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(57) ABSTRACT 

An interconnect structure having refractory sidewalls 240 
for enhanced yield, performance and reliability. The primary 
purpose of the refractory metal 240 is to getter sideWall 
impurities, residual polymers, and corrosive species by 
products from the plasma etch and cleanup processes used to 
pattern interconnects. In a preferred embodiment, the refrac 
tory metal 240 reacts With the conducting layer 210 to form 
an intermetallic 245 Which further enhances the endurance 
of the metalliZation against stress-induced rupturing and 
via-induced electromigration. The disclosed structures and 
methods are particularly advantageous in “Zero-overlap” 
designs, and aggressive pitch patterns Where lineWidth and 
corrosion control are critical, but are also advantageous in 
“Damascene” pattern de?nition applications. 
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SURFACE MODIFIED INTERCONNECTS 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

[0001] The present invention relates to interconnect struc 
tures and fabrication methods. 

[0002] Background: Aluminum MetalliZation 

[0003] Aluminum-based interconnects have been Widely 
used for more than tWenty years. With the rapid scaling of 
device dimensions, ?ne and highly reliable aluminum-based 
interconnects are required. HoWever, ?ne interconnects are 
susceptible to failures due to higher mechanical stress and 
electron Wind stress (electromigration). Electromigration is 
a phenomenon Where ?ne metal lines Will gradually develop 
gaps in response to current passing through them. Stress 
induced metal ruptures are caused by void formation Which 
occurs at speci?c grain boundaries Where the <111> planes 
of adjoining grains come into contact. Moreover, stress 
induced voiding affects electromigration failure because of 
the ?uX divergence around the voids. 

[0004] The addition of copper greatly improves the elec 
tromigration (EM) lifetime of aluminum interconnects. 
Longer EM lifetimes improve the product reliability. Thus, 
typical aluminum alloys may use silicon (typically one-half 
percent to one percent atomic) or copper (typically one-half 
percent to one percent atomic) or both as alloying agents. 
Efforts have been made to ?nd other satisfactory aluminum 
alloy compositions; see eg Kikuta and KikkaWa, “Elec 
tromigration characteristics for Al—Ge—Cu,” 143 J. Elec 
trochem. Soc. 1088 (1996), Which is hereby incorporated by 
reference. 

[0005] In addition, as metal spacing becomes tighter and 
current density in metal leads increases, side hillocks 
become an important issue. This may be especially true for 
structures Which include soft loW density dielectrics, such as 
polymers and Xerogels, betWeen the interconnects. Further 
more, there are many dielectric materials Which can not 
reliably be applied directly to a Wafer When aluminum, 
eXposed during a metal etch, is not ?rst covered With some 
other material. Additionally, residues left on the sideWalls of 
interconnects after metal etch may contain chlorine or other 
elements Which can promote corrosion. The addition of 
copper to the aluminum interconnect further increases the 
susceptibility of the interconnect to corrosion. Also, the 
solvents in Which some dielectric materials are delivered 
may promote corrosion. A discussion of the corrosion sus 
ceptibility of aluminum alloy ?lms is discussed in the 
folloWing article: LaWrence et al., “Corrosion Susceptibility 
of Al—Cu and Al—Cu—Si Films,” IEEE/IRPS, p.102-06 
(1991), Which is hereby incorporated by reference. 
[0006] One conventional approach to the problems of 
metal corrosion and dielectric adhesion is to deposit a barrier 
layer immediately folloWing metal etch and clean-up. This 
layer serves to protect the metal lines by acting as a barrier 
to moisture (Which could react With the residue on the side 
of the line) and other chemicals, and by acting as a “buffer” 
or “adhesion” layer to subsequently deposited dielectrics. 
HoWever, the barrier layer is usually a dielectric material, 
such as silicon oXide or PETEOS, Which may not necessarily 
be conformally deposited. Additionally, most dielectric 
materials neither possess suf?cient diffusion barrier proper 
ties nor provide suf?cient adhesion for the subsequent 
dielectric deposition. 
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[0007] Background: Reactive Refractory Metals 

[0008] Reactive refractory metals (such as titanium) are 
advantageous for use in via hole applications due to their 
ability to getter impurities. Furthermore, When a reactive 
refractory metal is deposited on the top or bottom of an 
interconnect, the refractory metal can react With the metal 
interconnect (e.g. aluminum alloy) to form an intermetallic, 
Which advantageously enhances the electromigration robust 
ness of the interconnect. 

