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METHOD FOR FORMING A COPPER 
INTERCONNECT USING A MULTI-PLATEN 

CHEMICAL MECHANICAL POLISHING (CMP) 
PROCESS 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to semicon 
ductor manufacturing, and more particularly to, forming a 
copper/tantalum interconnect over an integrated circuit (IC) 
using a multiple-platen CMP process. 

BACKGROUND OF THE INVENTION 

[0002] In the integrated circuit (IC) industry, lithographi 
cally patterned and etched aluminum interconnects are noW 
being replaced With more advanced inlaid copper intercon 
nects. While copper interconnects offer signi?cant advan 
tages over aluminum interconnects, such as improved elec 
tromigration resistance and reduced resistivity, the use of 
copper interconnects is exposing various unique problems in 
the IC industry. For example, barrier materials Were not 
needed for aluminum interconnects. HoWever, for copper, 
the industry has generally determined that barrier materials 
are required in order to make a high yielding copper inter 
connect that are reliable. Generally, tantalum barrier layers 
have become an optimal choice for barrier materials When 
creating copper interconnects. HoWever, tantalum material 
requires a much different polishing slurry than copper mate 
rial, Whereby neW cross contamination issues noW exist 
betWeen platens of a copper interconnect CMP system. Such 
contamination issues did not exist for aluminum intercon 
nects. 

[0003] In addition, it has been dif?cult to achieve 
improved planarity and reduced defectivity in many copper 
CMP interconnect processes. Also, due to the presence of 
more layers Within a copper interconnect structure as com 
pared to an aluminum interconnect structure, the throughput 
of copper processing needs further improvement. In addi 
tion, copper has proven to be a more environmentally 
sensitive material in an integrated circuit fabrication facility 
Whereby adverse corrosion and defects due to ambient 
exposure and exposure to light has created certain unique 
manufacturing problems Which noW need to be addressed by 
the industry. These unique problems Were not at issue in 
previous aluminum CMP processes and cannot be 
adequately dealt With by adopting preexisting aluminum 
CMP techniques. 

[0004] As an example of the lack of compatibility With 
aluminum CMP and copper CMP, aluminum materials do 
not require polishing via several different chemically incom 
patible slurries Whereby cross contamination betWeen slur 
ries becomes an issue. In addition, corrosive effects on 
aluminum When exposed to an ambient environment or to 
light are non-existent. Further, the aluminum buffing or 
polishing processes used previously in the art to perfect 
surface topographies in aluminum interconnects have been 
shoWn to cause signi?cant leakage current in copper devices 
due to the presence of potassium. Also, the pH shock of 
these preexisting aluminum CMP slurries is non-optimal for 
use in copper processing. In fact, some prior art aluminum 
and copper CMP processes are adjusted to a pH range Which 
results in signi?cant and adverse corrosion of the copper 
interconnect over time. Reduction of copper corrosion is 
clearly desired in the industry. 
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[0005] Therefore, there exists in the industry a need for an 
improved CMP chemical mechanical polishing (CMP) pro 
cess. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 illustrates, in a How chart, a high level 
process How that is used to form a plurality of stacked inlaid 
copper interconnects over an integrated circuit (IC) sub 
strate. 

[0007] FIG. 2 illustrates, in a How chart, a tWo-step 
method of polishing an inlaid structure Within the process of 
FIG. 1. 

[0008] FIG. 3 illustrates, in a How chart, a three-step 
method for polishing a copper inlaid structure Within the 
process of FIG. 1. 

[0009] FIGS. 4-9 illustrate, in cross-sectional diagrams, 
integrated circuit structures represented at various stages of 
processing in accordance With FIGS. 1-3. 

[0010] It Will be appreciated that for simplicity and clarity 
of illustration, elements illustrated in the draWings have not 
necessarily been draWn to scale. For example, the dimen 
sions of some of the elements are exaggerated relative to 
other elements for clarity. Further, Where considered appro 
priate, reference numerals have been repeated among the 
draWings to indicate corresponding or analogous elements. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0011] Generally, FIGS. 1-9 herein teach an improved 
chemical mechanical polishing (CMP) process that may be 
used to form copper interconnects over a semiconductor 
substrate. A“tWo-step” copper (Cu) and tantalum (Ta) CMP 
embodiment and a “three-step” copper tantalum copper 
CMP embodiment is taught herein via FIGS. 2 and 3 
respectively. These tWo interchangeable processes have 
been shoWn to provide better planarity and/or reduced 
defectivity in copper interconnects. In addition, the copper 
polishing slurry and the tantalum barrier polishing slurry, 
When used in prior art systems, Would generally result in 
adverse cross-contamination betWeen CMP platens. The 
process taught herein implements unique rinsing operations 
of both the Wafer and various platens at various stages 
during CMP process to reduce slurry cross-contamination. 

[0012] In addition, the CMP processes taught herein is 
generally designed to reduce intrinsic potassium contami 
nation and copper smearing along surfaces of the intercon 
nect structure Whereby leakage currents are reduced in 
copper IC structures. Furthermore, an improved holding 
tank that utiliZes anti-corrosive ?uids as Well as the imple 
mentation of light-reduced post CMP scrubbing techniques 
ensures that copper corrosion on processed copper intercon 
nects are completely prevented or at least reduced When 
using an embodiment taught herein. In addition, a multiple 
platen is coupled With a computer feed back mechanism in 
one embodiment of the CMP process taught herein Where 
such a feedback mechanism can signi?cantly improve Wafer 
throughput and maintain a high level of throughput during 
CMP processing. Furthermore, the CMP slurries taught 
herein are engineered Within a speci?c range of pH in order 
to reduce or optimiZe pH shock disadvantages, interconnect 
contamination, and/or corrosion of copper interconnects. 
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[0013] Speci?c process details can be better understood 
With speci?c references to FIGS. 1-9 hereinbeloW. 

[0014] FIG. 1 teaches a process 10 that is used to form a 
plurality of copper-based interconnects over an integrated 
circuit (IC) Wafer or like substrate. Process 10 of FIG. 1 
begins by providing a substrate Within or prior to step 11. 
The substrate is any material on Which electrical circuitry 
can be formed or supported. In one form, the substrate is one 
or more of a silicon Wafer, a silicon on insulator (SOI) 

substrate, germanium material, gallium arsenide, other III-V 
compounds, epitaXial materials, silicon carbide, or like 
substrate materials. On top of this substrate material is 
formed various active, passive, and/or mechanical devices 
along With associated conductive interconnects. These IC 
devices formed over the substrate are to be interconnected to 
each other and to external integrated circuit terminals by the 
copper inlaid structures. The copper inlaid structures are 
formed by the process speci?cally illustrated via FIG. 1. 

