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in many |larger electronic systens, suchcars, planes, ndustnal control
systent ed ci ACMEBHODY TONPREVENT CORROSTIOONOTBONPSPAPSIRVETURAE ces and
then interccnnecttons, In order to electrically connect the i megated
circuit conponents to a point external of it, bond pad structures are
provi ded. [0003)j The schematic crc.sssection of FMum 1 illustrates a
knowni ntegrated chtutz 100 etpELOlOPayimgNaENaponet al i avenbedded withn an
nteriaycr dielectric 110. Attached r surface of the top netal layer 112 is
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formed over the interlayer dielectric 110 and the bond pad 120,
opening created in the passivation |ayer 140 so that an upper surface

brttact vith the exposed FURRORCBTPHE Brd 3 e "bai | "bond 160 has a
wire bond 162 attached thereto fin connecttng the bond pate 120 and he d
ci rcui 108 1a | ocdpicariiek eigrial arefused in MY ReEtPlcoplceisanét Retdues, sl ai cell
"grated circuit may include packagng |eaas, a circuit hoard or another
cor r osipbbngshpeitable sekpitsys, wsed ré®addrh enophendhenonmasy larger electronic systems,
such as cars, planes, industrial control systems, etc. Integrated circuits may include a
combination of active devices, passive devices and their interconnections. In order to electrically
connect the integrated circuit components to a point external of it, bond pad structures are
provided.
[0003] The schematic cross-section of Figure 1 illustrates a known integrated circuit
system 100 comprising a substrate 101 having a top metal layer 112 embedded within an
interlayer dielectric 110. Attached to a lower surface of the top metal layer 112 is a via 114
which may be connected to an underlying metal layer or circuit components (not shown). A
bond pad 120 is formed at an upper surface of the top metal layer 112. The bond pad is
conductive and may comprise metals such as aluminum-based alloys (such as Al-Cu or Al-Cu-
Si). A passivation layer 140 is formed over the interlayer dielectric 110 and the bond pad 120,
with an opening created in the passivation layer 140 so that an upper surface portion of the bond
pad 120 is exposed. As illustrated in Figure 1, a ball bond 160 is formed in contact with the
exposed portion of the bond pad. The ball bond 160 has a wire bond 162 attached thereto for
connecting the bond pad 120 and hence integrated circuit to a location external of it. The

location external of the integrated circuit may include packaging leads, a circuit board or another

integrated circuit.
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[0005] The present invention relates generally to methods for fabricating integrated
circuits and in particular, to methods for preventing the corrosion of bond pads.

[0006] In accordance with one aspect of the invention, there is provided a method for
fabricating an integrated circuit comprising providing a substrate with a bond pad formed
thereover, the bond pad having a top surface for the formation of bonding connections. A
passivation layer is provided over the bond pad followed by the formation of a masking layer
over the passivation layer. The passivation layer is subsequently etched in accordance with the
masking layer to form a patterned passivation layer with an opening that exposes a portion of the
top surface of the bondpad. After etching the passivation layer, the masking layer is removed
and a bond pad protective layer is subsequently formed on the exposed top surface portion of the
bond pad.

[0007] These and other objects, along with advantages and features of the present
invention herein disclosed, will become apparent through reference to the following description
and the accompanying drawings. Furthermore, it is understood that the features of the various
embodiments described herein are not mutually exclusive and can exist in various combinations

and permutations.
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[0010] Figures 2 to 5 are schematic cross-sectional views illustrating the results of
progressive stages in fabricating an integrated circuit system in accordance with one embodiment
of the invention; and

[0011] Figure 6 is a schematic cross-sectional view illustrating an integrated circuit

system in accordance with another embodiment of the invention.

DESCRIPTION OF THE INVENTION

[0012] The present invention will now be described with reference to the attached
figures, wherein like reference numerals are used to refer to like elements throughout.

[0013] Figures 2-5 are cross-sectional views illustrating by way of example and not by
limitation, an exemplary process flow for the formation of an integrated circuit system 200
according to an embodiment of the present invention. It is to be understood that a plurality of
conventional processes that are well known in the art and not repeated herein, may precede or
follow Figures 2- 5.

[0014] Referring now to FIG. 2, therein is shown a partial cross sectional view of an
integrated circuit system 200 in an intermediate stage of manufacture. The integrated circuit
system comprises a substrate 201 having a top metal layer 212 embedded within an interlayer

dielectric 210. Although not illustrated in Figure 2, the substrate typically also comprises a
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pi urahtv of active and passive devices forned below the top netal |ayer 212
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electrically conductive in nature and may comprise metals or alloys thereof such as Aluminum
copper or aluminum silicon copper. Alternatively, other conductive materials may also be used
and the bond pad may also be a laminate structure made up of additional layers of material such
as copper, titanium, titanium nitride or combinations thereof.