[0009] For eXample, as described in US. Pat. No. 5,360, 
995 to Graas, Which is hereby incorporated by reference, an 
intermetallic buffer layer on top of the interconnect can be 
formed by depositing a thin metal, such as titanium, betWeen 
the interconnect material (eg aluminum) and the anti 
re?ective coating. Heating the metal causes it to react With 
the aluminum and form an intermetallic coating. The inter 
metallic coating protects the underlying interconnect mate 
rial during via etching by providing a buffer that the etch can 
stop in. 

[0010] Background: Via Misalignment 

[0011] As device dimensions shrink, the overlap betWeen 
the edges of vias and the edges of interconnects decreases. 
If a via is patterned such that it is not directly over an 
interconnect, the area of the via not overlying the intercon 
nect may be too small (e.g. 50-100 nm) to be sputter-?lled 
With a barrier layer prior to ?lling the vias With an additional 
metal (e.g. tungsten). This unadvantageously leaves at least 
part of the interconnect sideWall eXposed during the subse 
quent tungsten deposition, Which can corrode the aluminum 
interconnect. Also, there may be materials betWeen the 
interconnects, Which if eXposed during via etch, can cause 
problems during the ?lling of the vias, such as via poisoning. 
The occurrence of via misalignment increases in “Zero 
overlap” via/interconnect designs, in Which the area of the 
interconnect equals the area of the via. 

[0012] One conventional approach of ensuring a reliable 
contact Will still be made in the event of an error in contact 
via placement is to form a thick buffer region 620, Which can 
be composed of a dielectric, conductive nitride, polysilicon, 
or metal, on the sideWalls of the interconnect 610 to serve as 
an etch stop in order to protect the underlying layer 600, as 
shoWn in prior art FIG. 6. The buffer regions serve to 
signi?cantly increase the line to space ratio, as discussed in 
US. Pat. No. 5,321,211 to Haslam et al., Which is hereby 
incorporated by reference. 

[0013] Conductive SideWall Interconnect Structures and 
Methods 

[0014] The present application discloses an interconnect 
structure having thin conductive sideWalls for enhanced 
yield, performance and reliability. This conductive sideWall 
is generally a refractory metal, but may also be a nitride, 
such as TiN. The primary purpose of the conductive side 
Walls is suppress the formation of hillocks and to improve 
the electromigration resistance. Secondary purposes include 
gettering sideWall impurities, residual polymers, and corro 
sive species by-products from the plasma etch and cleanup 
processes used to pattern interconnects. In a preferred 
embodiment, a refractory metal reacts With the conducting 
layer to form an intermetallic Which further enhances the 
endurance of the metalliZation against stress-induced rup 
tures and via-induced electromigration. Unlike the Haslam 
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patent, Which uses a thick sidewall buffer layer as an etch 
stop, the present inventors have discovered that the use of a 
thin conductive sideWall layer and/or alloyed region 
increases the electrical/structural reliability of interconnect 
structures, Without signi?cantly increasing the line to space 
ratio. The disclosed structures and methods are particularly 
advantageous in “Zero-overlap” designs, and aggressive 
pitch patterns Where lineWidth and corrosion control are 
critical, but are also advantageous in “Damascene” pattern 
de?nition applications. 

[0015] Advantages of the disclosed methods and struc 
tures include: 

[0016] increases back-end-of-line yield by saving 
misaligned vias; 

[0017] reduces the occurrence of associated failure 
mechanisms (such as certain types of intra-level 
oXide breakdown mechanisms) by avoiding leakage 
paths due to etch residues left on interconnect side 
Walls; 

[0018] loWers the resistance and improves the reli 
ability of “Zero-overlap” vias; 

[0019] requires only a blanket deposition/etch for a 
very thin metal ?lm; 

[0020] does not impact lineWidth control; 

[0021] better sideWall rupturing endurance (because 
the intermetallic puts the aluminum sideWall under 
compression); 

[0022] 
[0023] 
[0024] enhanced resistance to stress-voiding forma 

tion; and 

improved corrosion resistance; 

enhanced resistance to hillock formation; 

[0025] gettering of impurities from the sideWalls of 
the interconnects. 

