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(57) ABSTRACT 

The invention includes a polishing station and a buf?ng 
station for chemically mechanically polishing a Wafer. The 
buffing station preferably includes a pair of rotating oppos 
ing buf?ng pads that receive a portion of the Wafer. In the 
buffing station, a measurement instrument may be posi 
tioned adjacent an exposed portion of the Wafer for detecting 
an endpoint of the buf?ng process. A?rst slurry may be used 
in the polishing station and a second slurry may be used in 
the buf?ng station. For planariZing a Wafer With a metal layer 
over a barrier layer, the metal layer may be removed at the 
polishing station While the barrier layer is removed at the 
buffing station. For planariZing a dielectric layer, the top 
portion of the dielectric layer may be removed at the 
polishing station With an additional amount removed at the 

Int. Cl.7 ............................ .. B24B 1/00; B24B 49/12 buffing station thereby leaving a dielectric layer With a 
US. Cl. .............................................................. .. 451/57 desired thickness. 

Metal Film With Barrier Layer 

Start 

7 

Remove substantially an entire Metal Film on a Wafer with a 
Chemical Mechanical Polishing Station Stopping Close to 
the Top of Barrier Layer. Polishing Station may be Orbital 
Type with Through Pad Slurry Delivery. A ?rst slurry that 
has a ?rst reactivity with the metal may be used. 

600 

I 

may be used. 

Remove substantially an entire Barrier Layer on a Buffing 
Station Stopping Close to Bottom of Barrier Layer. Buf?ng 
Station Preferably is Dual Opposing Pad Style with 
Integrated Endpoint Detection System. A second slurry that 
has a lower reactivity or removal rate than the ?rst slurry 

601 

Clean and Dry Wafer. 602 
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Metal F ihn With Barrier Layer 

Remove substantially an entire Metal Film on a Wafer with a 
Chemical Mechanical Polishing Station Stopping Close to 
the Top of Barrier Layer. Polishing Station may be Orbital 
Type with Through Pad Slurry Delivery. A first slurry that 
has a ?rst reactivity with the metal may be used. 
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600 

l 
Remove substantially an entire Barrier Layer on a Buffing 
Station Stopping Close to Bottom of Barrier Layer. Buffing 
Station Preferably is Dual Opposing Pad Style With 
Integrated Endpoint Detection System. A second sluny that 
has a lower reactivity or removal rate than the ?rst slurry 

601 

may be used. 

Clean and Dry Wafer. 602 

FIG. 6 



Patent Application Publication Oct. 24, 2002 Sheet 6 of 6 

Inter Layer Dielectric (ILD) 

Remove Top Portion of Dielectric Film on a Wafer with a 
Chemical Mechanical Polishing Station Leaving Slightly 
more than Desired Thickness of ILD. Polishing Station is 
Preferably Orbital Type with Through Pad Slurry Delivery. 
A ?rst slurry that has a ?rst reactivity with the dielectric may 
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be used. 

Remove Microscratches on ILD on Buffing Station. Buf?ng 
Station Preferably is Dual Opposing Pad Style with 
Integrated Endpoint Detection System. A second slurry that 
has a lower reactivity or removal rate with the dielectric than 

701 

the ?rst slurry may be used. 

Clean and Dry Wafer. 
702 

FIG. 7 
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OPTICAL ENDPOINT DETECTION FOR BUFF 
MODULE ON CMP TOOL 

TECHNICAL FIELD 

[0001] The invention relates to semiconductor manufac 
turing and more speci?cally to a method and apparatus for 
chemically mechanically polishing and buffing a Wafer. 

BACKGROUND OF THE INVENTION 

[0002] A ?at disk or “Wafer” of single crystal silicon is the 
basic substrate material in the semiconductor industry for 
the manufacture of integrated circuits. Semiconductor 
Wafers are typically created by groWing an elongated cyl 
inder or boule of single crystal silicon and then slicing 
individual Wafers from the cylinder. The slicing causes both 
faces of the Wafer to be extremely rough. The front face of 
the Wafer on Which integrated circuitry is to be constructed 
must be extremely ?at in order to facilitate reliable semi 
conductor junctions With subsequent layers of material 
applied to the Wafer. Also, the material layers (deposited thin 
?lm layers usually made of metals for conductors or oxides 
for insulators) applied to the Wafer While building intercon 
nects for the integrated circuitry must also be made a 
uniform thickness. 