[0015] In order to enable formation of these conductive IC 
interconnects, step 11 involves the deposition of dielectric 
materials, dielectric or organic etch stop layers, and/or 
antire?ective coatings (ARC) for use in de?ning one or more 
inlaid structures. The inlaid structures formed herein may be 
single inlaid structures, dual inlaid structures, or other inlaid 
structures Which are useful for connecting one electrical or 
mechanical device to another device over a substrate. Gen 
erally, the dielectric materials used to de?ne inlaid structures 
include one or more of tetraethylorthosilicate (TEOS) glass, 
?uorinated TEOS, borophosphosilicate glass (BPSG), other 
doped oXides, spin on glasses (SOGs), dielectric organics, 
loW k dielectrics, air regions, silicon dioXide, silicon nitride, 
silicon oXyntride, silicon-rich silicon nitride, refractory 
metal oXides, and/or like layers of material. 

[0016] A typical structure resulting from the step 11 of 
FIG. 1 is illustrated in FIG. 4. FIG. 4 shoWs the IC substrate 
as a silicon substrate 40. Within the substrate 40 of FIG. 1 
is shoWn a single active electrical device referred to as MOS 
transistor 49. The MOS transistor 49 has source and drain 
regions 44 Which contain lightly doped drain regions (LDD 
regions) adjacent highly doped bulk current electrodes. Halo 
implants, threshold adjust implants, punchthrough implants, 
and like processing may also be used for the transistor 49. 
Achannel region (un-numbered in FIG. 4) lies beloW a gate 
dielectric layer 41 so that the channel region is located 
laterally betWeen the source and drain regions 44. A con 
ductive gate electrode 42 above the gate dielectric 41 
controls a conductivity of the channel region and therefore 
sWitches the MOS transistor 49 betWeen the on and off state 
depending upon various voltage biases. A dielectric side 
Wall spacer 43 is formed laterally adjacent a side Wall of the 
gate electrode 42 to isolate the gate electrode, form self 
aligned contacts to regions 44, and/or to alloW self-aligned 
formation of the LDD regions Within electrodes 44. A ?rst 
dielectric layer 45 is used to encapsulate the transistor 49 
and contains various openings Which connects to the gate 
electrode 42 and the current electrodes 44 (connections to 
layer 44 are not speci?cally shoWn in FIG. 4 since they 
occur out of the cross-section of FIG. 4). The current 
electrodes 44 and the gate electrode 42 are connected by 
tungsten plug regions 51 that ?ll the openings in layer 45 as 
shoWn in FIG. 4. The tungsten plug 51 and/or the dielectric 
layer 45 are formed by chemical vapor deposition (CVD) of 
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material folloWed by chemical mechanical polishing (CMP) 
the result in the planar local interconnects required by the 
IC. 

[0017] The speci?cs of step 11 of FIG. 1, Which discusses 
the deposition of dielectric materials, etch stop layers, and/or 
ARC layers for the inlaid structure, is then speci?cally 
illustrated by layers 46-48 of FIG. 4. FIG. 4 illustrates an 
etch stop layer 46 Which also functions as an antire?ective 
coating (ARC) during lithographic operations. Etch stop 
layers and ARC layers may be formed as separate layers or 
may be formed by the same layer. Generally, the etch stop 
layer 46 is formed as a silicon nitride layer, a silicon 
oXynitride layer, a silicon rich silicon nitride layer, compos 
ites thereof, and/or a like etch stop material. A thicker layer 
47 is then formed over a top of the etch stop layer 46. 
Preferably, the layer 47 is a ?uorinated tetraethylorthosili 
cate layer (FTOS), a TEOS layer, borophosphosilicate glass 
(BPSG), phosphosilicate glass (PSG), a loW K dielectric 
material, a spin on glass (SOG), a composite of any of these 
materials, or a like dielectric material. Aphotoresist layer 48 
is then spin coated and patterned over a surface of the layer 
47 as shoWn in FIG. 4. In summary of FIG. 4, FIG. 4 
illustrates the formation of various layers references in step 
11 of FIG. 1 Where these layers are subsequently used to 
de?ne an inlaid interconnect structure. 

[0018] After performance of the step 11 in FIG. 1, a step 
12 is performed. In step 12, an etch process is used after the 
formation of a masking layer 48 Where layer 48 is generally 
a lithographically patterned photoresist layer. The etch pro 
cess, performed in the presence of the masking layer 48, 
forms the inlaid structure as shoWn in FIG. 5. As previously 
discussed, FIG. 5 illustrates a single inlaid structure, hoW 
ever, it is important to note that a dual inlaid structure or any 
other inlaid embodiment may be manufactured using the 
process of FIG. 1. In summary of FIG. 5, FIG. 5 illustrates 
that portions of layers 47 and 46 that are exposed by the 
photoresist 48 are etched by a plasma or reactive ion etch 
(RIE) to form the inlaid formation 50 as shoWn in FIG. 5. 

[0019] After etching of the inlaid structure in step 12 in 
FIG. 1, a barrier material is deposited in a step 13 of FIG. 
1. Generally, the barrier material is any material that pre 
vents subsequently formed copper material from contami 
nating adjacent dielectric layers or underlying active devices 
or vice versa. Barrier layers, as used herein, may be an 
additional layer deposited by any manner over the surface of 
the inlaid structure, may be an eXposed surface portion of the 
inlaid structure that is treated by diffusion, doping, thermal 
processing, or implantation, to be a protective barrier region, 
or may be any other region that functions to protect the 
copper from the surrounding dielectric or vice versa. Depos 
ited barrier layers that are generally used in the industry are 
tantalum nitride, titanium nitride, titanium/tungsten, tung 
sten, tantalum, composites thereof, or the like. The inte 
grated circuit (IC) industry is currently using tantalum 
material as a preferred barrier layer for copper interconnects 
Where the barrier is a feW tens of angstroms to several 
hundred angstroms in thickness. Therefore, step 13 of FIG. 
1 is used to form a tantalum barrier layer or like barrier 
region over the topography of the inlaid structure as illus 
trated by layer 61 in FIG. 6. 

[0020] After formation of the barrier layer via step 13 of 
FIG. 1, a step 14 of FIG. 1 is performed. In step 14 of FIG. 
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1, a bulk copper ?lm is deposited or formed over a top of the 
barrier layer. The formation of copper Within the intercon 
nect structure is generally illustrated in FIG. 6. FIG. 6 
illustrates one embodiment Where the formation of a CVD 
seed layer 62 is ?rst performed. Athicker copper layer 63 is 
then electroplated or electrolyses plated over a top of the 
copper seed layer 62. In another embodiment, the layers 62 
and 63 of FIG. 6 may be replaced by a single thick CVD 
copper layer. Furthermore, the layers 62 and 63 may be 
replaced by any other copper layer formed by another 
method or a copper composite material (e.g., copper/sili 
con). 
[0021] After formation of the bulk copper material 62 and 
63 in FIG. 6, a step 15 of FIG. 1 is used to polish the layers 
61-63 in FIG. 6. Generally, the polishing process repre 
sented by step 15 of FIG. 1 results in a structure similar to 
that illustrated in FIG. 7. In FIG. 7, top portions of all three 
of the layers 61-63 have been polished to some eXtent. 
Speci?cally, the barrier layer 61 has been polished to form 
a polished barrier layer 71 and the copper layers 62 and 63 
have been polished to form a copper interconnect region 72 
and 73. Generally, the CMP process illustrated structurally 
in FIG. 7 and illustrated via a How chart step 15 in FIG. 1 
may be performed by a “tWo-step” process illustrated in 
more detail in FIG. 2 or a “three-step” CMP process 
illustrated and discussed in more detail With respect to FIG. 
3. Discussion of the speci?c tWo-step process (FIG. 2) and 
discussion of the three-step process (FIG. 3) Within step 15 
of FIG. 1 is reserved for later paragraphs. 

