﬁ’laér"é’(?nne%ﬁ’)@ﬁ“%'?r adianket lawr@ﬁtlawwﬁaﬂg%nd%whhavmg a

AYEKAOIL 0Ol BinIRL HGRYR! a0 beTBRAUE HrMe A RsdIRY

ectri ca connectr on betwe

OlhakBivatie® jee i24eariden bkposetiportians of feepsndifctitze impuidutput
conducti ve |l'i nes accordi ngat 0 addi ti onal enbodi nents

opaﬂh1e27prM§é¢ﬂveirrw§rhlar&et weriaf tirnivarteagstenrmagy pedormed by
o SRunUNg aperck b, 01eh 8 A by 8 splighgag owr
r em\dcﬁo%w uNibesaver, exppsed pdridnsraf/thet duerduictiee bgput/output pad

T2 ey baiateaed 34 orduna s, lneb Byt 28, HnSET tsing a
S Wt Gndi SisarfpYeBeafieHt! WA REt 4R8P UFABItRRRBHE forPexample, may

reduced base area nay reduce bond strength; an
urpeewssagt torrediiom armyfapeawdﬁaoatm conduciivetigpdtioutput pad 127 to

R ERY itk A RBRE i BRCh SRR, M qrRlst Millbutout pao

CARTeiHd thicl raBtapof MeSblenk@taay@gesz deoreqsartid\agany,theg to
errbodl nments of the present i1nvention, a conductive

| iPRetreainand rrpﬂwpm tigrngie iedHsend spEface paidesn the
| Loty veanﬂpggﬁ&bh?pgg] 1??‘“”? %g@tb'ﬂ drlk a%oé]%l.‘ﬁ{:ﬁ%/égr al pl3&ma

i NC I'ng a a netal base
( cﬂnefaftleeahmaymmdwtocdedrm etswfacba;felné iresuthtinigep assivation layer

A A eSS Ao P BB Bar i cul ar 1y, a F.ep

o e R AeE T SEBS ln

bgattelratEEormiuctibH iaysIMF orkStakipte N paiterned 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 200A to 10004, and the aluminum layer 134 may have
a thickness of approximately 2dm. 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/AI); and/or copper on
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base | ayer may be a layer of titaniumtungsten (TiW.
More particularly, an al um num conduction | ayer nmay

worav01a3vhi ckness of approxi mately 2mm and a PODWS20B1¢022949
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Iayer may have a thickness of approximately 1000D. In

ﬂéﬁ fufit r‘g;sg%rt 8 HtdRIBA itrdle, (TAYATWIRY). P& o%ﬁ%f%tggglayer 133

en t M NuUM W ri ng Iayer and the
I apeludirgnal stdok ofialirainunmeon Itlayeumrmay lgatter axyderctamsa titanium-
the range of approxi mately 200D to 1000D. Methods
of ”f‘ﬂ?tﬁf‘%ﬁ’%@dﬂ)ﬁfct ive lines including conduction

of tne 5 BN TR BFlehs AR EpRdyabrIRVR 4T Bhdy aiso be

5-f9rméd ohfthsiphotoresgtng1s.T h@ ;ﬁh&@ﬁe@&i d31%hd@criﬂ6©|l péions of
el ectroni c devices &such as transi stors, diode

r dSpRopAyCtiemRver 138 stheeandy ean Pﬁcﬂ%@@&?@)t Sieby paowdmg the
|
Co(qu'HﬁJtc @5@}# | al‘itgﬁ%ﬁﬁ Qﬁiget]tgyelrhe Sug\él‘t\l[éZ%' llﬂtldﬁf‘t@cpmque is

passi va ereon
exdispissednthe ctmwcalcﬂoh ilayer 183eay dedorrmed aisirigieonnventional
arseni de rate, a silico ermani um (S Ge

o R Rp iihedramilessh fectmppias Sudh B8 fralvEno maet Alshithiaiey an
Pasteh wddon layer 124 may include an insul ating

organi c and/or an insulating inorganic material. Mre

par ti Cuh ajdt\etch B8n tHsHb@ befgmés oh\Aé ivlihKetyfler 129 sByietal
i ncl ude benzocycl obut ene (BCB), polyimde, silicon

oxWigkoutdisingamatk ¢thséthaahtaﬁcﬁon§uptl% lavex | 3B te ipheviderthe base
' r\??ér“lf@pgﬁﬁg'hégt 19%)!@13@{1%% goﬂa%@lzél‘?d@&lon Ia¥?r 133, as
patterned e avia erern exposin

ofshdvm mofﬁlgum Vveé\dcnmmg mjpanrcum@nilﬂ?duméht?s cfothdetresefet

oaioni i iy 54 1 Ml BB Ao RGBT anc
' R AN |agep%§ébaﬁauaianln %&*13‘32H1a§rlﬁclgae %ﬁnﬁm% layer 134

portions of the conductive input/output pad
examptitanium tayen ISR, bag ¢he vt etqrarnaumetm&mmd lqarng\ﬁydrogen

havi ng. ' f i | 000 b

f chasBaicR Hehe PBG eRA Hader T AT e e Pkl hase laver
exPEs ffhysY 4 tiediudituhhStetQndYusTt iang 90RWY sadeltyen &tk