[0016] A passivation layer 280 is formed over the bond pad 260 and first dielectric layer
220 such that the bond pad is embedded in the passivation layer 280. The passivation layer 280
protects underlying components of the integrated system 200 from external contaminants such as
moisture and mechanical damage. In one embodiment, the passivation layer 280 comprises
silicon nitride. Alternatively, other materials such as silicon oxynitride and polyimide may also
be used as a passivation layer in addition to or in place of silicon nitride.

[0017] A photoresist layer is deposited on the entire surface of the passivation layer 280
and selectively exposed and developed to form a masking layer 290 for patterning the
passivation layer. As shown in Figure 2 the masking layer 290 includes an opening situated at a

location overlying the top surface of the bond pad 260.



passiyation |layer. As shown. in gu 2 the masking |ayer 290 includes an
opening situated at a [10018]Figure 3 shows the senai eci nductor system 200
of Figure 2. after the passivation layer MO ha3 11%ecil etched in
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that is purely oxygen based does not assist in the renoval of these etch
resi duéBeialig cagpstiioh of ke passivasorosiclhprasese cBrdmgaasogisainiss hielps torengtvetetch
residue renoval is preferred. In one enbodinent, the etch residue renoval
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fl o] ?};at Z?d); in etch residue removal. During the RIE process for patterning the passivation layer
280, etch residues, a by-product of the plasma etching process are formed. These etch residues
may include hardened photoresist material, etch residue generated as a result of chemical
reactions occurring during the plasma etch process, sputtered on materials, re-deposited materials
or combinations thereof. A resist stripping process that is purely oxygen based does not assist in
the removal of these etch residues and as such the inclusion of a second gas chemistry for etch

residue removal is preferred. In one embodiment, the etch residue removal gas chemistry is a

fluorine based chemistry such as but not limited to CF4 or SF,.
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ahimn n fluoride (AIFX) on the swi ne of the bond pad. if npisture is
present, alum num fluoride o(Al x13,0") may al so he fornmed, |0Q23Figure S
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is aA 1203), [0024/ A nosstble reason for bond pad concision is due to the
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pl aced in contact. When mcal cell is exposed to water, (ft ixanple, when
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formation or no3srure in the atnosphere, water acts as an eh.ctrolyte which

facili - - ' i ' ' oD, of
the mer ol Bl e A B o R K e T PR ™R
ot her t al actﬁc1 that gains electrons. Using the exanple of an

al u. m pPEf ' Bond pad as an illustration, an dee:totter:neat cell is
limted as a result of the el ectrochem cal difkrences between al unj num and
copper [0932lust r atlBPrPsFsEgUEtTOHE PrEFCHRY PRYpYEsist ATEAPYPIEER ,usﬁlqg:ﬁq?ﬁlﬁ?'act s
as an anode that corrodes preferentially with respect to copper when the
met al s basal gaspnshd webclimi stagess aso het Bie dddehadantaghad remerong resatyat flyerine

el ectrical potential conpared to copper. As illustrated in equations (3)

and (4)ntrédused By md 128 s sieheatds0MEes2ntsiéldl i tasrof iflRBAndyre hadainblg anitdy W
ions in water to |lim alum num hydroxi de (A I0OH) 3). Copper, On the other

hand, act$ A AetRhBPIE ntdidtal 981HBSc B8 BRSpad! drboliod. MoF akafple 2rARIYHAI

4l
corrodes taster than it would conpared to when pure alum numis used while
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[ 00251Gal vani ¢ Corrosion (Al - Cug ' . _ _ _
(AlFy) on the surface of the bond pad. If moisture is present, aluminum fluoride oxide (AlxF,O,)
may also be formed.
[0023] Figure 5 shows the integrated circuit system of Figure 4 after a bond pad
protective layer 520 is grown on the exposed top surface portion of the bond pad 260. The bond
pad protective layer 520 protects the top surface of the bond pad from being corroded. In one
embodiment, the bond pad is composed of Aluminum alloys (such as Al-Cu, Al-Cu-Si) and the
oxide layer 520 grown is aluminum oxide (Al,O3).
[0024] A possible reason for bond pad corrosion is due to the formation of an
electrochemical cell when two electrochemically dissimilar metals are placed in contact. When
the electrochemical cell is exposed to water, (for example, when an IC is rinsed in water during
processing steps subsequent to bond pad formation or moisture in the atmosphere), water acts as
an electrolyte which facilitates the occurrence of galvanic corrosion. During galvanic corrosion,