[0022] After completion of all polishing operations of the 
interconnect structure as indicated by step 15 of FIG. 1 and 
illustrated in FIG. 7, FIG. 1 indicates that steps 11-15 are 
repeated via a step 16 if step 16 determines that more 
interconnect layers are to be formed Within the integrated 
circuit. Current integrated circuit (IC) devices are being 
manufactured that contain seven or eight layers of intercon 
necting metallurgy over active devices. Therefore, the steps 
of FIG. 1 may be used to form a single interconnect layer 
in isolation or may be used to form eight or more stacked 
copper interconnect layers as are required by a speci?c 
integrated circuit design. 

[0023] To illustrate the stacking of interconnects through 
use of the process of FIG. 1, FIG. 8 illustrates a semicon 
ductor device that contains at least tWo inlaid layers formed 
on top of each other Where each inlaid layer is formed via the 
process illustrated by FIG. 1. Speci?cally, FIG. 8 illustrates 
a single inlaid ?rst interconnect structure 75 previously 
discussed via FIGS. 4-7 and a dual inlaid second intercon 
nect structure 77 that overlies the structure 75. In FIG. 8, 
another barrier layer 87 is formed over the ?rst interconnect 
structure 75. The layer 87 is generally analogous to the 
barrier layer 46. Over the layer 87 is formed a thicker 
dielectric layer 82 Which is analogous to the layer 47. A 
second etch stop layer and anti-re?ective layer 83 is formed 
over the layer 82 as illustrated in FIG. 8. The layer 83 is 
analogous to the layer 46. Over the layer 83 is formed a 
thicker dielectric layer 84 Which is analogous to the previ 
ously discussed dielectric layers 47 and 82. After formation 
of the layers 82, 83, 84, and 87, one or more lithographic and 
etch processes are used to form an interconnect trench 
structure through the layer 84 and contact via openings 
through the layer 82 that together make a dual inlaid 
interconnect structure 77. 
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[0024] After removal of selective portions of the layers 82, 
83, 84, and 87, a barrier layer 85 is deposited Within the dual 
inlaid structure 77. As previously discussed (see FIG. 6), a 
copper bulk layer 81 and 86 is then formed over a top of the 
barrier layer 85. The layer 86 of FIG. 8 is analogous to the 
layer 62 of FIG. 6 and the layer 81 of FIG. 8 is analogous 
to the layer 73 of FIG. 6. After formation of the layers 85, 
86, and 81 in FIG. 8, a chemical mechanical polishing 
(CMP) process, as illustrated in step 15 of FIG. 1, is used 
to form a dual inlaid copper interconnect 77 as shoWn in 
FIG. 9. 

[0025] Once the step 16 of FIG. 1 determines that no more 
interconnect layers are required Within the IC, the passivi 
ation processing of FIG. 9 is performed. FIG. 9 illustrates 
that the top interconnect layer 77 is passivated With a barrier 
layer 91. In a preferred form, the barrier layer 91 is a plasma 
enhanced nitride (PEN) layer. Over the barrier layer 91 is 
formed a passivation layer 92 Which is preferably a silicon 
nitride layer or a silicon oXynitride layer. A polyimid layer 
93 is a ?nal passivation layer that is formed over the layer 
92. The device of FIG. 9 is then packaged into an integrated 
circuit package or connected to a printed circuit board in 
order to form a larger electrical system. 

[0026] Returning to step 15 of FIG. 1, the polishing 
process illustrated in step 15 in FIG. 1 is performed by one 
of either the tWo-step CMP process illustrated in FIG. 2 or 
the three-step CMP process illustrated in FIG. 3 (or some 
hybrid thereof). 
[0027] FIG. 2 illustrates What is referred to as a “tWo 
step” copper interconnect polishing process that begins With 
a copper polish operation (the “?rst step”) and ends With a 
tantalum polish operation (the “second step”, thus the term 
“tWo step” polish). In one form, the process of FIG. 2 is used 
to perform the polishing discussed previously via step 15 of 
FIG. 1. 

[0028] FIG. 2 begins by performing a higher speed bulk 
copper polish on a ?rst platen Within a CMP system. 
Generally, the polishing taught herein Was experimentally 
performed on an Applied Mirra CMP system Which is 
commercially available in the market at this time. A ?rst 
platen on this polishing system Was dedicated for use as a 
bulk copper polish platen as illustrated in step 17 of FIG. 2. 
In order to enable bulk copper removal, this ?rst platen Was 
provided With a ?rst slurry. The ?rst slurry generally com 
prised an alumina abrasive, an oXidiZer, and a corrosion 
inhibitor. Speci?cally, the alumina abrasive used in experi 
mentation Was a W400 alumina abrasive, the oXidiZer that 
Was utiliZed in the ?rst slurry Was hydrogen peroXide 
(H202), and the corrosion inhibitor Was 1, 2, 4 triaZole. In 
addition, ammonia citrate (NH4 citrate) is added to the ?rst 
slurry as an additional compleXing agent. While these spe 
ci?c compounds Were used, any other slurry composition 
may be used as long as that CMP slurry enables a fast copper 
removal rate. 

[0029] In step 17 of FIG. 2, a polishing pressure of 
roughly 2-6 pounds per inch (psi) is applied betWeen the 
Wafer and the platen. In a preferred form, a polishing 
pressure of greater than 4 psi is used in step 17 of FIG. 2 to 
result in the faster copper removal rate. A platen rotational 
speed of 30 to 150 rotations per minute (RPM) is used in the 
polishing of step 17. In addition, a slurry ?oW onto the platen 
of roughly 50 to 500 milliliters per minute (m/min) is 
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utilized. The polishing process 17 of FIG. 2 is generally a 
timed polishing process Which does not need to be optically 
endpointed or endpointed in any manner. However, other 
embodiments of step 17 may utiliZe some manner of end 
point detection to terminate the process step 17 of FIG. 2. 
When a timed polish is used, polishing times of roughly 30 
seconds to 2 minutes are used for conventional thicknesses 
of the layers 86 and 81 shoWn in FIG. 8. Atypical polishing 
pad that may be used for performing the polish 17 of FIG. 
2 is an IC1000 or C1010 CMP pad manufactured by Rodel. 