[0003] PlanariZation is the process of removing projec 
tions and other imperfections to create a ?at planar surface, 
both locally and globally, and/or the removal of material to 
create a uniform thickness for a deposited thin ?lm layer on 
a Wafer. Semiconductor Wafers are planariZed or polished to 
achieve a smooth, ?at ?nish before performing process steps 
that create the integrated circuitry or interconnects on the 
Wafer. A considerable amount of effort in the manufacturing 
of modern complex, high density multilevel interconnects is 
devoted to the planariZation of the individual layers of the 
interconnect structure. Nonplanar surfaces create poor opti 
cal resolution of subsequent photolithography processing 
steps. Poor optical resolution prohibits the printing of high 
density lines. Another problem With nonplanar surface 
topography is the step coverage of subsequent metaliZation 
layers. If a step height is too large there is a serious danger 
that open circuits Will be created. Planar interconnect surface 
layers are required in the fabrication of modem high-density 
integrated circuits. To this end, chemical-mechanical pol 
ishing (CMP) tools have been developed to provide con 
trolled planariZation of both structured and unstructured 
Wafers. 

[0004] CMP consists of a chemical process and a mechani 
cal process acting together, for example, to reduce height 
variations across a dielectric region, clear metal deposits in 
damascene processes or remove excess oxide in shalloW 
trench isolation fabrication. The chemical-mechanical pro 
cess is achieved With a liquid medium containing chemicals 
and abrasive particles (commonly referred to as slurry) that 
react With the front surface of the Wafer While it is mechani 
cally stressed during the planariZation process. 

[0005] In a conventional CMP tool for planariZing a Wafer, 
a Wafer is secured in a carrier connected to a shaft. Pressure 
is exerted on the back surface of the Wafer by the carrier in 
order to press the front surface of the Wafer against the 
polishing pad in the presence of slurry. The Wafer and/or 
polishing pad are then moved in relation to each other via 
motor(s) connected to the shaft and/or platen in order to 
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remove material in a planar manner from the front surface of 
the Wafer. Various combinations of motions are knoWn for 
moving the Wafer and polishing pad in relation to each other. 
For example, the Wafer is commonly rotated or held sta 
tionary and the a polishing pad is moved in either a linear, 
rotational or orbital manner. After planariZing the Wafer on 
the polishing pad, the Wafer may be buffed at a buff station. 
The buf?ng is typically used to remove microscratches on 
the front surface of the Wafer and to perform a rough 
cleaning of the Wafer. Applicants have noticed that in certain 
cases it Would be desirable to remove a speci?c amount of 
a dielectric, metal ?lm, barrier layer or opaque ?lm from the 
front surface of the Wafer during the buf?ng of the Wafer. 
HoWever, it is dif?cult to remove the desired amount of 
material in the buff station With the conventional approach 
of using a predetermined set process time. The Wafer is then 
transported to a cleaning station to be cleaned, rinsed and 
dried. 

[0006] One conventional method of polishing a thin ?lm 
of tungsten on a CMP tool involves removing the bulk of the 
tungsten overburden With an optimiZed, loW With-in-Wafer 
nonuniformity (WIWNU) process on an orbital polishing 
station. As the bulk tungsten clears, a change in carrier 
current is detected and the transition is made to an overpol 
ish step. During the overpolish step, the remaining tungsten 
is removed along With the barrier layers (typically TiN and 
Ti) and some oxide. The overpolish step is performed on the 
same pad and With the same slurry as the bulk tungsten 
removal step. Applicants have noticed that a certain amount 
of tungsten erosion in the plugs and/or line areas occurs due 
to the chemically reactive nature of the tungsten slurry. A 
buff station is then used to remove microscratches and other 
surface defects induced by the CMP process, but the erosion 
in the plugs and/or line areas remain. 