one of the metals acts as an anode that loses electrons and metal ions while the other metal acts

as a cathode that gains electrons. Using the example of an aluminum-copper bond pad as an
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Anode+ 3e<=>Al (E=-- 1,662 V) (1) Cathode;Cu?" -4- 2e c-r-> Cu (E-i- 0.337
V) (2) 02+ 2H20 + 4e <at> 4 Ot- = 1401 V) (3) 4 A L6i-1-,0 $4 A LH" I
20b (4) 100761By providing a protective |ayer of alum num oxide (Al 200
5:20 on the staince of the bond pad, alum num M the bond pad is shiel ded
from exposure to iSth:JkEe'or ter thus preventing the resultant corrosive

reacti onU iR 6 SELarHEE! i § f‘gmieal?ﬁs"’t FEPE Ol Heeq diacaamics)) dbsrees 021

2H20 + 4e 4 4 Ot _ ) ] ) _
between aluminum and copper (illustrated in equations (1) and (2)). In particular, aluminum acts

as an anode that corrodes preferentially with respect to copper when the metals are exposed to
moisture or water because it has a more negative electrical potential compared to copper. As
illustrated in equations (3) and (4), aluminum loses electrons and aluminum ions by reacting with
OH’ions in water to form aluminum hydroxide (Al(OH);). Copper, on the other hand, acts as a
cathode that gains electrons. In this situation, aluminum corrodes faster than it would compared
to when pure aluminum is used while copper, which acts as a cathode, corrodes more slowly
compared to pure copper. However, aluminum is typically mixed with copper to form an alloy
that is used for the bond pad metallization because of the superior qualities that copper has in the

prevention of electromigration.

[0025] Galvanic Corrosion (Al-Cu)
Anode : Al +3e¢ o Al (E°=-1.662 V) 1)
Cathode: Cu® +2e < Cu (E°=+0.337V) (2)
0, +2H,0 + 4e < 4 OH" (E° =+ 0.401 V) (3)
4A1+ 30, + 6H,0>4A1" + 120H 4A1(OH), 4
[0026] By providing a protective layer of aluminum oxide (Al,O3) 520 on the surface of

the bond pad, aluminum in the bond pad is shielded from exposure to moisture or water thus

preventing the resultant corrosive reaction (4) from occurring. This is illustrated in equation (5)

below.
0, +2H,0 +4e > 4 OH"
+ Al,03 /Al > No Reaction to form AI(OH);\ (5)
[0027] In one embodiment, the aluminum oxide layer 520 may be formed via a plasma

oxidation process involving oxygen or oxygen based gases. Preferably, the plasma oxidation

process occurs at a chamber temperature of at least 200°C so that moisture trapped at the edges
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[0028] As evident from the above description, the bond pad protective layer 520 is only

formed after the removal of the photoresist masking layer 290 in a plasma strip process followed
by a wet solvent clean process to remove any remaining etch residue or polymer left behind by
the passivation layer 280 RIE. This sequence of steps is critical as the plasma strip and wet clean
facilitate the removal of any contaminants such as etch and photoresist residue that may inhibit
the growth of a uniform bond pad protective layer. A non-uniform bond pad protective layer 520
may leave some portions of the bond pad surface less protected and more vulnerable to galvanic
corrosion. Furthermore, separating the photoresist removal and passivation layer formation steps
also makes it possible to introduce a fluorine-based component into the photoresist removal step.
As discussed earlier, a fluorine-based component aids in the removal of etch residues left behind
by preceding RIE steps but can cause bond pad corrosion if the bond pads are not subsequently
cleaned to remove fluorine residue. By removing the photoresist in a separate step and
subsequently performing a wet clean to remove fluorine traces before the bond pad protective
layer is formed, the risk of fluorine induced bond pad corrosion can be mitigated.