[0030] The polish process step 17 of FIG. 2 is designed to 
remove a signi?cant top portion of the copper material 86 
and 81 from the surface of the structure illustrated in FIG. 
8 at a high rate of removal. Generally, the step 17 of FIG. 
2 is designed to result in a copper removal rate of at least 
1000 angstroms per minute With removal rates of 3,000 
angstroms/min to 10,000 angstroms per minute being most 
likely. Step 17 of FIG. 2 is designed to remove a substantial 
portion of the layer 81 Whereby less than roughly a 2000 
angstrom thickness of copper remains over a top of the 
uppermost portion of the barrier layer 85 in FIG. 8. 

[0031] After bulk polishing via a step 17 of FIG. 2 is 
complete, the Wafer is removed from the ?rst platen in a step 
18. At this point, an optional deioniZed (DI) Water rinse or 
like Wet clean is performed on the Wafer. This Wet cleaning 
process is performed at a station located betWeen the ?rst 
platen and the second platen in one embodiment. When 
cleaning a Wafer, it has been found that the Wafer cleaning 
stations located betWeen tWo platens may scatter contami 
nation onto the adjacent platens. In the cases Where such 
slurry cross-contamination is ill-advised, an optional platen 
rinse may be performed in step 18 in addition to the rinsing 
of the Wafer. Therefore, one or more of the ?rst and second 
platens discussed in FIG. 2 may be simultaneously rinsed 
along With the Wafer in order to reduce cross contamination 
betWeen the ?rst and second platen as is necessary to 
maintain process integrity. In some embodiments, the ?rst 
and second platens may be using compatible slurries 
Whereby no rinsing at all is needed betWeen the ?rst and 
second platen (thus this step is optional). 

[0032] After the polishing process of step 17 and the 
optional rinse step 18, a sloWer interfacial copper polish 
process is begun on the second platen Within the CMP tool. 
In step 19, the Wafer is placed onto the second platen Where 
the second platen is eXposed to a slurry substantially similar 
in concentration and content to that used in step 17. In 
another embodiment, the slurry used on the ?rst and second 
platen may be completely different from each other as long 
as both these slurries are copper removal slurries. For 
eXample, the slurry used in conjunction With the ?rst platen 
is likely not concerned With selectivity to the barrier layer. 
HoWever, it is more likely that the slurry applied to the 
second platen Will be engineered for a proper selectivity to 
the barrier material. In another form, the slurry used in step 
19 is identical to the slurry used in step 17 and is dispensed 
from the same reservoir. 

[0033] In order to result in a sloWer polishing operation in 
step 19 When compared to step 17, a polishing doWn force 
used in step 19 is generally less than the doWn force used in 
step 17 and ranges any Where from 0.5 to 4 pounds per 
square inch (psi). Generally, the process of step 19 may be 
altered in any manner that results in a sloWer polishing 

Oct. 4, 2001 

process than that used in step 17. For eXample, the platen 
rotational speed may be altered betWeen steps 17 and 19 
and/or a chemical composition of the slurry may be changed 
to result in more chemical copper removal in step 17 When 
compared to step 19. Generally, the step 19 is used to 
remove a last remaining feW hundred to feW thousand 
angstroms of copper that remains over an uppermost portion 
of the barrier layer 85 Within interconnect structure 77 of 
FIG. 8. In one form, the polishing process of step 19 in FIG. 
2 is endpointed. The endpoint operation Which is currently 
utiliZed is an optical endpoint process Which impinges an 
energy source onto the Wafer through the polishing pad in 
order to measure a re?ectivity of the Wafer. As the copper is 
removed from the Wafer over time to eXpose an underlying 
portion of the barrier layer 85, the re?ectivity of this energy 
source from the surface of the Wafer Will measurably 
change. Upon the detection of this change in surface re?ec 
tivity, the polishing process can be terminated Whereby 
optical endpoint is achieved. The polishing process of step 
19 exposes a top portion of the barrier layer. 

[0034] After performance of the polishing step 19, an 
optional rinse step 20 is utiliZed. Generally, the CMP slurries 
used to polish copper via step 17 and 19 is radically different 
and chemically incompatible With the chemical composition 
of the slurry used to subsequently polish barrier materials. In 
these cases, it is advantageous to ensure that contamination 
from one copper polishing platen is not deposited on the 
other barrier polishing platen. To avoid this cross contami 
nation, the Wafer, upon removal from the second platen may 
be rinsed With deioniZed (DI) Water or a like Wet chemistry 
When in transfer betWeen the second platen and the third 
platen. In addition to rinsing the Wafer, one or more various 
adjacent platens (especially the second platen and/or the 
third platen), may also be rinsed along With the Wafer. This 
rinsing of one or more of the Wafer, the second platen, and/or 
the third platen, has been shoWn to signi?cantly reduce cross 
contamination betWeen platens Whereby copper interconnect 
planarity and defectivity is improved While simultaneously 
increasing the throughput and reducing the doWntime of the 
CMP tool. 

[0035] The tWo-step copper polishing process of steps 17 
and 19 across three or more different platens Was performed 
for CMP Wafer throughput reasons. If a large portion of the 
copper material can be removed by a CMP process having 
a high rate of removal via step 17, then another platen may 
be used by step 19 to more carefully perform the more 
sensitive removal of the interfacial copper at the barrier 
copper interface. Therefore, While the processes taught 
herein may polish the entire copper material using a single 
platen and a single polish step in one embodiment, using the 
tWo platens for copper polishing in FIG. 2 has advantages. 
In order to maXimiZe the throughput of the system, it is 
important to keep the polishing time of the step 17 approxi 
mately equal to the polishing time of the step 19. Speci? 
cally, it is an improvement to keep the polishing process 
time of step 17 and the polishing process time of step 19 
Within roughly 20% variation of one another. 

[0036] In another form, a robotic arm that loads Wafers 
onto the ?rst platen of the CMP machine has a fastest load 
time period (e.g., it may take 30 seconds for a robotic arm 
to manipulate a Wafer from a Wafer carrier to the ?rst platen). 
In these cases Where throughput is mechanically limited, it 
is adequate for maXimal throughput to simply ensure that 
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both of the polish times for the steps 17 and 19 remain below 
this threshold period. As an example, if a robotic arm can 
load a Wafer onto the ?rst platen every 30 seconds, it Would 
be an improvement for throughput to ensure that both the 
polish times occurring in steps 17 and 19 are beloW 30 
seconds to avoid stoppage of Wafer progress through the 
system. Furthermore, if the polishing processes take longer 
than the fastest load time by necessity, it is likely that 
throughput Will not be optimal if the polish process of step 
17 takes tWo minutes While the polish process of step 19 
takes ?fteen seconds. In this lopsided case, it Would be 
advantageous for throughput reasons to reduce the amount 
of polishing occurring at step 17 and move more burden of 
polishing to the step 19. In the above example, it Would be 
better to polish With step 17 for 45 seconds and polish With 
step 19 for 45 seconds as opposed to the 2 minute/15 second 
lopsided polish. The equilibration or monitoring of polishing 
times betWeen step 17 and step 19 is important in order to 
maximiZe throughput for different lots of Wafers and process 
variations. Such balancing or monitoring of cross-platen 
polish times prevents or reduces bottlenecks associated With 
any one platen on the polishing tool. 