BRIEF DESCRIPTION OF THE DRAWING 

[0026] The disclosed inventions Will be described With 
reference to the accompanying draWings, Which shoW 
important sample embodiments of the invention and Which 
are incorporated in the speci?cation hereof by reference, 
Wherein: 

[0027] FIG. 1 shoWs a process How for fabricating inter 
connects With conductive sideWall layers; 

[0028] FIGS. 2A-2F illustrate the formation of intercon 
nects With conductive sideWalls in accordance With pre 
ferred embodiments of the present invention; 

[0029] FIG. 3 is a cross-sectional diagram of a via 
interconnect interface With via misalignment using preferred 
embodiments of the present invention; 

[0030] FIG. 4 schematically illustrates the formation of an 
intermetallic on the surface and sideWalls of a metal inter 

connect; 

[0031] FIGS. 5A-5C shoW the formation of an interme 
tallic in a “Damascene” process; and 

[0032] FIG. 6 shoWs a prior art interconnect structure With 
thick buffer regions on the sideWalls. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0033] The numerous innovative teachings of the present 
application Will be described With particular reference to the 
presently preferred embodiment. HoWever, it should be 
understood that this class of embodiments provides only a 
feW eXamples of the many advantageous uses of the inno 
vative teachings herein. In general, statements made in the 
speci?cation of the present application do not necessarily 
delimit any of the various claimed inventions. Moreover, 
some statements may apply to some inventive features but 
not to others. 

[0034] OvervieW 

[0035] As shoWn in the process How of FIG. 1 and 
schematically illustrated in FIGS. 2A-2F, interconnects With 
thin layers of sideWall material can be formed, in accordance 
With preferred embodiments of the present invention, by ?rst 
sputter depositing, over a dielectric layer 200, a layer of 
interconnect material 210 (step 100) (eg Al—Cu, With 0.1 
to 5 percent atomic of copper). Optionally, a barrier and 
adhesion layer 205 (eg titanium nitride) can be deposited 
over the dielectric 200 prior to deposition of the interconnect 
material. 

[0036] Subsequently, an anti-re?ective coating layer 215 
(eg TiN) can be deposited (step 110) over the metal layer 
210, as can be seen in FIG. 2A. Thereafter, as shoWn in FIG. 
2B, the hardmask material 220 is deposited (step 120) on 
antire?ective coating 215, folloWed by the patterning, using 
a photoresist 230, and etching of the interconnects (step 130) 
to form adjacent metal lines, Which is illustrated in the 
cross-sectional vieWs of FIGS. 2C and 2D. The hardmask 
material 220 is preferably an oXide, such as silicon dioXide, 
Which provides an etch stop to protect the top of the 
interconnect during the etchback of the sideWall material. 

[0037] The conductive sideWall material 240 (e.g., tita 
nium) is then blanket deposited (step 140) over the metal 
interconnects and anisotropically etched (step 150) (i.e. 
using a chloro etch) to leave the thin layer of sideWall 
material 240 on only the sides of the interconnects, as shoWn 
in FIGS. 2E and 2F. During the etchback of the sideWall 
material 240 (step 140), the top corners of the interconnects 
are protected by the hardmask material 220. The thin con 
ductive sideWalls advantageously getter impurities and con 
trol the corrosion of the interconnects by completely cov 
ering the interconnect sideWalls. In addition, the conductive 
sideWalls enhance the electromigration resistance of the 
interconnects. 

[0038] First Process Embodiment: Thin Conductive Side 
Walls 

[0039] In one preferred embodiment, layer 210 is Al—Cu 
With 0.1 to 5 percent atomic of copper. It is sputter deposited 
to a depth of 500 nm over an oXide layer in a single Wafer 
cluster high vacuum tool. Optionally, a layer of titanium 
nitride (TiN) With a thickness of around 20 to 50 nm, but 
preferably 30 nm, can be deposited in a titanium target 
chamber prior to transferring the Wafer to an aluminum alloy 
target chamber to deposit the interconnect material Without 
eXposing the Wafer to an air ambient. 