[0029] Turning now to Figure 6, therein is shown a partial cross sectional view of an
integrated circuit system 600 in accordance with an alternative embodiment of the present
invention. The integrated circuit system comprises a substrate 601 including a top metal layer
612 and an overlying bond pad 620 embedded within an interlayer dielectric 610. A via 630
contacts a lower surface of the top metal layer 612 while the bond pad is attached to the opposed

upper surface of the top metal layer 612. The via 630 may be connected to an underlying
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sone portions of the bond pad surface |ess protected and nore vul nerable to
gal vani ¢ corrosion. Furthetnorc, separating the photoresist tenoval and
passivatior layer formatior also nakes it possible to introduce a

fl uori ne-based conponent into the photeresist renoval step. As
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a separsabgrast epyaned subsesgaentlbligeef ot erd ptssn devicee pvedfheley ithe top
traces before the bond pad protective layer is fanned, the risk of fluorine
i nducedné&eindygaé 2coririastoaneanlibiengistingat eldk d¢0O2 934 Thur b ngetalohy¢rcd 1Ri gliree 6,
therein is shown a partial cross sectional viewin a integrated. circuit

syst em;HRRIANESs WhhPridnnlalier NAls MR1 enbediveBadd of otder PiRs ediferd BV EMdcan:
The integrated circuit systemconprises a substrate 601 including a top .1

610, ""E\%?‘%Xg‘ﬂ%ﬂ#ﬁ%ﬁ@ ’?ﬁcf%%% R P S LA
tt to t : : ' . .

o o ot B Sohr S R pa DR BTRRLEN JRLAROB v e

asp netal , lteteorurects ink sone OF.> The inercentiects conprise

t net i didnd thinbe! pasdnyy A barhexdEs EU6UR Bagawp 31 adiionmiaersaneeipgad sPd co

i'": and. rem conprise nmetals sui a- adi ani num coppeot her COndetati Val sio
be useds copper, titanium, titanium nitride or combinations thereof.

[0030] A first composite layer is provided over the interlayer dielectric 610 and bond pad
620. In the presently illustrated embodiment, the first composite layer comprises a lower
Titanium (Ti) layer 640 proximate the bond pad 620 and interlayer dielectric 610 followed by an
intermediate Titanium Nitride (TiN) layer 650 overlying the Ti layer 640 and on the uppermost
portion of the first composite layer, a silicon nitride layer 660 formed over the TiN layer 650.
The silicon nitride layer 660 serves as a passivation layer that protects underlying components of
the integrated system from external contaminants such as moisture and mechanical damage. In
alternative embodiments, other materials such as but not limited to silicon oxynitride and
polyimide may also be used as a passivation layer in addition to or as a replacement of silicon
oxide/nitride.

[0031] An opening 670 is created through the first composite layer so as to allow access
to a portion of the bond pad top surface. This is necessary so that bonding connections such as
ball bonds may be subsequently formed to the bond pad 620.

[0032] As shown in Figure 6, a bond pad protective layer 680 is formed over the top
surface of bond pad 620 and the edges of the titanium layer 640 and titanium nitride layer 650
are also covered by a sidewall protective layer 690. The protective layers 680 and 690 help to
protect the bond pad from corrosion. In one embodiment, the protective layer 680 is an oxide

layer grown over the bond pad 620 while the edges of the titanium and titanium nitride layers
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may atsolai a | ammate structure made Upof adchb al |ayers ofe.riad such as
copper, tttant urn,:3" UMntrtcte O (x3nD hirEZI nas therept. 10030] A

first conposite layer is provimed over the intedayer chelectrie 610 and bond
pad 670. In the presently illustrated enbodi ment, the first conposite |ayer

it or t aygrnd St PGB s B R 108 BT SomenttE ity pige

| ayer 65Q overlying the Ti_ layer 640 and on the uppernost portion of aposite
| ayer, aé}gé}tﬁ‘r}l%rﬂ’ﬁyglﬁli“g“e | é?érpf?f‘%66¢8 pligesi dhe befkd RAAINS |cgiapseg sy aluppigum
silicon nitride |ayer 66'yer that protects underlying conponents of the

i nt egr avepersysillens fireornl et dhpakidedarearhvlrscews welr B hopil gedrie alndnwe cvadd cal
damage, alternative enbodi ments, other materials such as but not limted to
silicofAdOsnitride and polyimde may al so be used as a' vation layer in
addition to or as a replacenent of silicon oxide/ntru [00311An opening

ber eat gdo3d)r ough A heyslibleSteaaOmMOsi BRd! Y@ cofBsias &0d@dl hOWhaCHARSidnO o an
portion of the bond pad. top surface. This is necessary so that bonding

connecti - £ - - a 0.
1 035 QTR Wleh B W BeriE B BROMIBERRIALUE BidchE O Vi
the top, surface of bond. pad 62-0 and t.he edges qf the titani um 640 and