[0037] The balancing of the polishing times betWeen steps 
17 and 19 (or the detection of one of these times extending 
beyond the mechanical fastest load time) is performed by a 
step 21 of FIG. 2. In step 21 of FIG. 2, a computer Which 
is coupled to the CMP tool monitors a polishing time of step 
17 and also monitors the optical endpoint polishing time of 
step 19. Step 21 Will then compare, via the computer, the 
time of polishing from step 17 and the time of polishing in 
step 19 to each other and/or compare both these polishing 
times to the mechanical threshold time determined by the 
speed of Wafer loading in the system. If the computer 
determines that appropriate tradeoffs can be made betWeen 
the polishing time of step 17 and the polishing time of step 
19 to improve throughput, then the computer Will either in 
situ change the parameters of one or more of the polishing 
step 17 and 19 to result in such a change or instruct an 
operator or CMP engineer to make such adjustment in a 
manual manner on a Wafer-by-Wafer or lot-by-lot manner. 

Changes in polish times may be accomplished by changing 
endpoint criterion, changing the amount of time the Wafer is 
exposed to the platen, or changing one or more process 
parameters such as platen RPM, slurry ?oW, doWn pressure, 
slurry composition, and/or like process parameters one or 
more platens. 

[0038] After adjustment of the polishing times in steps 17 
and 19 via the step 21 (if any such adjustment is necessary), 
a barrier polishing process is performed in a step 22 of FIG. 
2. In step 22, the Wafer is placed on a third platen and is 
polished using a barrier polishing slurry. Generally, the 
barrier polishing slurry contains a silica abrasive, a corrosion 
inhibitor, and some sort of pH adjuster. In one form, the 
silica abrasive can be the commercially available abrasive 
referred to as SCE and provided by Cabot. In one form, the 
corrosion inhibitor may be 1, 2, 4 triaZole, While the pH 
adjuster may be ammonium hydroxide (NH4OH). It has 
been found pH shock, contamination, and corrosion can be 
reduced When forming the copper interconnects by changing 
the pH of the barrier slurry to a non-neutral pH betWeen 2 
and 11. Preferably, a pH range from 8 to 9, Which is ?xed 
primarily by the ammonia hydroxide, has been found to be 
sufficient to prevent corrosion When used in conjunction 
With greater than 2 percent of 1, 2, 4 triaZole. Generally, it 
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Was found that pH levels betWeen roughly 6 and 8 (near 
neutral) When using no triaZole or triaZole less then 2 percent 
triaZole by volume resulted in signi?cant corrosion of cop 
per interconnect structures over time. Therefore, a careful 
adjustment of the pH outside of values near 7 and/or the use 
of greater volumes of corrosion inhibitors has greatly 
improved the reliability and yield of copper interconnect 
structures beyond that possible in the art. 

[0039] A typical range used for the polishing doWn pres 
sure for the barrier polishing of step 22 is betWeen 0.5 and 
6 pounds per square inch (psi). It has been found that 
roughly 3 psi of polish doWn pressure produces acceptable 
interconnect results. A typical platen speed used for the 
barrier polish in step 22 of FIG. 2 is any speed betWeen 
roughly 30 and 150 rotations per minute (RPM). A typical 
slurry ?oW that is used for the barrier polish in step 22 is 
anyWhere from 50 to 500 milliliters per minute (ml/min). 
Generally, the barrier polish 22 is a timed polish that is 
statically set betWeen roughly 30 seconds and 2 minutes. Of 
course, the polish time period depends on a thickness that is 
used for the barrier layer being polished. In another form, 
some form of endpoint or optical endpoint may be used to 
terminate the barrier polishing process in FIG. 2. A typical 
polishing pad that has been used to perform barrier polishing 
With good results is an embossed politex pad provided by 
Rodel. The barrier-polishing process taught herein has been 
shoWn to reduce leakage betWeen interconnect structures. It 
is believed that the polishing process taught herein has 
reduced potassium contamination along a surface of the 
interconnect surface after barrier polishing is complete. This 
reduction in potassium contamination is believed to reduce 
leakage current betWeen interconnect structures Whereby the 
yield of integrated circuits is improved and long term IC 
reliability is enhanced. 

[0040] After the barrier polish process of step 22 in FIG. 
2, an optional Wafer rinse and platen rinse is performed 
during Wafer unload operations. This rinsing operation of 
step 23 is performed since many CMP tools Will move a 
Wafer over other platens during the step of unloading the 
Wafer from the CMP system. To avoid cross contamination 
betWeen platens, all platens over Which the Wafer robotic 
arm Will travel and the Wafer itself are optionally exposed to 
a rinse operation via step 23. 

[0041] After the optional rinse process represented by step 
23, the Wafers are placed into an unload station (holding 
tank) that exposed the Wafer to a holding ?uid. The holding 
?uid contains corrosion inhibitor additives. In the prior art, 
the holding ?uid does not contain corrosion inhibitor addi 
tives. It has been found that if the Wafers remain in the 
unload station for extended periods of time, corrosion and 
contamination of the copper layer can be extensive and IC 
yield is adversely reduced. Therefore, in the prior art, it is 
important to quickly process Wafers through the unload 
station after barrier polish is complete. It has been found that 
inadvertent maintenance delays, bottlenecks in fabrication 
facility processing, equipment doWn time, human error, and 
other uncontrollable and/or unfortunate situations in fabri 
cation processing have resulted in many copper interconnect 
Wafers sitting too long on the unload station, Whereby yield 
is reduced and the cost of implementing a copper process is 
inversely increased. 

[0042] In order to smooth these bottlenecks, improve 
yield, reduce cost, and improve throughput of a Wafer 
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fabrication facility, a method Was needed to provide longer 
shelf life for copper materials betWeen barrier polishing 
operations and Wafer scrub procedures (or other critical 
processing steps). The extension of the queue time While 
reducing corrosion and contamination is the function of the 
step 24 illustrated in FIG. 2. By placing the Wafers into a 
?uid holding tank that contains corrosion inhibitors such as 
1, 2, 4 triaZole, Wafers can be maintained for much longer 
periods of time betWeen the barrier polish step 22 and the 
Wafer scrub step 25. Therefore, the Wafer holding tank of 
step 24 has reduced the likelihood of corrosion and 
improved the feasibility of copper processing and main 
stream integrated circuit manufacturing. 