[0007] What is needed is a method and apparatus for 
uniformly planariZing a Wafer that avoids the problems of 
the prior art. The method and apparatus needs to provide a 
simple solution for accurately determining endpoint While 
improving the throughput of the CMP tool. For metal 
planariZation, the solution needs to minimiZe erosion in the 
plugs and/or line areas. For dielectric planariZation, the 
solution needs to remove microscratches While leaving a 
desired thickness of the dielectric layer. 

SUMMARY OF THE INVENTION 

[0008] The present invention removes material from a 
front surface of a Wafer in a substantially planar and uniform 
manner. The invention may advantageously be part of a 
chemical mechanical polishing tool comprising a polishing 
station and a buff station. The Wafer to be planariZed may 
have one or more deposited thin ?lms of metal or a dielectric 
or be an STI or unprocessed Wafer. 

[0009] The polishing station preferably includes an orbital 
motion generator for orbiting a polishing pad. For some 
embodiments of the invention, other motions, e.g. linear or 
rotational, may be implemented for the polishing pad. A 
carrier may be used to press the Wafer against the polishing 
pad in order to remove material from the front surface of the 
Wafer. The polishing station needs to be able to remove a 
desired depth of material from the Wafer in a planar and 
uniform manner. The polishing station may have an endpoint 
detection system to enable the polishing station to terminate 
the polishing of the Wafer after the desired depth of material 
has been removed. 



US 2002/0155795 A1 

[0010] The buff station includes a dual opposing buff pad 
system and an endpoint detection system. The dual opposing 
buff pad system includes a pair of adjacent buf?ng pads 
connected to one or more motors for rotating the pads. The 
buffs pads are preferably disk shaped and smaller in diam 
eter than the Wafer. The Wafer may be placed betWeen the 
buf?ng pads and supported by stanchions. The Wafer so 
situated Will rotate freely as the buff pads are rotated. Many 
endpoint detection systems are knoWn in the art and may be 
used to practice the invention. The preferred endpoint detec 
tion system is a multifrequency optical system that uses a 
spectrometer, but a monochromatic optical system that uses 
a laser interferometer may also be used. The endpoint 
detection system also includes a probe. Because the buff 
pads are preferably smaller than the Wafer, the probe may 
easily be positioned to measure eXposed portions of the front 
surface of the Wafer not covered by the buff pads. After 
buf?ng, the Wafer is preferably cleaned and dried in a 
cleaning station. 

[0011] The Wafer may have a deposited barrier and metal 
layer on its front surface. This Wafer may be planariZed by 
removing substantially the entire metal layer on a polishing 
station folloWed by removing substantially the entire barrier 
layer on a buf?ng station. A ?rst slurry that is chemically 
reactive With the metal layer may be used at the polishing 
station While a second slurry that is less chemically reactive 
With the metal layer may be used at the buf?ng station. 

[0012] The Wafer may have a dielectric layer deposited on 
its front surface. This Wafer may be planariZed by removing 
a desired thickness of the dielectric layer on a polishing 
station folloWed by removing microscratches caused by the 
polishing station on a buf?ng station. A ?rst slurry that is 
chemically reactive With the dielectric layer may be used at 
the polishing station While a second slurry that is less 
chemically reactive With the metal layer may be used at the 
buf?ng station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The present invention Will hereinafter be described 
in conjunction With the appended draWing ?gures, Wherein 
like numerals denote like elements, and: 

[0014] FIG. 1A is a magni?ed side vieW of a portion of a 
Wafer after a metal deposition process; 

[0015] FIG. 1B is FIG. 1A after the overburden metal has 
been chemically mechanically polished aWay; 

[0016] FIG. 1C is FIG. 1B after the barrier layer has been 
buffed Way; 

[0017] FIG. 1D is a magni?ed side vieW of a portion of a 
Wafer that has experienced undesirably erosion and dishing. 