1t an; i Heb Rt S sEGPara & E8S S0 g, enitidfe rBrbRERL ey BAFE o1
690. The protective |layers 680 and 690 help to protect. the bond pad tkon
m i i meMEoCeEHBS aipRY subsdIviest tarbongd mad foriion #T BYEAETE AT Hie AtmogphsTedf Balpieepts as
enbodi nent, he bond pad is conposed of al um num copper or alloys thereof
and t henakicttelun wheadfapdidatesthalouerrmmoe ok gdeanfd@B8jon. During galvanic corrosion,

one of the metals acts as an anode that loses electrons and metal ions while the other metal acts
as a cathode that gains electrons. With reference to the example shown in Figure 6, two
electrochemical cells may be formed in this embodiment. The first electrochemical cell is the
one arising from the use an aluminum-copper bond pad 620. As discussed earlier, the
electrochemical differences between aluminum and copper (illustrated in equations (1) and (2))
result in the formation of an electrochemical cell where aluminum corrodes preferentially with
respect to copper when the metals are exposed to moisture or water. In particular, aluminum
loses electrons and aluminum ions by reacting with OH ions in water to form aluminum
hydroxide (illustrated in equations (3) and (4)) while copper acts as a cathode that gains
electrons.

[0034] The second electrochemical cell is formed between aluminum from the bondpad
and titanium from the Ti/TiN layers 640 and 650. When the aluminum-titanium electrochemical
cell is exposed to water or moisture, aluminum having a more negative electrical potential acts as
an anode thus losing electrons and metal ions while titanium acts as a cathode that gains
electrons. The electrical potential differences between aluminum and titanium are shown in

equations (5) and (6). Specifically, aluminum corrodes preferentially with respect to titanium
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100331A possi ble reason. for bond pad corrosion is due to the formation of
an el ectrochem cal cell when two eleetrochtxdissimlarnetals are placed in
contact Wien the el eetrnchem cal cposed to water (forTie, when an ICis
rinsed processing steps subsequent to bond pad formation or noisture in the
at nosphere), water acts as an electrotyle, which facilitates the occurrence

ni c corWokiaeine pith ML giery dRi wateo s b flurgingmohydmaidaeal@ak g shewann
anode that |oses electrons and neta on" while the other nmetal acts as a
cat hodequdizmsi(Psand|(8ct rons, Wth reference to the exanple shown in Figure
6, is electrochemcal cells may former: in this enbodinment. The first
dectrodhesfiical celdlvinsc Oerrodien @tli'sh ng front he use an al um nuncopper bond
pad 620. As discussed earlier, the el ectrochem cal differences between

al um num 3nd copper (illustrated in equations (1) and (2)) result in the

formation of aﬂn&hgetrgfhg:gqgg%}gluninun1EoL[qq§§ referentially wth
respect to copper when the metals are exposed to noi'sture or ter. in

particular, alumnum S electron_nd alum numions by reacting with O+
ion,lbrtu aIuiﬁg%Q&ﬁt Tﬁiaﬁbﬁ?d@g(illustrég%ﬂ'pﬁmgc:Hons r 0034%The second
el ectrochemcal cell is fornied fromthe Ti/T1IN | ayers 640 anWen the
aluniintnn-tiianiuiri &f'edta oehdihi cal chEOFs(bKEU%bd to wat €f) or

nm al umi num h Erg nore negative electrical potential acts as an anode thus

l osing el ectrons and nmea- phide 4ei-banpAECt s @8 -a+oaphade that gadns
el ectrons. The electrical potential differences betwen 8100: 0133. 3313 and

titani unshown |5,y 1 ati nd - ikhitcal ly, alunrinuig. corrodes
i1 361 901,634 209, (5o @f@%blk@ﬁ 0

preferentially w't espéct to titanium acting wthion n water to
form al unmui n hydroxi de (AL(On in

[0036] Galvanic corrosion of the bond pad 620 resulting from the electrochemical cell
formed between aluminum and titanium can be avoided by providing a sidewall protective layer
of titanium oxide/titanium oxynitride 690 at the edges of the titanium/titanium nitride layers 640
and 650, respectively, and a bond pad protective layer 680 of aluminum oxide formed over the
surface of the bond pad. The bond pad protective layer of aluminum oxide 680 protects the
aluminum-copper bond pad from being exposed to moisture or water and hence the resultant
corrosive reaction which follows due to the aluminum-copper electrochemical cell.