127. Moreover, the blanket |ayer of titaniumtungsten

mesonskiction mrawgpaytr@ﬂudfgalaﬁumwm law@rpb%@n@,ﬁtarburnd%er 132,
a 5&&91%3\%& &'&h%a 88 rp:é)ﬁ’o%[aa fﬂ)é rfgg Q o?ﬂgyyogen peroxide

Mot eover, ~expos ed Ions O UCtIV

I rmuogplwanet pmbsmm smfy!té)dbeplzetrraztﬁ @didpsrulfonsatllcyllc acid.
form ng the bl anket |ayer 129' of netal using a
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
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
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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wet and/or dry pretreatnment. A wet and/or dry
pretreatnment, for exanple, nmay be used to reduce a
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to thereby reduce a contact resistance between the

CCH?Q glttlb of 'tﬁ@%fzdhﬂ"r& ﬁgérntﬂﬁ r&%. r}f{/{ﬁ%tﬁﬁﬁlcti% I4yef 133

bl an ayer rticu

pr(etlchaas @erg!umminum mohddetlczrpiayee)rmag recucesal c&m:tiaity of the etching
surface.oxi de onductive input/out

; rasn i Pdrseecttn o R ApEgen 8 PR WirEEE sofuction
mayydte used to clean a surface of the insulating

paSSI vation layer 124 and/or the conductive

I nput / A8 shdwimadFitife 8Aa sebom msmlaﬁir@pa’ssﬁilat@nl layér- 185 may
techni que can then be used to forma %terned )
c diedieEmed pn thedirst Ipéwlawaﬁaﬁ@vaﬁ%w?éﬂ 440 Hr.corduction layer

h@so"aﬁg q?mtth%que{?’ oﬁﬁ]@%eﬂg r'% ﬂlfor &ferbh %%ﬁ&le 123 may

| ayer 1 ereacnductlon ayer
béaqopr«wnd}heldhmbgln thersetend imsdiating paskagton |layelr ddésthareby
e netal o he bl anket | ayer

t al t i
T SyPosigra BRGioRI & the R duriLEYem 3y o 153" omy

al o i ""%Wﬂwu'&%ﬁ el f?"giﬁ afire Bficn o=

| &)&ierb&ﬁn@)&)’ia?@‘é&oﬂnéblmlﬁhe%s(pbled bertroﬁlﬂﬁfethefconductlon layer
approxi mately 200D to 1000D, and the al um num | ay

SreACaRTRaY. ariondvEYe Bre 4PEREIngEoPdsERn [aver 133 and
V%{a ‘B§§eﬁ‘é e‘?ﬁ%?' %Fprotvm:e g’ﬁﬁﬁﬁﬁm%@?Eomtﬁ@%puﬂoutput

inc e sequent | ayers o um numon frtan
( TPadA127 tcahm mtemmnoecmon aimmimeoms (Sueohi asra tsoldes theimp).

(X S\DNI@-%V/G{_\I&%%& g%cﬁm | ﬁ%ﬂ@égpiﬁ%ﬁﬁ%@&llﬁgude an organic

alema/m %réé&é"‘ﬁéﬂﬂ%ﬂd@%@ﬁ&fbl OWIdrk lpaificddmary, thé d8cond
(TiNTi WAI)Y and/ or copper ontitaniumtungsten on

t iinsirating nasslvwn( rayey rnanmtI)Jde hReogocyatehsens §5€B),13dyimide,

ongisn P iR uficsp el S8R AR RY affsiafle. the

S&iUn'dﬁbWe’ﬂmeD@ﬁélUQm@ dinduBors @iyer aBBaind sy 1ay8d129)may
al so be formed on the photoresist 131, The hotoreS| st

1Proydg intgegarmestian bﬁbﬁ@?rbﬂ? eanduestive Briulieutrf nagyt37 and

ool sRRRbATaR eyt 138CCY Pover 125 . il e

alift \PSrfoneéiFU?}nﬂ'é@ ihQuding CUREBSke Fa@§r§9ﬁk§j%¢w"ﬂﬂ; layers

| ayer 133 may be forned using conventi onal

pmcordln@@geamoﬂlmenﬂs afdioé prepest jnvention ase illustrattidig the

ho%é:rgpks o?H%rt]Jrgsnm 13. As shown in the top view of Figure10, a

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
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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etch mask. A wet etch can then be perforned on the

bl anket |ayer 129" of netal w thout using a mask ot her
wa bms01338 conduction | ayer 133 to provi de the BEEES2004/022949

| ayer 129 having lips 119 extendi ng beyond the

conduc Vi

b par{F:ggJ}Fa% i g%e\&tsosf%ﬁpmﬂhf‘cgﬁog}ebﬁt@eI%ﬁru/;ﬁ{?% Bhih

t iresutatingy pdtm&atioayayerlm amorbmgaotemlamﬂlmerﬁsmgMesent

ni&g‘henuﬁé SR RURBHES 7. Aluimisu conapianavales3d 8y be
%Jl@@d Brﬁtre%?ﬂlvg’ﬁfaﬂﬁﬁﬂn@@fé@a%@l‘a?&s@ﬁ%ﬁﬁI|ps 319 of the

r oxl de in Water
5 altltaamwattungstenmasedamrstm@@d hgmndlt!@ auimemaconduction layers