[0018] FIG. 1E is a magni?ed side vieW of a portion of a 
Wafer after a dielectric deposition process; 

[0019] FIG. 1F is FIG. 1E after a top portion of the 
dielectric layer has been chemically mechanically polished 
aWay; 

[0020] FIG. 1G is FIG. 1F after the remaining dielectric 
layer has been buffed to remove microscratches; 

[0021] 
[0022] FIG. 3 is a side vieW of a buf?ng station; 

FIG. 2 is a top vieW of a buf?ng station; 
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[0023] FIG. 4 is a top vieW of a chemical mechanical 
polishing tool With integrated buf?ng, cleaning and drying 
capabilities; 
[0024] FIG. 5 is a side vieW of a mechanism for producing 
orbital motion for the chemical mechanical polishing sta 
tion; 
[0025] FIG. 6 is a ?oWchart for planariZing a metal ?lm 
With a barrier layer; and FIG. 7 is a ?oWchart for planariZing 
a dielectric layer. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0026] An improved method and apparatus utiliZed in the 
polishing of semiconductor substrates and thin ?lms formed 
thereon Will noW be described. In the folloWing description, 
numerous speci?c details are set forth illustrating Appli 
cant’s best mode for practicing the present invention and 
enabling one of ordinary skill in the art to make and use the 
present invention. It Will be obvious, hoWever, to one skilled 
in the art that the present invention may be practiced Without 
these speci?c details. In other instances, Well-knoWn 
machines and process steps have not been described in 
particular detail in order to avoid unnecessarily obscuring 
the present invention. 

[0027] The invention may be practiced With a chemical 
mechanical polishing (CMP) tool as shoWn in FIG. 4. The 
general design of the CMP tool shoWn in FIG. 4 is similar 
to a 776 model sold by SpeedFam-IPEC Which is headquar 
tered in Chandler, AriZ. One or more cassettes 400 loaded 
With Wafers (not shoWn) may be loaded onto the CMP tool 
420. A ?rst robot 401 may slide along a track 401 as it 
removes Wafers from the cassettes 400 and loads them into 
a holding station 403. Asecond robot 404 may take the Wafer 
from the holding station 403 and place the Wafer in one of 
tWo positions in a Wet bath 403. A third robot 406 may 
remove the Wafer from the Wet bath 403 and transport the 
Wafer to a carrier (not shoWn) associated With one of the four 
polishing stations 407. The carrier presses the Wafer against 
the polishing surface of the polishing station 407 as relative 
motion is created betWeen the front surface of the Wafer and 
the polishing surface. The relative motion is preferably 
created by holding the front surface of the Wafer in the 
carrier stationary While the polishing pad is orbited. 

[0028] The polishing pad 104 may be orbited during the 
planariZation process of the Wafer 201 and rotated clockWise 
and counter-clockWise. FIG. 5 is a cross-sectional vieW of 
an exemplary motion generator 500 that may be used to 
generate an orbital motion for the platen 107 and polishing 
pad 104. The motion generator 500 is generally disclosed in 
US. Pat. No. 5,554,064 Breivogel et al. and is hereby 
incorporated by reference. Supporting base 220 may have a 
rigid frame 502 that can be securely ?Xed to the ground. 
Stationary frame 502 is used to support and balance motion 
generator 500. The outside ring 504 of a loWer bearing 506 
is rigidly ?Xed by clamps to stationary frame 502. Stationary 
frame 502 prevents outside ring 504 of loWer bearing 506 
from rotating. Wave generator 508 formed of a circular, 
holloW rigid body, preferably made of stainless steal, is 
clamped to the inside ring 510 of loWer bearing 506. Wave 
generator 508 is also clamped to outside ring 512 of an upper 
bearing 514. Wave generator 508 positions upper bearing 
514 parallel to loWer bearing 506. Wave generator 508 
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offsets the center axis 515 of upper bearing 514 from the 
center axis 517 of loWer bearing 506. A circular platen 211, 
preferably made of aluminum, is symmetrically positioned 
and securely fastened to the inner ring 519 of upper bearing 
514. A polishing pad or pad assembly can be securely 
fastened to ridge 525 formed around the outside edge of the 
upper surface of platen 211. Auniversal joint 518 having tWo 
pivot points 520a and 520b is securely fastened to stationary 
frame 502 and to the bottom surface of platen 211. The loWer 
portion of Wave generator 508 is rigidly connected to a 
holloW and cylindrical drive spool 522 that in turn is 
connected to a holloW and cylindrical drive pulley 523. 
Drive pulley 523 is coupled by a belt 524 to a motor 526. 
Motor 526 may be a variable speed, three phase, tWo 
horsepoWer AC motor. 