[0040] Subsequently, a layer of TiN having a thickness of 
approximately 20 to 50 nm, but preferably 30 nm, can be 
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deposited as an antire?ective coating layer over the Al—Cu. 
Thereafter, silicon dioxide, or other oxide is deposited to a 
depth of approximately 50 nm, folloWed by the patterning 
and etching of the Al—Cu to form the desired layout. The 
plasma etch chemistry typically uses a ?uorine gas species 
(eg CF4) to etch the oxide and a chlorine gas species (eg 
BCl3 and C12) for the A1—Cu. 

[0041] Athin layer of titanium, betWeen 10 and 50 nm, but 
preferably 30 nm is then blanket deposited, typically by 
chemical vapor deposition (CVD), to form the conductive 
sideWall material. The titanium is etched With an anisotropic 
etch, such as a chloro etch, to leave the thin layer of sideWall 
material 240 on only the sides of the Al—Cu interconnects. 

[0042] Second Process Embodiment: Intermetallic Forma 
tion 

[0043] In a preferred embodiment, due to the very small 
thickness of the refractory sideWall ?lm (eg 20 nm), a short, 
loW-temperature anneal step (eg 400 to 450 degrees C. for 
30 minutes) can be added prior to or after the etchback of the 
sideWall material to react the sideWall material With the 
interconnect material and form an intermetallic 345 (eg 
AlxTiy), as shoWn in FIG. 3. Thereafter, the non-reacted 
conductive sideWall material is preferably removed, using 
for example hot H202, before the interlevel dielectric 350 
deposition (eg a stack of TEOS/Hydrogen Silsesquioxane 
(HSQ)/TEOS With a total thickness of approximately 800 
nm) and via plug 360 (eg tungsten) formation, so that an 
intermetallic layer 345 is present only on the sides of the 
interconnects 310. As can be seen in FIG. 3, no sideWall 
material or intermetallic material is present on the anti 
re?ective coating layer 315, the hardmask layer 320, or the 
underlying barrier layer 305. 

[0044] The intermetallic 345 advantageously improves the 
sideWall rupturing endurance because the intermetallic 345 
puts the interconnect 310 sideWall under compression. This 
layer 345 can also advantageously enhance the quality of the 
via-interconnect interface 360-310 in the case of via mis 
alignment, Which is most likely to occur in “Zero-overlap” 
via designs, by protecting the interconnect 310 from corro 
sive or reactive agents during the via-?ll process. Therefore, 
the siZe and alignment tolerances of the via and the inter 
connect are related such that via misalignment is alloWed. 
(although the siZes of the via and interconnect do not have 
to be equivalent). 

[0045] Third Process Embodiment: Intermetallic and 
Metal SideWalls 

[0046] In an alternative embodiment, after the formation 
of the interconnects, and during thermal cycling required to 
form the interlevel dielectric (i.e. When curing spin-on glass) 
and/or the via plug process, the metal sideWall material may 
react With the metal interconnects to form a continuous 
intermetallic on the sideWall. The formation of an interme 
tallic is desirable, but not necessarily required. 

[0047] Fourth Process Embodiment: No Hardmask or 
ARC Layer 

[0048] In an alternative embodiment, Which is illustrated 
in FIG. 4, the anti-re?ective coating (ARC) layer and 
hardmask layer are not deposited after the deposition of the 
metal interconnect material 410. The sideWall material can 
then be deposited directly over the metal interconnects, 
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folloWed by an anneal (eg 400 to 450 degrees C. for 30 
minutes) to react the sideWall material With the metal 
interconnects to form an intermetallic 445 on the sideWalls 
and surface of the metal interconnects 410. The non-reacted 
metal is then selectively stripped, using for example hot 
H202, resulting in a thin intermetallic layer 445 on the 
sideWalls and surface of the metal interconnects 410, but not 
on the sideWalls of the barrier layer 405 or on the surface of 
the underlying oxide layer 400. 

[0049] Fifth Process Embodiment: Hardmask Removed 

[0050] The embodiment illustrated in FIG. 4 can also be 
achieved by removing the hardmask and anti-re?ective 
coating betWeen steps 130 and 140, i.e., after the stack has 
been etched, but before the conductive sideWall material is 
deposited. An anneal and removal of non-reacted metal 
Would then folloW the embodiment above. 