[0037] In one embodiment, the protective layers 680 and 690 may be formed via a
plasma process involving oxygen or oxygen based gases. During the plasma process, the
chamber is preferably maintained at a chamber temperature of 200°C or more so that moisture
trapped at the edges of the bond pad may be removed concurrently with the oxide growth. In
alternative embodiment, the protective layers 680 and 690 may be grown thermally in a high
temperature oxidation process. Preferably, the aluminum oxide (Al,O;) layer 680 grown over
the bond pad is between 50 to 55 angstrom. Alternatively, other values of aluminum oxide layer
thickness which are sufficiently thick to act as a barrier to water while still allowing the

successful formation of electrical contacts to the top surface of the bond pad may also be used.
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equations (8) and EO0351Gal vanic Corrosion ' Anode3 t, 0.401 V)

Gal vani ¢ corrosion of the bond pad 620 resulting fromthe ele.trocnenieal
cell :Conned between 31(13:63113111 and ti be avoided by provding a
sidewi dl protective |ayer of titaniumoxide/titaniumoxyttitride 690 at the

edges e titaniumtitandatin nitride layers.640 and espectiyely, and a
bogd pggo%gotect?ggHﬁgbﬁﬁwégax@Pngp ﬁgdﬁfﬂgu?hVﬁ gweﬁééitﬁﬁéxg%ﬂﬂﬁ?b of
t he bongd pad.. The hond pad_protective |a.yer of atum uwn oxide 680

pr ot ect Otfﬁg 03P afq aiicriBnEread! ¢ BaPhePHgiseRpddetlever toppataniagdie
water and hence the sultant CO TGOS Vereactint which follows due. to the

al umi atfiTsh egppesitecaBet (96h6AD call @O 21Hi 2 ovré spbigbobleapmotest i te rénayier s13680
and 690 mayterned via a plasma provol ving oxygen or oxygen based gases.

Dur i ng reineinplgagotargsidne @8s polyhesr left behind by the fir@bdompreitdlageRIE. athia sehRRRET
tenperature of 200C or nore so that noisthre trapped at e edges of the bond
pad nmaybfbgegseRDMELAT QNGHE @%ﬁlayﬁﬁﬁ aehhlt GENALIVME QEROGINRAL  tht HemBYAt @FLA@% e

| ayers 680 and 690 may he r vn thermally in a high tenperahure Oéldatl_

. f : I unm -l ay. rown.over the bo ad is
Dt noor BT SRSk A6 R M e BHghe Zf?%er?aﬁgzhébﬁ% mﬁﬂ%e’f‘laﬁ@m
t hi ck whi ch . fficiently thick to act as_ a barrier to water ile
sulcge;l g’?‘?"&‘@%’?%&% z‘ﬁﬁg)f’) BIOSH VP dayer 08riPa SPEatCk e Toapradsr rAdenomitorg Adond

pa may al sobeused. )
oxide layer may leave some portions of the bond pad surface less protected and more vulnerable

to galvanic corrosion. Furthermore, separating the photoresist removal and protective layer
formation steps also makes it possible to introduce a fluorine-based component into the
photoresist removal step. As discussed earlier, a fluorine-based component aids in the removal
of etch residues left behind by preceding RIE steps but can cause bond pad corrosion if the bond
pads are not subsequently cleaned to remove fluorine residue. By removing the photoresist in a
separate step and subsequently performing a wet solvent clean to remove fluorine traces before
the bond pad protective layer is formed, the risk of fluorine induced bond pad corrosion can be
mitigated.

[0039] The preferred embodiment of the invention is illustrative of the invention rather
than limiting of the invention. It is to be understood that revisions and modifications may be
made to methods, materials, structures and dimensions of a semiconductor structure while still
providing a semiconductor that fall within the scope of the included claims. All matters hitherto

set forth herein or shown in the accompanying drawings are to be interpreted in an illustrative

and non-limiting sense.
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[0038] Simlar to the ranbodi nrent described Mrelation to Figures 2-5, the
oxi de layers 680 and. 690 are only grown after the renoval of the

phot oresi st masking | ayer for patterning the first conposite |ayer (640,
650 and 660) and a wet sol vent clean process to renove any remmining etch
resi due and polyner |eft behind by the first conposite layer RIE. This
sequence of steps is critical as the plasma strip and wet solvent clean
facilitate the renpval of any contam nants such as etch and photoresi st
resi due VRAESARYMSHEi bit the growth of a uniform al uni num oxi de (AL1103)
protective | ayer on the surface of the bondpads. A non--uniform A oxide

| ayer may | eave sone portions of thREABMAd pad surface |ess protected and
nore vul nerable to gal vanic corrosion, Furthernore, separating the

phot or esl.st r&ampitald cdifgbrizrotreat integratedycancuit opmpiisiegy st eps al so makes it
possible to inftoduce a fl aorine-hased conponent into the photoresist
renoval st ep.présidiigucubsett eali h beid pad foinualrthereelzasbelba@uppbivemtg aiods i n t he
removal . of etch residues |eft behind by preceding RIB steps but can cause