[0029] The orbital motion of platen 211 is generated by 
spinning Wave generator 508. Wave generator 508 is rotated 
by variable speed motor 526. As Wave generator 508 rotates, 
the center aXis 515 of upper bearing 514 orbits about the 
center aXis 517 of loWer bearing 506. The radius of the orbit 
of the upper bearing 517 is equal to the offset (R) 526 
betWeen the center aXis 515 of upper bearing 514 and the 
center aXis 517 of the loWer bearing 506. Upper bearing 514 
orbits about the center aXis 517 of loWer bearing 506 at a rate 
equal to the rotation of Wave generator 508. It is to be noted 
that the outer ring 512 of upper bearing 514 not only orbits 
but also rotates (spins) as Wave generator 508 rotates. The 
function of universal joint 518 is to prevent torque from 
rotating or spinning platen 211. The dual pivot points 520a 
and 520b of universal joint 518 alloW the platen 211 to move 
in all directions eXcept a rotational direction. By connecting 
platen 211 to the inner ring 519 of upper bearing 514 and by 
connecting universal joint 518 to platen 211 and stationary 
frame 502 the rotational movement of inner ring 519 and 
platen 211 is prevented and platen 211 only orbits as desired. 
The orbit rate of platen 211 is equal to the rotation rate of 
Wave generator 508 and the orbit radius of platen 211 is 
equal to the offset of the center 515 of upper bearing 514 
from the center 517 of loWer bearing 506. 

[0030] It is to be appreciated that a variety of other 
Well-knoWn means may be employed to facilitate the orbital 
motion of the platen 211. While a particular method for 
producing an orbital motion has been given in detail, the 
present invention may be practiced using a variety of 
techniques for orbiting the platen 211. The platen 211 is 
preferably orbited With a radius betWeen about 20 mm and 
5 mm. It should also be understood that While an orbital 
motion for the platen 211 and polishing pad is preferred, the 
polishing pad may also be moved in other Ways, e. g. linearly 
or rotationally. 

[0031] With reference back to FIG. 4, a slurry may be 
introduced betWeen the Wafer and the polishing pad, pref 
erably by pumping the slurry through the polishing pad 
directly to the Wafer-polishing pad interface. A slurry that is 
reactive to the material being removed from the front surface 
of the Wafer may be used to increase the removal rate of the 
material. A typical slurry may be SSW2000 for tungsten or 
S512 for oXide; both manufactured by Cabot Microelectron 
ics, headquartered in Aurora, Illinois. The third robot 406 
may be used to take the Wafer from the carrier in one of the 
polishing station 407 and transport the Wafer to one of tWo 
buff stations 408. 
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[0032] FIGS. 2 and 3 illustrate a simpli?ed vieW of a 
buffing station 408. The Wafer 100 is inserted betWeen buff 
pads 200a and 200b. The buff pads 200a and 200b may be 
made of polyurethane, have a teXtured surface and have a 
diameter of about 130 mm for a 200 mm Wafer. The buff pad 
200a and 200b may be, for eXample, a PoliteX Supreme 
model manufactured by Rodel Inc., headquartered in Phoe 
niX, AriZ. The buff pads 200a and 200b may be connected to 
one or more corresponding motors 203a and 203b via shafts 
201a and 201b. The motors 203a and 203b preferably drive 
the buff pads 200a and 200b counterclockwise at 300 rpms 
as shoWn by arroWsA2 and A3. The rotation of the buff pads 
200a and 200b Will rotate the Wafer 100 supported by freely 
rotating stanchions 202 as shoWn by arroW A1. Slurry 208 
from a holding tank 207 may be used to Wet the buf?ng pads 
200a and 200b and improve the buf?ng process. The slurry 
208 may advantageously be selected to be reactive With 
areas Where material should be removed and less reactive 
With areas Where material should not be removed. The slurry 
208 Will generally not be as reactive With the material on the 
front surface of the Wafer as the slurry from the polishing 
station. Examples of slurries that may be used are SSW2000 
or deioniZed Water. 