[0043] After storage in the holding tank via step 24, a step 
25 of FIG. 2 is utiliZed. In the scrubbing step 25, a scrubbing 
apparatus is used that has tWo brush stations. The Wafer is 
?rst loaded into a ?rst brush station and mechanically 
brushed and Wet etched for roughly 15 to 50 seconds. After 
a ?rst brush station is complete, a second mechanical brush 
station is used to scrub the Wafer via Wet chemicals and 
mechanical agitation for yet another time period of roughly 
15 to 50 seconds. It is important to note that any number of 
mechanical stations from one to many may be used to 
perform the scrubbing operations taught herein. In addition, 
the mechanical/brush scrubbing operations taught herein 
may be replaced With ultrasonic or other methods of Wafer 
scrubbing/cleaning. 

[0044] After performing various ultrasonic and/or 
mechanical brush scrub operations, a third chamber of the 
scrubbing tool or a separate machine is used to dry one or 
more scrubbed Wafers for subsequent processing. Typically, 
Within drying processes used for aluminum interconnect 
processing and all knoWn processes currently used for 
copper interconnects, a light source has been used Within the 
spin rinse chamber to reduce drying times and increase 
Wafer throughput. It Was found that the provision of a high 
poWered light Within the spin rinse chamber dried Wafers 
much faster than Without the light Whereby the light has 
generally become a standard in the art. HoWever, With the 
use of copper interconnects, it has been found that the 
presence of substantial amounts of light Within the spin rinse 
and drying chamber of the scrub equipment is disadvanta 
geous. Speci?cally, it has been found and is believed that the 
light Within this chamber induces a photovoltaic effect that 
results in creation of corrosion across the copper intercon 
nects. For this reason, it has been found that a darker spin 
rinse process that is substantially void of light is better for 
the neWer copper interconnects. While the substantial reduc 
tion and/or complete removal of the light from the drying 
chamber of the scrubbing apparatus has slightly eXtended 
drying times and impacted throughput contrary to the desires 
of the prior art, it Was found that the advantages of reducing 
corrosion outWeighed this slight lengthening of the drying 
time. In addition, the adverse impact to throughput by 
removal or lack of use of the light has been reduced or 
eliminated by funneling hot air onto the surface of the Wafer 
during the spin rinse cycle. Generally, it Was found that any 
energy source that does not invoke or does not create a 

photoelectric effect on the copper interconnects can be used 
to speed the drying process through the scrubbing step 25 of 
FIG. 2 Whereby throughput can be maintained While cor 
rosion is signi?cantly reduced. 

Oct. 4, 2001 

[0045] After the scrubbing of the Wafer via step 25, 
processing of the single inlaid or dual inlaid structure is 
complete. It has been found that the process, discussed With 
respect to FIG. 2, results in improved planarity and reduced 
dishing Within copper interconnects. Because dishing and 
erosion are reduced, many contact vias can be placed 
directly on top of one another as illustrated in FIG. 9. In 
general, it has been found that as many as seven via 
connections can be placed on top of one another Whereby the 
dishing and erosion that occurs in prior art CMP processes 
Would render such a structure impossible to form. Therefore, 
there are some additional structural integrated circuit ben 
e?ts to using the chemical mechanical polishing process 
taught herein that may have the advantage of reducing 
overall IC dimensions via implementation of more ef?cient 
routing of vias and interconnects. 

[0046] FIG. 3 illustrates a “three step” polishing process 
that may be used for the step 15 of FIG. 1 in lieu of the “tWo 
step” process of FIG. 2. FIG. 3 is referred to as a “three 
step” process since a copper polish is folloWed by a tantalum 
process Which is folloWed by another copper polish. 

[0047] In FIG. 3, the steps 26-30 are substantially similar 
to that discussed previously via steps 17-21 of FIG. 2. 
Therefore, these steps are not addressed in detail again for 
FIG. 3. HoWever, FIG. 3 differs from FIG. 2 via the step 31 
of FIG. 3. In step 31, the Wafer is eXposed to a dielectric buff 
that removes eXposed portions of the barrier layer and 
portions of the oXide that underlie the barrier layer. In one 
form, the dielectric buff step 31 uses a commercial dielectric 
CMP slurry such as SC112 or S512 available from Cabot. A 
typical range used for the polishing doWn pressure Within 
step 31 is betWeen 0.5 and 6 pounds per square inch (psi) 
With a pressure of about 3 being typical. A typical platen 
speed used for the barrier polish in step 31 of FIG. 3 is any 
speed betWeen roughly 30 and 150 rotations per minute 
(RPM). A typical slurry ?oW that is used for the step 31 is 
anyWhere from 50 to 500 milliliters per minute (ml/min). 
Generally, the barrier polish 31 is a timed polish that is 
statically set betWeen roughly 30 seconds and 2 minutes 
With one minute being typical. Of course, the polish time 
period depends on a thickness that is used for the barrier 
layer being polished and the amount of underlying oXide/ 
dielectric that is targeted for removal. In another form, some 
form of endpoint or optical endpoint may be used to termi 
nate the buff step 31 in FIG. 3. A typical polishing pad that 
has been used to perform this buf?ng process With good 
results is an embossed polytech pad provided by Rodel. 

[0048] After dielectric buf?ng, steps 32-34 are analogous 
to steps 23-25 of FIG. 2. Therefore, these steps are not 
discussed further With respect to FIG. 3. HoWever, the 
dielectric buf?ng step 31 is generally done With a silica 
slurry that contains potassium and does not compleX copper. 
It is believed that oXide potassium contamination from this 
slurry adversely increases leakage currents in the ?nal IC 
device. In order to reduce this leakage effect due to the 
presence of surface potassium, a touch up copper polish is 
performed by a step 35 in FIG. 3. In step 35, any alumina 
CMP slurry such as the eXact slurry taught in step 17 of FIG. 
2 for the bulk copper removal is used for the step 35 of FIG. 
3. One difference betWeen step 17 and step 35 is that the 
polishing pressure of step 35 is very loW (e.g., 0.2 to 0.8 psi 
With 0.4 to 0.5 being most typical). In addition, the polishing 
of step 35 is very brief When compared to step 17 (e.g., step 
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35 polishes for a time period of less than twenty seconds 
With ten seconds being typical). When incorporating the step 
25, leakage current Was improved in the ?nal IC device. 

[0049] After the touch up polish of step 35, the steps 36-38 
are performed. Steps 36-38 are analogous to the steps 32-34 
of FIG. 3 or the steps 23-25 of FIG. 2. 