[0051] Sixth Process Embodiment: Damascene 

[0052] In the case Where a “Damascene” process is used, 
the conductor line can be used to provide the precursor for 
intermetallic formation. In such processes, as shoWn in FIG. 
5A, an interlevel dielectric 500 (eg BPSG over TEOS 
deposited SiO2) is patterned and etched to form slots Where 
lines of metalliZation are desired, and also to form deeper 
holes 510 Where vias are desired (i.e. Where an electrical 
contact to the underlying conductor layer is desired). There 
after, a thin ?rst conductive layer 520 (eg titanium) is 
blanket deposited to line the sides and bottom of the vias 
510. A highly conductive metal 530 (eg aluminum or 
aluminum alloy) is then deposited overall by conventional 
methods, and etched back and polished, using for example 
a chemical mechanical polishing (CMP) process, so that the 
?at surface of the interlevel dielectric 500 is exposed Wher 
ever the metal 530 is not present. 

[0053] The resulting structure can then be annealed (eg at 
400 to 450 degrees C. for 30 minutes) to form an interme 
tallic 540 (eg TixAly) on the bottom and sides of the vias 
510, as shoWn in FIG. 5B. This intermetallic 540 advanta 
geously prevents reaction of the metal 530 during subse 
quent processing. For example, as shoWn in FIG. 5C, such 
processing steps can include the deposition, patterning, and 
etching of an additional interlevel dielectric layer 550 to 
form overlying vias 560, Which can subsequently be ?lled 
With an additional metal 570 (eg tungsten). In the case of 
via misalignment, the area of the vias 560 not overlying the 
bottom metal 530 may be too small (eg 50 to 100 nm) to 
be ?lled With a barrier layer 580 (eg 50 nm of a titanium/ 
TiN stack) prior to the additional metal 570 plug ?ll, and 
therefore the intermetallic 540 present on the sides of the 
bottom metal 530 protects the metal 530 from reaction, 
Which can occur from the interaction betWeen the atmo 
sphere present When the additional metal 570 (eg tungsten) 
is deposited and the bottom metal 530 (eg aluminum). 

[0054] Alternate Hardmask Embodiment: Titanium/TiN 

[0055] Alternatively, a layer of titanium can be deposited 
over the TiN anti-re?ective coating layer to provide selec 
tivity during the etchback of the sideWall material (eg TiN). 

[0056] Alternate Hardmask Embodiment: Silicon Nitride 

[0057] Alternatively, a layer of silicon nitride can be used 
as the hardmask material to provide an etch stop to protect 
the top of the interconnect during the etchback of the 
sideWall material. 
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[0058] Alternate ARC Layer Embodiment: Titanium 

[0059] Alternatively, a layer of titanium can be used as the 
antire?ective coating layer. 

[0060] Alternate ARC Layer Embodiment: TiW 

[0061] Alternatively, a layer of TiW can be used as the 
anti-re?ective coating layer. 

[0062] Alternate Barrier/Adhesion Layer Embodiment: 
Titanium over TiN 

[0063] Alternatively, a layer of titanium, Which serves as 
the adhesion layer can be deposited over the TiN barrier 
layer to separate the oXide substrate from the metal inter 
connects. 

[0064] Alternate Interconnect Material Embodiment: 
Copper 

[0065] In an alternative embodiment, the metal intercon 
nects can consist essentially of copper. 

[0066] Alternate SideWall Material Embodiment: Tita 
nium Nitride (TiN) 

[0067] For aluminum interconnects, the sideWall material 
is preferably chemical vapor deposited (CVD) TiN. In order 
to suppress the formation of hillocks on the sideWalls, an 
anneal step is not used, and thus an intermetallic is not 
formed on the interconnect sideWalls. 

[0068] Alternate SideWall Material Embodiment: Copper 

[0069] In an alternative embodiment, When using alumi 
num interconnects, the sideWall material can consist essen 
tially of copper. 

[0070] Alternate SideWall Material Embodiment: Tanta 
lum 

[0071] For copper interconnects, the sideWall material can 
be formed from tantalum to improve the reliability of the 
interconnects. 

[0072] Alternate SideWall Material Embodiment: Molyb 
denum 

[0073] Alternatively, for copper interconnects, molybde 
num can be deposited on the sideWalls to improve the 
reliability and strengthen the electromigration resistance of 
the interconnects. 