¢ 3R e HBEathery are BRSMIRNE SRR ReR Y oyer ' 154
and ti m.\rgmf l@%e{ol%]\gf%\ﬁrog%ﬂy taﬁﬁlél\gﬁgl g&nthﬁ@é’gnﬁfwﬁ%i?n an

per f or asin rogen per oxi

mmseﬂatummwnmsayéraa:ﬁ amdmgrtoaahbodlaMts of the present
sul fo-salicylic acid. Accordi nrg t.o enbodj nents of the

pieaton; frethiqvghin Figure 1% an gluminumeCconuctioy r i34 may be
10 T?};O\P& Bﬁ”éet‘é B@c@g fBdileY rli‘BaQQT%}é‘?tstH th&Elp 419 of

out requiring a nas her
¢ tmatitaniwom-tugsien base laysy i$ extendg belyont dise aluayieumi@hduction

Wi t ho ring a.nmas t he

Sl o iRy SudBE Sisne alind e Rei e of sae conductive
egﬁge@h@g a uni formdi stance therefrom The [ip 119

may thus reduce undercutting of the conduction |ayer

133 t heighy 13nipraophdtggraph ofta bidsy-setibh of acmductge structure
structure, Mre particularly, the lip 119 may increase
15 aﬁcﬁ?’é’ﬁ‘%?o %hpamewmth%er%ﬁgmnaﬁn pAssSheuwn g figure 13,

Eoﬂ&fctfvg%rtr%m/uré TRAPBE RGN 68 'a‘ﬁnnglﬁ]gﬂﬁ@’bﬁa@swﬁﬂon layer

u0|ng undercutting,” generation of crack
céﬂﬁuand thre btarycmctlye&tnmwrbena)emm@ a Wanhwottubgsteg base layer

b%ggd ! an ﬁ%lbhé‘lﬁ%&l{g %yarﬁf:ép&??éoe@aryfﬁl@”g the titanium-

ettt ien BasElayen SQBQﬁéercYud/é 4 'n?tehe SAERWIARY IbeYohdYies
133 (such as an al um num conduction | ayer) may reduce

20 aalwpiounyeendustiontayastdd.ng agent with respect to the

| ayer MBS, ol BhpanEadch $herd e HERElEHE88a tpical

p pseferratii embodiyeintsl 8bthesisvéretioncants cithough epét:metterms are

|nsulat|n% passi vation | ayer 124, on the conduction
%oned hey are used in a geheric 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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133, and on the lip 119 of the base |layer 129.
Moreover, a via hole 123 may be provi ded though the

woeawsn3snsul ati ng passivation | ayer 135 ther elyr/Uus2004/022949
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exposing a portion of the conduction [ayer 133. As

sbm Wﬂic’ﬁ g#%é,?legag: i nterconnection structure 139

(such as a so np) may be formed on the exposed
portion of the conduction |ayer 133. Accordingly, a

duct,i [ i.ncl udi . t h, duct.i I 133
and tnd- v sty b Mesafie Rl A PIRATEIE S i b el o 2
f S0Bs Rate0 BderuEtvd PRYIbhAHE RubsPa@ 43d ahindifating fayer on the

interconnection structure 139 (such as a sold .
Msubsivate, wihéreirs thedneauliatisg layer h@smavigi hode theteinagpposirgpa

may i ncl ude an organic d/or,,an inorgani.c insulatin
abidet R RBERA b AR Rl BB ol ati ng
passi vabindiRglaPosiduttye siiatiuge ohaARE asstatubpecandeRthe
pol yi m de, silicon oxide, silicon nitride, and/or

siekpesed peitien ¢fithe conduelivearads the crpductiveesstestiaedneiding a

i i ncl udi ne.: ' - :

1 735 b st R Mo @ TP p T oot Rver
c @ofhprisingeat lepst drebpaltintiaeim hd/emebppeot Wiesreirotelsdse layer of
pad on the substrate 135. Various structures including,
Tithg BaReUGtypstuIckig Inbetyeemie eandustian fayediang the insulating
quvéﬁ_i nments of the present invention are illustrated

i nthe photographs of Figures 10-13. As shown in the

top view of FigurelQ a conductive structure may be

provi ded pn Lnsul atin ssivation Layer 235 and..
Phe. condua ot Stelie b ERTL FhaE R i berhi ppRductive
CRfrdEkiré On thaY¥®sulditfy RPePcdipAsésm tungst en base | ayer
so that the titaniumtungsten base |ayer is between

t he al deimiogaclareruelttitapiunaiungsieanoatite insulatingdayarang on the

PRRERYE PR @ in e Bl AR chae Beyona the

al um ndenneing dhie condudtynaayeScboraprisih@tat eeisy oh@iof afuminum
di stance around the perLPhery of the conducti ve
s@ndiarsoppepgndhe layer of itandadepgsten sorthat pertions pf the/layer of

eltifg}g%gtuﬂpgtgglg%?ér%g é@gggtﬁgd pgﬁ&i ons.Figure 11 is a

top view o I onal uctive structures on an
i nsul atafteg fressy the comdUucdiparaysconnursing agleast one of aluminum

enbodi nents of the present invention,, As. shown in
FRBA/% CoPPeR BN RotatE el BIF PYFEPG a3ifaybsieh exposed by
PRI CHREUAIBN' I8 PEEEIrhYEsihd bR AT bhe R aludRinBASEnd/8Y 85Sper.
such that Iips 319 of the