[0050] Although the invention has been described and 
illustrated With reference to speci?c embodiments, it is not 
intended that the invention be limited to those illustrative 
embodiments. Those skilled in the art Will recogniZe that 
modi?cations and variations may be made Without departing 
from the spirit and scope of the invention. Therefore, it is 
intended that this invention encompass all of the variations 
and modi?cations as fall Within the scope of the appended 
claims. 

What is claimed is: 
1. A method for forming an interconnect comprising: 

forming a dielectric layer over a semiconductor device 

substrate; 
forming an opening in the dielectric layer; 

forming a barrier layer over the dielectric layer and Within 
the opening; 

forming a bulk metallic layer over the barrier layer; 

polishing the bulk metallic layer using a ?rst polish 
process; 

polishing the barrier layer using a second polish process 
Wherein the second polish process includes a slurry 
containing a pH adjusted silica abrasive, and a corro 
sion inhibitor. 

2. The method of claim 1 Wherein the pH adjusted silica 
abrasive has a pH level substantially Within a range of 8 to 
11. 

3. The method of claim 1 Wherein the pH adjusted silica 
abrasive has a pH level substantially Within a range of 2 to 
6. 

4. The method of claim 1 Wherein the pH adjusted silica 
abrasive has a pH level substantially Within a range of 8.0 to 
9.0. 

5. The method of claim 1 Wherein the pH adjusted silica 
abrasive has a pH that is adjusted by the presence of 
ammonium hydroxide Within the slurry. 

6. The method of claim 1 Wherein the barrier layer 
comprises predominantly tantalum. 

7. The method of claim 1 Wherein the bulk metallic layer 
comprises predominantly copper. 

8. The method of claim 7 Wherein the bulk metallic layer 
comprising predominantly copper includes a loWer seed 
layer comprised of CVD copper and an upper bulk region 
comprised of electroplated copper. 

9. The method of claim 1, Wherein the step of polishing 
the bulk metallic layer comprises the steps of: 

polishing a top portion of the bulk metallic layer using a 
?rst platen that polishes at a ?rst removal rate. 

polishing a bottom portion of the bulk metallic layer that 
underlies the top portion of the bulk metallic layer 
using a second platen that polishes at a second removal 
rate that is less than the ?rst removal rate. 

10. The method of claim 9, further comprising rinsing the 
semiconductor device substrate after polishing the top por 
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tion of the bulk metallic layer and before polishing the 
bottom portion of the bulk metallic layer. 

11. The method of claim 9, Wherein rinsing the semicon 
ductor device substrate is performed after polishing the 
bottom portion of the bulk metallic layer. 

12. The method of claim 9 Wherein: 

polishing the top portion of the bulk metallic layer 
includes using a ?rst polishing doWn force of 2-6 psi; 
and 

polishing the bottom portion of the bulk metallic layer 
includes using a second polishing doWn force of 0.5-4 
psi, Wherein the second polishing doWn force is less 
than the ?rst polishing doWn force. 

13. The method of claim 9, Wherein polishing the top 
portion of the bulk metallic layer is a timed polish process 
and polishing the bottom portion of the bulk metallic layer 
is optically endpointed. 

14. The method of claim 9, Wherein the ?rst platen uses 
a slurry that contains an abrasive, an oxidiZer, and a corro 
sion inhibitor. 

15. The method of claim 14, Wherein the ?rst platen uses 
a slurry that contains an alumina abrasive as the abrasive, 
hydrogen peroxide as the oxidiZer, and 1, 2, 4 triaZole as the 
corrosion inhibitor. 

16. The method of claim 9, Wherein the ?rst and second 
removal rates are compared to each other and the ?rst and 
second removal rates are occasionally adjusted by process 
changes in response thereto. 

17. The method of claim 1, wherein polishing the bulk 
metallic layer comprises: 

polishing a top portion of the bulk metallic layer on a ?rst 
platen; 

polishing a bottom portion of the bulk metallic layer on a 
second platen; and 

polishing the barrier layer on a third platen. 
18. The method of claim 17, further comprising rinsing 

the semiconductor device substrate after polishing the bot 
tom portion of the bulk metallic layer and before polishing 
the barrier layer. 

19. The method of claim 18, further comprising rinsing 
the second and third platen. 

20. The method of claim 1, Wherein the slurry comprises 
at least approximately 2% 1, 2, 4 triaZole by volume as the 
corrosion inhibitor. 

21. The method of claim 1 Wherein the slurry comprises 
ammonium hydroxide. 

22. The method of claim 1 further comprising placing 
semiconductor device substrate into a holding tank, Wherein 
the holding tank contains a metal corrosion inhibitor. 

23. The method of claim 1 further comprising: 

placing the semiconductor device substrate into a scubber 
after polishing the barrier layer; 

cleaning the semiconductor device substrate Within the 
scrubber; and 

drying the semiconductor device substrate after cleaning 
the semiconductor device substrate, Wherein drying is 
performed in an environment that is substantially void 
of visible light. 
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24. A method for forming an interconnect comprising: 

forming a copper containing interconnect over a semi 
conductor device substrate, Wherein forming the cop 
per-containing interconnect includes removing portions 
of a copper containing layer using a polishing process; 

cleaning the semiconductor device substrate using a Wet 
cleaning process; and 

drying the semiconductor device substrate after cleaning 
the semiconductor device substrate, Wherein drying is 
performed in an environment that is substantially void 
of visible light. 

25. The method of claim 24, Wherein drying the semi 
conductor device substrate further comprises rotating the 
semiconductor device substrate about a central aXis of the 
semiconductor device substrate. 

26. The method of claim 24 Wherein drying the semicon 
ductor device substrate further comprises ?oWing heated air 
across a surface of the semiconductor device substrate While 
rotating the semiconductor device substrate. 

27. The method of claim 24 Wherein drying the semicon 
ductor device substrate further comprises applying an 
energy source to the semiconductor device substrate, and 
Wherein the energy source does not induce a photovoltaic 
effect on the interconnect. 

28. The method of claim 24, Wherein cleaning further 
comprises ultrasonically cleaning the semiconductor device 
substrate. 

29. The method of claim 24 Wherein cleaning further 
comprises mechanically scrubbing the semiconductor 
device substrate 

30. A method for forming a interconnect comprising: 

forming a barrier layer over a semiconductor device 

substrate; 
forming a bulk metal layer over the barrier layer; 

placing the semiconductor device substrate onto a ?rst 
platen; 

polishing the bulk metal layer using a ?rst platen; 

removing the semiconductor device substrate from the 
?rst platen; 

rinsing the ?rst platen, a second platen, and the semicon 
ductor device substrate after removing the semiconduc 
tor device substrate from the ?rst platen and before 
placing the semiconductor device substrate onto a 
second platen; 

placing the semiconductor device substrate onto the sec 
ond platen and polishing the barrier layer using the 
second platen. 

31. The method of claim 30 Wherein one of either the ?rst 
platen or the second platen supports polishing using an 
alumina abrasive and the other another of the ?rst platen or 
the second platen supports polishing using a silica abrasive. 