bond. paghGes FR fHeaBrhdtionE bbadis padsctdnhg not subsequently cl eaned to renove
fluorine residue. By renoving the photoresist in a separate step and

subsequent | y pehifiRn J3gkitaide 5.k ¥ehthelogammdt © renove | -biotin traces before
t he bond pad lgrsolt egt iﬂ\}gml agler%?s 8)mt é)djalﬂ%t he risk of fluorine induced bond

pad corrosio i L f A i . t he

i nvention i snfloﬁﬁﬁég ?%{Ell(%lgq e‘Ietg he ﬂ%ﬁ%ﬁ%ﬁ@ﬁ %}%g’ﬁ ﬁ%@g%%gﬁrﬁsﬁﬁgﬁ%f t he
invention. It .is to be understood that revisions and nodifications may be
made to WAHEYY: material's, structures and di mensions of a. sem conductor
structure while still providing a sem conductor that fall within the scope
of ihe incl uddehieg hepassivafipn "?é(%i‘@ragc% acnﬁ%?”ftg tgmagkiie laye & %r shown in

t he acconpanying drawings are to be interpreted Man illustrative and

non- | i i patiggied @asseyatiomppyer Wish an eperi tha cxpysas ABomopef BE@PTUReH cati on an
integrated circuit conprising: pna 'ding a substrate with a bond pad
t hr med tthebendpad;, t he bondpad having a top surthhe foinarion of bonding
connections; providing a passivation |ayer over the bondpad; form ng
a maski ng | ayemooingrthd eskpgsiayarad exposé thy @assivtakion sk yngplhayestriponpr i si ng
phot oresi st; etching the passivation layer inrd c with the masking |ayer to
forma pgbt&tnekrfASe planOfip Biveéss Bhinprics a GO Baseh alienB¥PPRRS a portion
of the top surface of the bond pad,; renmovi ng the masking layer to

expose t%ﬁld@ﬂ%seitéfﬁﬁé RBdh&YLiKinB Yroth thBk@p @e@ﬁiﬁg Phefa0G68%n I4Ret hin, the
pl asma ship process conprises a fluorine-based chem stry for renoving

etching resid - art si ] i i jon | ayer;
cl eani gg t he gg%’é@%?é%?%%%%%@ﬁ%g%%@:@ﬁ% b&%}%égg%lyég%%{l sol vgnt

cl ean process . to renmove. etching resi.du and residual fluorine; and

for m ng Btroﬁfi?ﬁ&o’ﬁ?&’(ﬁ’vﬁftc?ﬁlé‘gtr?s\}%ue?&?fgrresﬁﬁﬁrsdr]l‘gn&&ied top surface portion of
t he bond pad after the wet solvent clea rocess 2.. fhe nethqd accordin

to claim E \Aﬂ%é‘?‘%‘igﬁ‘ RoRd PRGREPIGSHYE E‘V?ft%‘é ?g’ﬁpoﬁ fap SWies Ppeien 02 €al um num ]

oxi de.
bond pad after the wet solvent clean process.

2. The method according to claim 1, wherein the bond pad protective layer

comprises an aluminum oxide.

3. The method according to claim 1, wherein the masking layer comprises

photoresist.
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3. The method according to claiml, wherein the masking |ayer conprises

phot oresi st oxygen contai ning gas chem stry. he nethod according to claim
|.erein the wet solvent clean process renoves pol yner residues. The
met hod according to claiml, wherein at | east one of the chem cal solvents
EKC- 265. Al eg310 or NE-111 is used in the wet solvent clean process.

The nmethod according to claim11, wherein the bond pad conprises an al um num

copper based allo . The,. met hod accor di to rdai.m | wherein the bond pad
prot ect i %e I a%m%’tlgocg%%&%o ?augﬁuwg?fﬁﬁr{ﬁ%?ﬁ&@? Strip PrOCESRRMREPRSY in claim
1 wherein the bond pad protective layer is fornmed by an oxi dati on process.
10. The FEBABECTHNELSAHYSMMBr ei n, the oxidation is a pl asma oxidation
process perforned at a tenperature of at |east about 200C. 11. A nethod of
fabrication an integrated circuit conprising; providing a substrate with a
bond pad fornmed thereover; providing a passivaiion |ayer over the bondpad;
for mi ng & nasKiengethay arcooliey totchempawsereat thowel sopeanf cledepraesskionyveay er
conpri sing photoresist: etching the passivation layer with-ing |ayer to
For m an pgy@xpesésesa portion of the top surface of the bond pad;

removi ng the masking | ayer to expose the passivation |ayer by a plasm
strip process, wherein the plasnma strip process conprises a fluorine-based
chem stry for renoving etching residues frometching the passivation |ayer;

and 6. The method according to claim 1, wherein at least one of the chemical solvents

EKC-265, Aleg310 or NE-111 is used in the wet solvent clean process.