3. A method according to Claim 2 wherein removing portions of the

layer of titanium-tungsten comprises etching the layer of titanium-tungsten

using hydrogen peroxide.

4. A method according to Claim 2 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.
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titaniumtungsten base | ayers extend beyond the
al um num conduction | ayers 334 around the periphery of

wa bwsomssuct i ve structures. Figure 12 is a t opPEi/ES2004/022949
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still additiona! conductive structures on an
I nsul atgl ng nRAASY YREbRYind BYElaifi3PwRERSA ﬁé‘sﬁ&? layer of the
enbodi nents of the present 1 nvention. shown ‘i n

Ficgndactive, starctateunciudes adipdexdendingl teyend4Bé congutteon layer of
pr. oVi deéil qn a rei}gective titani umtungsten base | ayer

s (% CORYCIYe SICIYE- of the titani umtungsten base

| ayer is extends beyond the al um num conduction | ayer

434 a relatively uniformdistance around the periphery
of t he 6cdhthatbog @cserding ter €laimmi Ywhereia the canguiriivedrasiph

¢ SomHESAE LI SR e B R LB Y EaBbBR” Ac shown in
Figure 13, the conductive structure may be forned on

an insulatin% passi vation lLayer 535, and the

conduct’i V& mgthed aGeerding ta glaimdefusther cammii#indingst en

base | : 9 ] ' L .

Vore. pidiindeCedtiidispitiy RS 6016 Ebhalcn @Y RhuctiR and on
malye first ingldating lape 54® treat ttiee dondudirpestdictire isbetwesmthe first
conduction.layer 534. |In the draw ngs and
s@é‘@iﬁceagi'%ﬂﬁatﬂ%we%@@dbeen di scl osed typi cal

preferg i ' t Rehi j i
Cpec 12 o ebSecPhia fa Role ant RE0hY Hbiilhg BYLEHLAing 2
geosiidrcobthe abeduciive stvectsemwbergin yhenfitst mod sesond via holes are
puq_ﬁotses of limtation, the scope of the invention

b& 8'set forth in the follow ng clainms. That Wiich Is
Clainmed Is: 1. A nethod of netallizing an integrated
circuit chip including a substrate, a conductive pad

on t he &ubsiethed aceadintq Qlaimat fuiher gpBPrising: he

substr : e | RSl at i I ia: o

her ei ROTNEIE TR amdtEH Shicflte B ERsRa YehicHfine
mebhddcth@gtrucgurey: form ng a conductive structure on

the insulating | ayer and on the exposed portion of the
conductive pad, the conductive structure including a
base | &y ok nftibl a2todind IPCldifitg HigiRt @Bnipfisilg: and a
conduction layer conprising at |east one of um num
and/ or feropipgran widErdiump hetadihsgy layee bebfeen the interconnection

structure and the exposed portion of the conductive structure.

10. A method according to Claim 8 wherein the interconnection

structure comprises solder.

11. A method according to Claim 1 wherein the conduction layer of the

conductive structure comprises an aluminum layer.
12. A method according to Claim 11 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.
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the conductive structure is between the conduction
| ayer and the insulating layer. 2. A nethod accordi ng

wao 2008he3sa 1 wherein formng the conductive st rRCL/USE04I022949
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the insulating | ayer conprises, formng a | ayer of

titani t i a4 r ;
expose %;J o'dr(I 5?‘%‘&‘25‘ 8? E?rtr?ﬂ?gc{oonng }l#(':@l 1V\2/H82é31?( %fpod;:}{r?ngrr‘] gf‘%ri]e';@onductwe
Cc padus exposédibetwemmntbiei insulgting |dyeaahddhe cohdadtive struoture.
and/r copper on the layer of titaniumtungsten so that
portions of the |ayer of titaniumtungsten |ayer are

exposedy %%éﬁ&@%c&@ﬁd‘iﬂd@) g CORAERIH Bk Ir%lé%"tigrg layer

conprising at |east one™© um num and/ or copp

r eopyirisgs @dledshoseaff beneotyplebutene polyimiden siicaysoxde, silicon
eﬁ@oaed b%( thff conducfi n | ayer conprising at | east
oMETBF: APYRT RURPAREYYH! opper. 3. A nethod according

to Caim2 wherein renoving portions of the | ayer of
titaniumtungsten conprises etching the |ayer of