32. The method of claim 30 Wherein one of either the ?rst 
platen or the second platen supports polishing using a slurry 
With a ?rst pH and another of the ?rst platen or the second 
platen supports polishing using a slurry With a second pH 
Wherein the ?rst pH is different from the second pH. 

33. A method for forming an interconnect comprising: 

forming a metal interconnect material over a surface of a 

Wafer; 
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polishing a ?rst portion of the interconnect using a ?rst 
platen and a ?rst polish process; 

polishing the second portion of the interconnect using a 
second platen and a second polish process; 

comparing a ?rst platen polish time to second platen 
polish time and adjusting an ending polish time of at 
least one of the ?rst polish process and the second 
polish process in response to comparing. 

34. The method of claim 33, Wherein the ending polish 
time of at least one of the ?rst polish process and the second 
polish process are occasionally adjusted to be substantially 
equal to each other over time. 

35. The method of claim 33 Wherein a doWnforce pressure 
of one of either the ?rst or second polish process is changed 
in response to the step of comparing. 

36. The method of claim 33 Wherein a slurry ?oW rate of 
one of either the ?rst or second polish process is changed in 
response to the step of comparing. 

37. The method of claim 33 Wherein the platen movement 
speed of one of either the ?rst or second polish process is 
changed in response to the step of comparing. 

38. The method of claim 33 Wherein the interconnect is a 
copper interconnect. 

39. The method of claim 33 Wherein the polishing rate of 
one of either the ?rst polish process or the second polish 
process are occasionally adjusted in response to the step of 
comparing. 

40. The method of claim 33 Wherein the ?rst polish 
process removes interconnect material at a rate substantially 
greater than a removal rate in the second polishing process. 

41. A method for forming a interconnect comprising: 

forming a interconnect material over a semiconductor 
substrate, the interconnect material comprising a top 
bulk metal layer and a loWer barrier layer; 

polishing an upper portion of the bulk metal layer at a ?rst 
removal rate using a ?rst platen; 

polishing a loWer portion of the bulk metal layer at a 
second removal rate using a second platen Wherein the 
?rst removal rate is greater than the second removal 
rate; and 

polishing the barrier layer using a third platen. 
42. The method of claim 41 Wherein the interconnect 

material comprises primarily copper overlying a tantalum 
containing barrier layer. 

43. The method of claim 41 Wherein the second platen 
supports an alumina slurry and the third platen supports an 
alumina slurry. 

44. A method for forming a interconnect comprising: 

forming a dielectric layer over a semiconductor device 

substrate; 
forming an opening in the dielectric layer; 

forming a barrier layer over the dielectric layer and Within 
the opening; 

forming a bulk metallic layer over the barrier layer; 

polishing a ?rst portion of the bulk metallic layer using a 
?rst polish process; 

polishing a second portion of the bulk metallic layer using 
a second polish process; 
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polishing the barrier layer and a ?rst exposed portions of 
the dielectric layer using a third polish process Wherein 
the third polish process is further characterized as a 
dielectric buff process; 

polishing a remaining portion of the bulk metallic layer 
and a second eXposed portion of the dielectric layer 
using a fourth polish process. 

45. The method of claim 44 Wherein the barrier layer 
comprises predorninantly tantalurn. 

46. The method of claim 44 Wherein the bulk metallic 
layer comprises predorninantly copper. 

47. The method of claim 44 Wherein the bulk metallic 
layer comprising predorninantly copper includes a loWer 
seed layer comprised of CVD copper and an upper bulk 
region comprised of electroplated copper. 

48. The method of claim 44, Wherein the step of polishing 
the bulk metallic layer comprises the steps of: 

polishing a ?rst portion of the bulk metallic layer using a 
?rst platen that polishes at a ?rst removal rate. 

polishing a second portion of the bulk metallic layer that 
underlies the top portion of the bulk metallic layer 
using a second platen that polishes at a second removal 
rate that is less than the ?rst removal rate; 

49. The method of claim 48, further comprising rinsing 
the semiconductor device substrate after polishing the ?rst 
portion of the bulk metallic layer and before polishing the 
second portion of the bulk metallic layer. 

50. The method of claim 44, Wherein rinsing the semi 
conductor device substrate is performed after polishing the 
second portion of the bulk metallic layer. 

51. The method of claim 44 Wherein: 

polishing the ?rst portion of the bulk metallic layer 
includes using a ?rst polishing doWn force of 2-6 psi; 
and 

polishing the second portion of the bulk metallic layer 
includes using a second polishing doWn force of 0.5-4 
psi, Wherein the second polishing doWn force is less 
than the ?rst polishing doWn force. 

52. The method of claim 44, Wherein polishing the top 
portion of the bulk metallic layer is a timed polish process 
and polishing the bottom portion of the bulk metallic layer 
is optically endpointed. 

53. The method of claim 48, Wherein the ?rst platen uses 
a slurry that contains an abrasive, an oXidiZer, and a corro 
sion inhibitor. 
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54. The method of claim 48, Wherein the ?rst platen uses 
a slurry that contains an alumina abrasive as the abrasive, 
hydrogen peroXide as the oXidiZer, and 1, 2, 4 triaZole as the 
corrosion inhibitor. 

55. The method of claim 48, Wherein the ?rst and second 
rernoval rates are compared to each other and the ?rst and 
second rernoval rates are occasionally adjusted by process 
changes in response thereto. 

56. The method of claim 44, Wherein polishing barrier 
layer is performed using a third platen. 

57. The method of claim 56, further comprising rinsing 
the semiconductor device substrate after polishing the sec 
ond portion of the bulk metallic layer and before polishing 
the barrier layer. 

58. The method of claim 57, further comprising rinsing 
the second and third platen. 

59. The method of claim 44 further comprising placing 
semiconductor device substrate into a holding tank, Wherein 
the holding tank contains a metal corrosion inhibitor. 

60. The method of claim 44 Wherein polishing a remain 
ing portion of the bulk metallic layer includes using a fourth 
platen. 

61. The method of claim 60 Wherein polishing the remain 
ing portion removes the bulk metallic layer at removal rate 
that is less than a bulk metallic layer removal rate of the 
second polish process. 

62. A method for forming a metallic interconnect corn 
prising: 

forrning the metallic interconnect over a semiconductor 
substrate using a polishing process; 

storing the semiconductor substrate having a metallic 
interconnect in a holding tank that contains ?uid, the 
?uid containing a copper corrosion inhibitor; and 

removing the semiconductor substrate from the holding 
tank for subsequent processing. 

63. The method of claim 62, Wherein the inhibitor is 
further characteriZed as 1, 2, 4 triaZole. 

64. The method of claim 62, Wherein the holding tank is 
periodically refreshed at intervals in a range of approxi 
rnately 2-24 hours. 