7. The method according to claim 1, wherein the bond pad comprises an aluminum
copper based alloy.
8. The method according to claim 1, wherein the bond pad protective layer is

composed of aluminum oxide.

9. The method in claim 1 wherein the bond pad protective layer is formed by an

oxidation process.

10.  The method in claim 9 wherein the oxidation is a plasma oxidation process (POP)

performed at a temperature of at least about 200°C.

11. A method of fabrication an integrated circuit comprising:
providing a substrate with a bond pad formed thereover;

providing a passivation layer over the bondpad;
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cl eaning the substrate after renoving the masking layer with a wet sol vent
cl ean. process to renove etching residues and residual fluorine. 12. The
met hod of claimLi conprises formng a bond pad protective |ayer on the
exposed top surface portion of the bond pad after the wet clean process,
13. The method of claim 12 wherein form ng the bond pad protective |ayer
conprises a plasnma oxidatioess (POP). 14. The nethod of claim 13 wherein

t he plasna oxi dati on process éPCP i s.perf rnea%at .t erat ure of at
[east about ZGOENE AEBkRE IRRLove Moo Tpsm Viaraiking A SONE H
proteclive |ayer conprises alum num oxide. 16The nethod of claim[2 wherein
formng R e pad protective | ayer conprises an oxidation process. 17.
The met hod of claim 12 wherein the e bond pad protective |ayer conprises
oxi de. 18. THachieg the gassivatomlaeriting meghing taker ikl ageneapgthat onpri ses ho
A-) -i 19, The nethod of clainmhe wet clean sol cut process corn rises at
| east onexpofestalpeiteal of $iod top mirsacEKCHRGSNd phdeg310 or 20. The nmet hod of claim 11
wherein the set clean solvent process renoves pol ynmer residue.
removing the masking layer to expose the passivation layer by a plasma strip
process, wherein the plasma strip process comprises a fluorine-based chemistry for
removing etching residues from etching the passivation layer; and
cleaning the substrate after removing the masking layer with a wet solvent clean

process to remove etching residues and residual fluorine.

12.  The method of claim 11 comprises forming a bond pad protective layer on the

exposed top surface portion of the bond pad after the wet clean process.

13. The method of claim 12 wherein forming the bond pad protective layer comprises

a plasma oxidation process (POP).

14.  The method of claim 13 wherein the plasma oxidation process (POP) is performed

at a temperature of at least about 200°C.

15.  The method of claim 12 wherein the bond pad protective layer comprises
aluminum oxide.
16 The method of claim 12 wherein forming the bond pad protective layer comprises

an oxidation process.
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71. A nethod of fabrication an integrated circuit conprising:

providing a substrate with a bond pad forned thereover, the hondpad having
a top surface for the formation of bonding connections; providing a

passi vation | ayer over the hondpad; form ng a masking | ayer over the
passi vation | ayer, the masking |ayer conprising photoresist; et chi ng
t he passivation layer in accordance with the masking |ayer to forma

' j i [ . . iy f th
Pop surake of t AEtBToh AT iAo BER AT B RIBREER AR AL O expose

the passivation |ayer by a plasma strip process wherein the plasma strip
process conprises a fluorine-based ch.emstry for renoving etching residues

arising fromthe step of etching the passivation | ayer.
g 18. Tltle method of claim 11 Whgrein the rFrjlasking layer comprigles photoreist.

19.  The method of claim 11, wherein the wet clean solvent process comprises at least

one of the chemical solvents EKC-265, Aleg310 or NE-111.

20.  The method of claim 11 wherein the set clean solvent process removes polymer

residue.

21. A method of fabrication an integrated circuit comprising:

providing a substrate with a bond pad formed thereover, the bondpad having a top
surface for the formation of bonding connections;

providing a passivation layer over the bondpad;

forming a masking layer over the passivation layer, the masking layer comprising
photoresist;

etching the passivation layer in accordance with the masking layer to form a
patterned passivation layer with an opening that exposes a portion of the top surface of
the bond pad; and

removing the masking layer to expose the passivation layer by a plasma strip
process, wherein the plasma strip process comprises a fluorine-based chemistry for

removing etching residues arising from the step of etching the passivation layer.
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