titani dd tAnRibed ofi;metgllizipg argetegsateshGigeit chip inclstingda

I

of tit deiminygtaitgrivetive stragtuse onxthe iresulatiriguldyeg the conductive
hydr ogen peroxi de, potassium sulfate, benzotriazagle,
astrustyre dﬂ@‘é‘l"ﬂ@}ﬂ basejlayar SQme'ﬁ'QBHW'H%%‘PGﬁ%‘ tféW) and a
OB BLSHHPBAE oS RERE L Shedd S LARSHRL tBpper, wherein
c tinel baseé tayedr af dre cbnduntive strdictitre ve betwasert theecon@luction layer and

t hod cordi ng t ai m ereint condyctive .pa
coh Bt By and sReTen the s venel b SoopEive stitdure
NMhdlede s qieréiétéfiﬂiﬁé’ b@}lé‘hdﬂﬂe EstiduUreibng rdfShédonductive
formng a second insulating | ayer on the conductive
ststiuctuwiee and on the first insulating | ayer so that
the conductive structure is between the first and
second insulating layers; and form ng a second via

hol e i N6t h& nsethed dctoRingd ORrithalEwherdI friing it ondUttive
of the conductive structure wherein the first and
s&HERlIIion thelirsulaling layer comprises,

forming a layer of titanium-tungsten on the insulating layer,

after forming the layer of titanium-tungsten, 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.

17. A method according to Claim 16 wherein removing portions of the
layer of titanium-tungsten comprises etching the layer of titanium-tungsten

using hydrogen peroxide.

18. A method according to Claim 16 wherein removing portions of the

layer of titanium-tungsten comprises etching the layer of titanium-tungsten
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offset. 8. A nethod according to CAaim?7 further
conprising: formng an interconnection structure on

wa teserpssed portion of the conductive struct UrEL/US004022949
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met hod according to Caim8 further conprising:

f a he

| T8 R iRy SRigin dHrBXide D Slas ORI SGaE
ttbrenzomdlzotel, aadsutfoetalicgic d4€ld. A net hod according to
Claim 8 wherein the interconnection structure

conprises solder. 11. A nmethod according to Caim1l

wher ei g he nﬁ‘éiﬁgdi"ébb%lrﬂq"bbetla‘% ’Fﬂ‘ﬁhé@ﬁ’ﬂ% ehé%tronlc device
structure conprises an um num | ayer. t hod

adnelvdesg coodativenpad onttlee substrate, wbﬁtamtth!e)msula}@g layer has a

cti structure,.f r rsesat't ni_um
| W fOBHELY Exiosits A Raitibt LY SRS Sagdaht \IRrE T
t h@rnﬂﬁ?dH@be@u&tv@L&iuﬁ&elﬁcluﬁemrhﬂﬁlg &< 8616 dive Structure on
Caim1l wherein a portion of the conductive pad is

e insylasingvarer ankon exopsed pgrticas«af the gonductive pad.
conductive structure. 14. A nethod according to Caim
1 wherein the insulating | ayer conprises at |east one
of benz20cyA hwdthibe aecoriiiy tonClidm 19 Whein the dendwitive paal

nitride, and/or S”I%Z‘fn owltrlde. 15. A net hod of
né’PHPHrISPﬁr?é '%ﬁ?tloﬁ‘?éé el ARGHOr CORPSN-i ncl udi ng a
substrate, and an insulating |ayer on the substrate,

the nethod conprising: form ng a conductive structure
on t he Z1nsAinethod acagmling tchelatorfuehersin atponﬁmrm pkthe

SR 5 D35k GTBD L BRI 4408 e

ofstralctifenum and/ or copper, wherein the base |ayer of
t he conductive structure is between the conduction
| ayer and the insulating |ayer, and wherein the base

| ayer | VE r I i_p

ext endidRy BEyAART AREO AT SR o eb foglising
conductfomngtar sedandensdliating\layer bactha conddetive steudti@ and on
15 wherein form ng the conductive structure on the

i ARe fiEstinglatinalayeosd thaidle 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.

23. A method according to Claim 22 further comprising:
forming an interconnection structure on the exposed portion of the

conductive structure.

24. A method according to Claim 23 further comprising:
forming an under bump metallurgy layer between the interconnection

structure and the exposed portion of the conductive structure.

25. A method according to Claim 23 wherein the interconnection

structure comprises solder.
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formng a |ayer of titaniumtungsten on the insulating
| ayer, after formng the |layer of titaniumtungsten,

w0 208018334 he conduction | ayer conprising at | eBSt/US2084/022949
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of al um num and/ or copper on the |ayer of

titani ug tARASHEE aﬁeortd*}?g‘ato[’@fa'ir’nof?\gﬂérélﬁﬁé et d?t)n Iayer of

titani umtungsten layer ~are exposed, and orm

t thiee comdmmtt\necxtrumerco:nmrmassamglumanmdayerone of

al um num and/ or copper, renoving portions of the |ayer
of titaniumtungsten exposed by the conduction | ayer

conpr i 9i7NoA Aheth88BcOthPio BlaiR B Whanri te EQARtonMdyer of
A nmet hod according to CTaim 16 wherein renoving