[0033] An optical probe 206 may be placed close to the 
front surface of the Wafer 100. The layout of the buf?ng 
station 408 as described alloWs the probe 206 easy access to 
portions of the Wafer 100 not covered by the buff pads 200a 
and 200b. A measuring instrument 204, such as a spectrom 
eter or interferometer, may receive re?ected light from the 
front surface of the Wafer 100 and probe 206 via a ?ber optic 
cable 205. The probe 206, ?ber optic cable 205 and mea 
surement instrument 204 may be part of, or replaced by, an 
endpoint detection system. For eXample, a Sentinal optical 
endpoint system manufactured by SpeedFam-IPEC, head 
quartered in Chandler, AriZ. may be used to detect endpoint 
on ILD, STI, tungsten and copper applications. Applicants 
have discovered that due to the sloW removal rate and small 
amount of material removed, extremely accurate readings 
may be made in real time. The accurate determination of the 
endpoint greatly reduces dishing and erosion of metal lines 
and greatly enhances the accuracy of the thickness of a 
dielectric layer. The endpoint system for tungsten vias and 
dual damascene polishing Would reduce defectivity and 
improve dishing and erosion and interlayer dielectric (ILD) 
Would bene?t by a controlled ?nal Wafer oXide thickness. 

[0034] Referring back to FIG. 4, While the Wafer Was 
buffed in one of the buff stations 408, the polishing pad in 
one or more of the polishing stations may be conditioned by 
a polishing pad conditioner 409 sWeeping across the surface 
of the polishing pad. After the Wafer has been buffed at one 
of the buf?ng stations 408, the Wafer may be transported by 
the third robot 406 back to one of the Wet baths 405. The 
second robot 404 may then remove the Wafer from the Wet 
bath 405 and transport the Wafer to a ?rst cleaning position 
410 Within a cleaning station 414. After an initial cleaning 
in the ?rst cleaning position 410, a fourth robot 412 may 
transport the Wafer to a second cleaning position 411. 
Cleaning positions 410 and 411 may be of types knoWn in 
the art and may be, for eXample, similar in layout to the 
buffing stations 408 already described. If the cleaning posi 
tions 410 and 411 are similar to the buff stations 408, softer 
pads and cleaning solutions Will be used. Alternatively, the 
cleaning positions 410 and 411 may comprise a plurality of 
pairs of opposing rollers aligned so that the Wafer may be 
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pulled through the center of them. After cleaning in cleaning 
positions 410 and 411, the fourth robot Will move the Wafer 
to a drying unit 413. The drying unit 413 is preferably a spin 
drier that dries the Wafer by rapidly spinning the Wafer and 
removing the ?uids on the Wafer by centrifugal force. The 
dried Wafer may be removed from the cleaning station 414 
by the ?rst robot 401 and replaced into one of the cassettes 
400. 

[0035] Adetailed layout of one possible CMP tool has thus 
been described. Of course, many variations in the CMP tool 
design With, for examples, a different number of robots, 
polishing station and/or buf?ng stations or a different layout 
may also be used. 