[0074] Alternate SideWall Material Embodiment: Zirco 
nium 

[0075] Alternatively, Zirconium can be deposited on the 
sideWalls to improve the reliability and strengthen the elec 
tromigration resistance of the interconnects. 

[0076] Alternate SideWall 
Hafnium 

Material Embodiment: 

[0077] Alternatively, hafnium can be deposited on the 
sideWalls to improve the reliability and strengthen the elec 
tromigration resistance of the interconnects. 

[0078] Alternate SideWall Material Embodiment: Chro 
mium 

[0079] Alternatively, chromium can be deposited on the 
sideWalls to improve the reliability and strengthen the elec 
tromigration resistance of the interconnects. 
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[0080] Alternate SideWall Material Embodiment: Palla 
dium 

[0081] Alternatively, palladium can be deposited on the 
sideWalls to improve the reliability and strengthen the elec 
tromigration resistance of the interconnects. 

[0082] Alternate SideWall Material Embodiment: Nickel 

[0083] Alternatively, nickel can be deposited on the side 
Walls to improve the reliability and strengthen the electromi 
gration resistance of the interconnects. 

[0084] Alternate SideWall Material Embodiment: Vana 
dium 

[0085] Alternatively, vanadium can be deposited on the 
sideWalls to improve the reliability and strengthen the elec 
tromigration resistance of the interconnects. 

[0086] According to a disclosed class of innovative 
embodiments, there is provided: An integrated circuit inter 
connect structure, comprising: a patterned metal layer With 
sideWalls thereon; and a layer of conductive material having 
a composition different from said metal layer on at least 
some of said sideWalls of said metal layer; Wherein said 
conductive material has a thickness Which is less than 
tWenty percent of the thickness of said metal layer. 

[0087] According to a disclosed class of innovative 
embodiments, there is provided: An integrated circuit met 
alliZation structure, comprising: a metal layer Within slots in 
an interlevel dielectric layer having a planar surface; 
Wherein said metal layer has an alloyed composition at the 
surface thereof on the bottom and sideWalls of said slots, 
said alloyed composition being different from the average 
composition of said metal layer. 

[0088] According to another disclosed class of innovative 
embodiments, there is provided: A method of fabricating an 
interconnect structure, comprising the steps of: (a.) depos 
iting, on a patterned metal layer having sideWalls, a layer of 
conductive material having a thickness Which is less than 

tWenty percent of the thickness of said metal layer; and etching said conductive material to leave said conductive 

material on at least some of said sideWalls of said metal 
layer; Wherein said conductive material getters impurities 
from said sideWalls of said metal layer. 

[0089] According to another disclosed class of innovative 
embodiments, there is provided: A method of fabricating a 
metalliZation structure, comprising the steps of: (a.) depos 
iting a ?rst conductive layer Within slots in an interlevel 
dielectric layer to coat the sideWalls and bottom of said 
openings; depositing a metal layer overall and etching 
said metal layer and said ?rst conductive layer to remove 
said metal layer and said ?rst conductive layer from the 
surface of said dielectric layer, but not from Within said 
openings; and reacting said metal layer and said ?rst 
conductive layer to form an intermetallic on the sideWalls 
and bottom of said openings; Whereby said metal layer is 
passivated on said sideWalls. 

[0090] Modi?cations and Variations 

[0091] As Will be recogniZed by those skilled in the art, the 
innovative concepts described in the present application can 
be modi?ed and varied over a tremendous range of appli 
cations, and accordingly the scope of patented subject matter 
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is not limited by any of the speci?c exemplary teachings 
given, but is only de?ned by the issued claims. 

[0092] It should be noted that the number of layers of 
metalliZation described above does not implicitly limit any 
of the claims, Which can be applied to processes and 
structures With more or feWer layers. 

[0093] Of course, a Wide variety of materials, and of 
combinations of materials, can be used to implement the 
metal layer(s). 

[0094] The following materials are further eXamples of 
materials that can serve as barrier layers: TiAlN, TiSiN, 
WSiN, TaSiN, TiWN, WN, CrN, and CrAlN. 

[0095] Of course, the speci?c etch chemistries, layer com 
positions, and layer thicknesses given are merely illustrative, 
and do not by any means delimit the scope of the claimed 
inventions. 