p(blne conduaiivet S’twdtlayéurtber comprisema titargemdayesdrginiesashe

Solet Per 34Tind hate 1R ST PR &R AT o

rermV| ng portions of the layer of titaniumtungsten
conprises etching the layer of tjitaniumtungstenusing

a m xt ¥8e Ametha @gcwﬁmga@eﬁlqﬁe@(wbere"pm%wuwg layer

sul n
A%rrehﬁ@gsgagclzor | ngzcﬁg%aze{:\% q%)tg e’r@glkﬂ?h ﬁéﬂrfcr)gélgcsmcon
dentride, amd/ou ditisom ogpritliget i ve pad on the substrate,

wherein the insulating |layer has a via hole therein
exposing a portion of the conductive pad, and wherein

form ngd hen, eedRld y&icd EH,QIPHQ@, includes formng the

conductive structure on t nsu atlng | ayer and on
exposed gpdrstiabels of the conductive pad. 20. A nethod

accordi ng t ai m 19 he conductive pad

conpr i & O'Hfqugﬁg?d SfSUE’Isﬂ'ﬁfehum and/ or copper. 21.

A net hegh iasgrtidy 'T%/etr%n@hé'sﬁﬁb%ﬁat@"‘ﬂﬁ@lrﬂ%u%tlﬁgfléyé?ﬂwaﬂfng avia
t he conducti ve i s exposed between the insulating

| dpte tf@rﬁ@'"ﬁﬁ@%ﬂ?@d@@@ﬂ@@ ofithe sonductivecpads, met hod

acoor Al el @ A L W RE TSRO 81 08nd B ThOSBoses

second I N he con F'vé 'S

ampadriggn bﬁﬁhef(tdlﬁiuctlm phd,tﬂheg‘:dndylef ves striidtate InbRiding a base layer
conductive structure is between the first and seco

ORI PR SUnGS 18 (VW 51 & COBEUFHPTYIoohehBRI NG at least
t R eSEANidURS YhaldrpbaY SThe&rEROREHAsR layer of the conductive

structure is between the conduction layer and the insulating layer.

30. An electronic device according to Claim 29 wherein the base layer
of the conductive structure includes a lip extending beyond the conduction

layer of the conductive structure.

31. An electronic device according to Claim 29 wherein the conductive

pad comprises at least one of aluminum and/or copper.

32. An electronic device according to Claim 29 further comprising:
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, the second insulating layer having a second via hole
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portion of the conductive structure. 23. A nethod
according to Caim22 further conprising: formng an

WO oioentizsnect i on structure on the exposed por t PORIUSK004/022949

10

15

20

25

30

the conductive structure. 24. A nethod according to

C.ai : I Fsing. farm - .
iRl AAg & o TP bt HleftinduBie BBune B i first anc
asecohe viexipalesdreoffseton of the conductive structure.

25. A nmethod according to Caim23 wherein the

i nterconnection structure conprises sol der.26. A

met hod 3aC Gay gleﬁgrghfé @ﬁé@bé@br&'fﬁ?rtﬁ'@am 82G0RAECESAPrising:
| ayer of the conductive structure conprises an

al um nam ihteyeonneztion Atnetuie dndbe@xgiongd port@radithe@onductive
mhfre'n t he conduction [ ayer of the conductive

st rHE{Llﬁ?'e further conprises a titanium/| ayer between

the alum num | ayer and the base | ayer of the

conductive structure. 28. A nethod according to Claim
15 wheréi An Blectrapid davieryacegrdingderkdring 83 fettheeexnpdsiag:

o aEP U BT Pl B el 5B R Ehndihifuctre
deyidthe @xppséd podioncofihbTonductivesstamidiect i ve pad on

the substrate; an insulating |layer on the substrate,
the insulating |ayer having a via hole therein

eXposi ag %’P8feEerHicoé?\k@aE&f}ggﬁgtth(ﬂgRH%B &GRIHiHet 1 ve

structure on the 1 nsulating r and on the exposed
pamtercomnettiomstroctndel compesesadoldehe conducti ve
structure including a base |ayer conprising
titaniumtungsten (TiW and a conduction | ayer

conpr i SeNAREICHBAIC REcOhcAHINgNBIT 1AM 29 wIkERREthe conduction
wherein the base | ayer of the coOnductive structure iIs

bdayesef theneorduniivetstgtureypomprisestanealuminumatlaygy. | ayer .
30. An electronic device according to Claim29 wherein
t he base |l ayer of the conductive structure includes a

li p exBgndimegldepardddice aecutdivigi torClhmy 86 wherelrethe conduction
conductive structure. ) o
layer of the conductive structure further comprises a titanium layer between

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

38. An electronic device according to Claim 29 wherein a portion of the
conductive pad is exposed between the insulating layer and the conductive

structure.

39. An electronic device according to Claim 29 wherein the insulating
layer comprises at least one of benzocyclobutene, polyimide, silicon oxide,

silicon nitride, and/or silicon oxynitride.