[0036] Adescription of a process for removing a deposited 
metal layer from the top surface of a Wafer Will noW be 
described With continuing references to FIGS. 1A, 1B, 1C, 
and 6. The Wafer 100 in FIG. 1A has had grooves etched 
from a dielectric layer 103 and a thin barrier layer 102, eg 
Ti or TiN, is deposited over the grooves and dielectric layer 
103. The barrier layer 102 prevents the metal in the metal 
lines 101b from migrating into the dielectric layer 103 and 
possible causing current leaks betWeen lines 110b. A metal 
layer, e.g. aluminum, tungsten or copper, is deposited over 
the barrier layer 102. The metal layer thus comprises the 
desirable metal lines 101b that have been deposited in the 
grooves and the undesirable metal overburden 110a. 

[0037] The metal overburden 110a shoWn in FIG. 1A may 
be removed by chemical mechanical polishing of the Wafer 
100 at a polishing station leaving the barrier layer 102 and 
metal lines 110b in the grooves as shoWn in FIG. 1B. The 
slurry used at the polishing station may advantageously be 
chosen to assist in the removal of the metal overburden 
110a. (Step 600) Care should be taken to terminate the CMP 
process before dishing or erosion 104 occurs as shoWn in 
FIG. 1D. Erosion 104 is a problem and may easily occur 
because the slurry for the polishing station Will generally be 
reactive With the metal lines 101b. 

[0038] The Wafer may be transported to a buf?ng station 
to remove the barrier layer 102. A slurry may be chosen for 
the buf?ng station that Will assist in removing the barrier 
layer 102 While minimiZing the removal of the metal lines 
101b as shoWn in FIG. 1C. (Step 601) After buf?ng, the 
Wafer 100 may be cleaned and dried (Step 602). 

[0039] A description of a process for leaving a desired 
thickness of a deposited dielectric layer on the top surface of 
a Wafer Will noW be described With continuing references to 
FIGS. 1E, 1F, 1G, and 7. The Wafer 100 in FIG. 1E has had 
a dielectric layer 103a, typically an oxide, deposited onto the 
top surface of the Wafer 100 after the previously described 
process of planariZing a metal layer on a Wafer 100. The 
dielectric layer 103a Will be used to electrically separate the 
lines of Wire 101 from one level from the lines of Wire in 
another level. 

[0040] A portion of the dielectric layer 103b shoWn in 
FIG. 1F may be removed by chemical mechanical polishing 
of the Wafer 100 at a polishing station leaving only slightly 
more than the ?nal desired thickness of the dielectric layer 
103a. The slurry used at the polishing station may advan 
tageously be chosen to assist in the ef?cient removal of the 
dielectric layer 103b. (Step 700) HoWever, slurries that assist 
in the efficient removal of the dielectric layer 103b are also 
likely to cause microscratches and defectivities. 
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[0041] The Wafer may be transported to a buf?ng station 
to remove a thin layer of the dielectric layer 103c. By 
removing this thin layer 103c, the microscratches and defec 
tivities in the dielectric layer 103a may also be removed. 
Another slurry may be chosen for the buffing station that Will 
remove the microscratches and defectivities Without causing 
neW microscratches or defectivities as shoWn in FIG. 1G. 
(Step 701) This second less reactive slurry may be used in 
the buf?ng station because less material needs to be removed 
from the dielectric layer. After buf?ng, the Wafer 100 may be 
cleaned and dried (Step 702). 

[0042] By removing the barrier layer 102 for metal pla 
nariZation or microscratches and defectivities for dielectric 
planariZation at the buffing station, Applicants have discov 
ered several advantageous. One advantage is that a ?rst 
slurry may be used on the polishing station that is more 
reactive While a second slurry may be used on the buf?ng 
station that is less reactive. This alloWs greater control over 
the important ?nal phase of material removal. By separating 
the point of use for the different slurries, the plumbing is 
simpli?ed and minimal miXing of the slurries occurs as 
typically happens When both slurries are used at the same 
station. Another advantage is that greater through-put may 
be achieved by many CMP tools Where the other stations in 
the CMP tool Wait on the polishing stations, ie the polishing 
stations are a bottle-neck. The increase in throughput occurs 
since the buf?ng stations take over some of the Workload 
from the polishing stations. Another advantage is that a more 
accurate termination of the planariZation process, ie end 
point, may be determined at the buf?ng stations instead of at 
the polishing stations. The material removal rate is much 
sloWer at the buf?ng stations making it easier to determine 
endpoint in real time. In addition, When using a buf?ng 
station as previously described, much of the front surface of 
the Wafer is eXposed during the buf?ng process making it 
easier to take accurate measurements to determine endpoint. 