[0096] Silicon oXynitride can also optionally be substi 
tuted Where silicon nitride is used in the presently preferred 
embodiment. 

What is claimed is: 
1. An integrated circuit interconnect structure, compris 

ing: 
a patterned metal layer With sideWalls thereon; and 

a layer of conductive material having a composition 
different from said metal layer on at least some of said 
sideWalls of said metal layer; 

Wherein said conductive material has a thickness Which is 
less than tWenty percent of the thickness of said metal 
layer. 

2. The integrated circuit of claim 1, further comprising a 
layer of hardmask material overlying said metal layer; 
Wherein sideWalls of said hardmask material have said 
conductive material thereon. 

3. The integrated circuit of claim 1, Wherein said conduc 
tive material consists essentially of titanium. 

4. The integrated circuit of claim 1, Wherein said conduc 
tive material is titanium nitride. 

5. The integrated circuit of claim 1, Wherein said conduc 
tive material is an intermetallic compound. 

6. The integrated circuit of claim 5, Wherein said inter 
metallic compound is formed on at least part of the surface 
of said metal layer. 

7. The integrated circuit of claim 1, Wherein said metal 
layer predominantly comprises aluminum. 

8. An integrated circuit metalliZation structure, compris 
mg: 

a metal layer Within slots in an interlevel dielectric layer 
having a planar surface; 

Wherein said metal layer has an alloyed composition at the 
surface thereof on the bottom and sideWalls of said 
slots, said alloyed composition being different from the 
average composition of said metal layer. 

9. The integrated circuit of claim 8, Wherein said metal 
layer predominantly comprises aluminum. 

10. The integrated circuit of claim 8, Wherein said alloyed 
composition of said metal layer comprises at least tWenty 
percent atomic of titanium and at least tWenty percent 
atomic of aluminum. 
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11. A method of fabricating an interconnect structure, 
comprising the steps of: 

(a.) depositing, on a patterned metal layer having side 
Walls, a layer of conductive material having a thickness 
Which is less than tWenty percent of the thickness of 
said metal layer; and 

(b.) etching said conductive material to leave said con 
ductive material on at least some of said sideWalls of 
said metal layer; 

Wherein said conductive material getters impurities from 
said sideWalls of said metal layer. 

12. The method of claim 11, Wherein said patterned metal 
layer has a layer of hardmask material With sideWalls on the 
surface thereof; and Wherein said conductive material is on 
at least some of said sideWalls of said hardmask material. 

13. The method of claim 11, further comprising the step 
of, after said step of depositing said conductive material, 
forming an intermetallic compound on at least some of said 
sideWalls, by reacting said conductive material With said 
metal layer; and Wherein said step of etching selectively 
etches said conductive material to remove said conductive 
material, but not said intermetallic; Whereby the electromi 
gration resistance of said structure is increased. 

14. The method of claim 13, Wherein said intermetallic is 
formed on at least part of the surface of said metal layer. 

15. The method of claim 13, Wherein said intermetallic is 
formed by annealing said structure. 

16. The method of claim 11, Wherein said conductive 
material consists essentially of titanium. 

17. The method of claim 11, Wherein said conductive 
material is titanium nitride. 

18. The method of claim 11, Wherein said metal layer 
predominantly comprises aluminum. 

19. A product produced by the method of claim 11. 
20. A method of fabricating a metalliZation structure, 

comprising the steps of: 

(a.) depositing a ?rst conductive layer Within slots in an 
interlevel dielectric layer to coat the sideWalls and 
bottom of said openings; 

(b depositing a metal layer overall and etching said 
metal layer and said ?rst conductive layer to remove 
said metal layer and said ?rst conductive layer from the 
surface of said dielectric layer, but not from Within said 
openings; and 

(c.) reacting said metal layer and said ?rst conductive 
layer to form an intermetallic on the sideWalls and 
bottom of said openings; 

Whereby said metal layer is passivated on said sideWalls. 
21. The method of claim 20, Wherein said conductive 

material consists essentially of titanium. 
22. The method of claim 20, Wherein said metal layer 

predominantly comprises aluminum. 
23. The method of claim 20, Wherein said intermetallic 

comprises at least tWenty percent atomic of titanium and at 
least tWenty percent atomic of aluminum. 

24. A product produced by the method of claim 20. 