40. An electronic device comprising:

a substrate;

an insulating layer on the substrate;

a conductive structure on the insulating layer, the conductive structure

including a base layer comprising titanium-tungsten (TiW) and a conduction
25



31. An electronic device according to Caim29 wherein
the conductive pad conprises at | east one of al um num

w@ezmb/or3zsopper. 32. An el ectroni c devi ce accorrlimyS2004/022949
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Caim?29 further conprising: a second insulating |ayer

0 Y |5t ;

ele? SRR at'Balt U P SiEnAflinahd oeonder, wherein the base
b ¢dyee @f theh eofd uctitve astdictere as Hetwean thiei cognduatien fayer bead the
second. i nsul at i | ayer, having a second via .
TG AORETER e assriage ShBeconddet s structure
SiHdisdey £ |iplestéiding Beydnd fHe &iHUTREAM et ot thO LESd ite

of fset. 33. An electronic device according to Caim 32

f strublewre.conpri si ng: an i nterconnection structure on

the exposed portion of the conductive structure. 34.
An el ectronic device according to Caim33 further

conpri MNgAn arRctBAR ddVitEaddsraingto BlalinyefuRBENESAPLidiAg:
i nterconnection structure and the exposed portion of

the coRdehdugtve padenihe substraignvberein theninsulging dayer has a
aceor di . ot he i octi .

<V EChGE o lsh i dho d s oE e Cordo Bl B G Ahercin a
apotioh ofthteobdactive?tridtarecisron the expoged tpodtion af/ite cnductive
t he conductive structure conprises an al um num | ayer.
3Padan el ectronic device according to C ai m 36 wherein

the conduction | ayer of the conductive structure

further conprises a titaniumlayer between the

al um ndi |Ary electindictdavideasecdrapngrio dlainihé 1 sdmatent theeconductive
strycture. 38.. An elec%r?nic devi according to Claim
>BAQAEOTHTIFER B4eRT e AW AT FOPRRE 15 exposed

bet ween the insulating |layer and the conductive

structure. 39. An electronic device according to Claim

29 whed8i Mn alectranigl davigryacenfdingdeaing 43 whereiwag podios of the

of. hen L de . sjli.con oxide, . sillcon,.
cPPRAEREYRT B SR BN e B8 Rt fundl cnieuve
detrucireonpri sing: a substrate; an insulating | ayer on
the substrate;
44. An electronic device according to Claim 40 further comprising:
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, the second insulating layer having a second via hole

therein exposing a portion of the conductive structure.

45. An electronic device according to Claim 44 further comprising:
an interconnection structure on the exposed portion of the conductive

structure.
46. An electronic device according to Claim 45 further comprising:

an under bump metallurgy layer between the interconnection structure

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

wa 2a0ami338a t ungsten (Ti W and a conducti onl ayerPCT/US2004/022949
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conprising at | east one of alum num and/or copper,
wher el 7t Nh BRIAOhRYEIVIAL abdtafRNBISRIn AsdiBIi g | o
bet ween 't he conducti1on Tayer and the 1 nsulating |ayer,
airtevdomnection biruttase compeseotokdee conductive structure
includes a |ip extendi ng beyond the conduction |ayer

of the conductive structure. 4 1. An el ectronic device
accor digg ' : re i ai t i
pad on 4{8 heArSSEé:?'P g]tcg&v\\/frl]%% g?«.ﬁdr? ﬁ@mlgn%%{rgtg Pn‘g‘?g%frh%h%s uetion
a layies ofi theecomductive sésustiye mgmprisestdroalunfingmdayer.

conductive pad, and wherein a portion of the

conductive structure is on the exposed portion of the
conduct4igveaparetrdhic dSvid 86ddrEMgCtodBIsinG @8amtearer the: dohduction
Claim 41 wherein the conductive pad conprises at |east
ofryesfof the aenduatiyaetivictue fpdher enprgesed dtaniwnilayer between
devi [ ' i rti t he

ol aRrROETEE gy BalP (el LR SRl SEPeEhe oyer

and the conductive structure. 44. An el ectronic device
according to Caim40 further conprising. a second .

i nsul a15i0ng°*'l' glgefropie qdevice aerAIENOE %'@mgpwféerﬁﬁuth@ﬁnsulatmg
t [ ' ' [ ;

ST coPiprisES st ot b Bera oy JaBuRe SAPIMEE, dficon oxide

| ajlieps,nitride, sed/ondilicos okgitritee. | ayer havi ng a second

via hole therein exposing a portion of the conductive
structure. 45. An electronic device according to Claim

44 f ur tsherak eERtoRid Wruciiivel dBripsIRgiect i on structure on

the exposed portion of the conductive structure. 46.

An el e@ suhstiatelinglusingaconduative padithgraras furt her

ot or o o NIV PLIE s ¥ peltRoudrlalBR RghinG a via
t el tredeititaxpesiigral pbiiod. ¢f the Aonel&bier sad; andevi ce

according to Claim45 wherein the interconnectijon
struct @’r@%%ﬂ?#ﬂ%‘é!”@@l'kﬂ‘@rqn e pagsivatientlaystiandyen thesexposed

agonidH 88thetoHddLN & PadNRE L istibtioANAHAG 1iR8 including a first

layer comprising TiW and a second layer comprising at least one of aluminum

and copper.