[0043] While the invention has been described With regard 
to speci?c embodiments, those skilled in the art Will recog 
niZe that changes can be made in form and detail Without 
departing from the spirit and scope of the invention. 

We claim: 
1. A buffing station for removing material from a front 

surface of a Wafer comprising: 

a) a pair of adjacent buff pads for receiving a ?rst portion 
of the Wafer; 

b) at least one motor for rotating the buff pads; and 

c) an end point detection system comprising a probe and 
a measurement instrument for taking measurements on 
the front surface of the Wafer. 

2. The buffing station of claim 1 Wherein the probe is 
positioned adjacent a second portion of the Wafer that is 
different than the ?rst portion of the Wafer. 

3. The buf?ng station of claim 1 Wherein the buff pads are 
disk shaped. 

4. The buf?ng station of claim 3 Wherein the diameter of 
the buff pads is smaller than the diameter of the Wafer. 

5. The buf?ng station of claim 1 Wherein the measurement 
instrument comprises a spectrometer. 

6. The buf?ng station of claim 1 Wherein the measurement 
instrument comprises an interferometer. 
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7. An apparatus for removing material from a front 
surface of a Wafer comprising: 

a) a polishing station; and 

b) a buff station, Wherein the buff station comprises a dual 
opposing buff pad system and an endpoint detection 
system. 

8. The apparatus of claim 7, Wherein the polishing station 
comprises an orbital motion generator and a polishing pad 
connected to the orbital motion generator. 

9. The apparatus of claim 7 further comprising: 

c) a cleaning station Wherein the Wafer is cleaned and 
dried. 

10. Amethod of planariZing a front surface of a Wafer With 
a deposited barrier and metal layer comprising the steps of: 

a) removing substantially the entire metal layer on a 
polishing station; and 

b) removing substantially the entire barrier layer on a 
buffing station Wherein the buf?ng station comprises a 
dual opposing buff pad system and an endpoint detec 
tion system. 

11. The method of claim 10 further comprising the steps 
of: 

c) delivering a ?rst slurry to the polishing station that that 
has a ?rst level of chemically reactivity With the metal 
layer; and 

d) delivering a second slurry to the buffing station that has 
a second level of chemically reactivity With the metal 
layer, Wherein the ?rst level of chemical reactivity is 
greater than the second level of chemical reactivity. 

12. The method of claim 10 further comprising the step of: 

c) orbiting a polishing pad during the removal of the metal 
layer on the polishing station. 
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13. The method of claim 10 further comprising the steps 
of: 

c) cleaning the Wafer in a cleaning station; and 

d) drying the Wafer in the cleaning station. 
14. Amethod of planariZing a front surface of a Wafer With 

a deposited dielectric layer comprising the steps of: 

a) removing a desired thickness of the dielectric layer on 
a polishing station; and 

b) removing microscratches caused by the polishing sta 
tion on a buf?ng station Wherein the buffing station 
comprises a dual opposing buff pad system and an 
endpoint detection system. 

15. The method of claim 14 further comprising the steps 
of: 

c) delivering a ?rst slurry to the polishing station that that 
has a ?rst level of chemically reactivity With the 
dielectric layer; and 

d) delivering a second slurry to the buf?ng station that has 
a second level of chemically reactivity With the dielec 
tric layer, Wherein the ?rst level of chemical reactivity 
is greater than the second level of chemical reactivity. 

16. The method of claim 14 further comprising the step of: 

c) orbiting a polishing pad during the removal of the metal 
layer on the polishing station. 

17. The method of claim 14 further comprising the steps 
of: 

c) cleaning the Wafer in a cleaning station; and 

d) drying the Wafer in the cleaning station. 

* * * * * 