52. An electronic structure according to Claim 51, further comprising:

a second passivation layer on the redistribution wiring line, the second
passivation layer having a second via hole therein exposing a portion of the
redistribution wiring line;

an underbump metallurgy layer on the exposed portion of the
redistribution wiring line; and

a solder bump on the underbump metallurgy layer.

53. An electronic device comprising:

a substrate having an insulating layer thereon;
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| ayer of the conductive structure conprises an
al um num |l ayer. 49. An el ectronic device according to

wambmss® wherein the conduction | ayer of the PCT/US2004/022949
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conductive structure further conprises a titanium

| ayer ' fo AL | . ,
the coRdlEE 2o faf 8 L HBlgR nE e BV Er wfkRin Bortions
aof thalinsglating Chyearrard freshefrthe méthkbases ldyat;iargl | ayer
conprises at | east one of benzocycl obutene, polyim de,

si | i coma rogtalaviring layeonnrihe netal bagedlayer whetaiothe metal wiring

oxynitride. 51, el ectroni g ruct,u conprising. .

o W& campises e met et Mgl inghe Yietd] Ras et Juteittne
PasSthMBadORYyLAKDetABeh IBe PAEHIEEWRING laydieaRPhe iMaliafRg layer,
| ayer having a via hole therein exposing a portion of

t RedodiRIgHt ﬁ%%npb?cﬂ bagedpyerindudes a hpeéending bagond the metal

on,:k sivation layer and on the exposed portion of
ttq‘/éﬁﬁ'r?&%gtive pad, the redistribution wiring |line

including a first layer conprising TiWand a second
| ayer conprising at |east one of alum num and copper.

52. Ansgl exd ERtrenktdelideiascor8Rrtdi ik 83WRdrairbthe metal base
further conprising; a second passivation |ayer on the

r dayes conmitsesiitanitmiynopied; t he second passivati on
| ayer having a second via hole therein exposing a
portion of the redistribution wiring line; an

underb tallur | ayer on th 0s ortion of
the 1 edeb AT Bt R s e ha iR R or e bl Bedreta!
t Rrink b eBmpieea anwigniduay fyer53. An el ectronic

devi ce conprising: a substrate having an insul ating

| ayer thereon;a netal base |layer on a portion of the
insulating |ayer wherein portions of the insulating
| ayer &be An electrbnichievics accdsding tbdyiaim Sarwhereirethel metal

wi r.i.ng, l ayer on the netal base.layer, wherein the net
i By e @k f Pl s Hew @S ot BB i3 mBnd e
miathl baseldyay er, wherein the netal base layer is
between the netal wiring |layer and the insulating

| ayer, and wherein the nmetal base layer includes a lip
ext endi ng beyond the netal
57. 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 insulating layer wherein the patterned metal base layer includes

a lip extending beyond the metal wiring layer.

58. A method according to Claim 57 wherein the continuous metal
base layer is maintained free of a mask other than the metal wiring layer while

removing portions of the continuous metal base layer.
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wiring layer. 54. An electronic device according to
Claim53 wherein the netal base |ayer conprises

WO pdoaniasse t ungsten. 55. An el ectroni c devi ce apCDUS1004022949

10

to Claimb54 wherein the netal wiring | ayer conprises

an alum num |l ayer. 56. An el ectronic device according
to Caimb55 wherein the netal wiring |layer includes a
titani ug 'ﬁﬁ%th@&b&@@rﬂiﬂd‘t% @laHAIETUIhE )P theBshtindBus metal
metal base layer. 57. A™nethod of form ng an

elbase laysr codwprises titamigmatanigstenconpri sing: forming a
conti nuous netal base |ayer on an insulating |ayer;
formng a nmetal wiring |layer on a portion of the

conti nyqus, netal base |ayer_so that portjons of the
cont i n0ud FatPd BRSNS Clatra S uaSTSIN Hiemetal yyinng layer
WichbhiMisb8@lal@mth A 1AJegt the continuous netal base

| ayer 1's between the metal wiring |layer and the

i nsul ating layer; and renoving portions of the

conti nuous netal base |layer free of the nmetal wring

| ayer ©d. A médthied aceadirey tocClaim 68l wherein theeymeta) evirveg fayer
t he tal wring |layer and the insulating |ayer

wHEER6S 3 BB TRYSREFHEER the AW Ny LRYFhend e metalibase
egc)@?di ng beyond the nmetal wiring layer. 58. A nethod
according to Claim57 wherein the continuous net al

base |l ayer is maintained free of a nask other than the
metal wiring |layer while renoving portions of the

conti nuous netal base layer.59. A nethod according to
Cl aim57 wherein the continuous netal base |ayer
conprises titaniumtungsten. 60. A method according to
Claim59 wherein the netal wiring |ayer conprises an

al um num [ ayer. 61. A nethod according to C aim60
wherein the netal wiring layer includes a titanium

| ayer between the alum numlayer and the netal base

| ayer.
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