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ABSTRACT 

The present invention is directed to the ?eld of semicon 
ductor processing and, more particularly, to a method of 
planariZing or polishing process layers formed above a 
surface of a semiconducting substrate. In one illustrative 
embodiment, the method comprises determining the thick 
ness of a process layer formed above a semiconducting 

Appl, No,: 09/749,112 substrate and determining a polishing recipe for said process 
layer based upon the measured thickness of said process 
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METHOD FOR DETERMINING A POLISHING 
RECIPE BASED UPON THE MEASURED 

PRE-POLISH THICKNESS OF A PROCESS LAYER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention is generally related to the 
?eld of semiconductor processing, and, more particularly, to 
a method for planariZing semiconductor Wafers. 

[0003] 2. Description of the Related Art 

[0004] Chemical mechanical polishing (“CMP”) is Widely 
used as a means of planariZing various process layers, e.g., 
silicon dioXide, formed above a Wafer comprised of a 
semiconducting material, such as silicon. Chemical 
mechanical polishing operations typically employ an abra 
sive slurry distributed in an alkaline or acidic solution to 
planariZe the surface of a process layer through the combi 
nation of mechanical and chemical actions. 

[0005] FIG. 1 is a schematic draWing of one illustrative 
embodiment of a chemical mechanical polishing tool used in 
semiconductor processing operations. As depicted therein, 
the illustrative polishing tool 10 is comprised of a rotatable 
table 12 on Which a polishing pad 14 is mounted, and a 
multi-head carrier 16 positioned above the pad 14. The 
multi-head carrier 16 includes a plurality of rotatable pol 
ishing arms 18, each of Which includes a carrier head 20. 
Typically, Wafers are secured to the carrier heads 18 by the 
use of vacuum pressure. This is sometimes referred to as the 
carrier backforce pressure. In use, the table 12 is rotated and 
an abrasive slurry is dispersed onto the polishing pad 14. 
Once the slurry has been applied to the polishing pad 14, a 
doWnforce is applied to each rotating polishing arm 18 to 
press its respective Wafer against the polishing pad 14. As 
the Wafer is pressed against the polishing pad 14, the surface 
of the Wafer is mechanically and chemically polished. 
Although the device depicted in FIG. 1 is a multi-head 
polishing device, similar single-head type machines eXist in 
the industry, and the present invention is not limited to any 
particular embodiment, form or structure of a tool that may 
be used to perform chemical mechanical polishing opera 
tions. 

[0006] As knoWn to those in the industry, there has been, 
and continues to be, a constant drive to reduce the various 
feature siZes of semiconductor devices, e.g., transistors, used 
in modern electronic devices. The continual drive to reduce 
the various feature siZes arises, in part, by the desire for 
devices that operate at faster and faster speeds. That is, all 
other things being equal, the smaller the channel length of a 
transistor, the faster the transistor Will operate. This con 
tinual drive to reduce feature siZes on semiconductor devices 
has increased the importance of chemical mechanical pol 
ishing or planariZation in the semiconductor fabrication 
process. For eXample, as feature siZes tend to decrease, the 
depth of ?eld of photolithography equipment tends to 
shrink, thereby necessitating a very ?at surface in order that 
very small dimensions may be accurately patterned on a 
Wafer. 

[0007] One problem encountered With knoWn methods for 
performing CMP processes is that such methods fail to 
account for variations in the thickness of a process layer to 
be polished. For eXample, a particular process speci?cation 
for a particular device may provide that a process layer 
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comprised of, for eXample, silicon dioXide, is to be formed 
to a design thickness of 2000 HoWever, the thickness of 
the process layer after it is actually formed may vary from 
the design thickness, i.e., the thickness of the process layer 
may range betWeen 1900 and 2100 A due to inherent 
problems in forming such layers using existing semiconduc 
tor fabrication processes and equipment. In such situations, 
polishing recipes, e.g., the process parameters used to con 
trol polishing operations, such as the time duration of the 
polishing operation, the doWnforce applied by the polishing 
arm, etc., selected based upon the design thickness, e.g., 
2000 A, of the process layer, may be inadequate to com 
pensate for the variations in the thickness of the process 
layer as actually formed. That is, in the case Where the 
process layer is thicker than the design thickness, the stan 
dard process recipe Would not remove enough of the process 
layer. Conversely, in situations Where the process layer is 
formed to a thickness that is less than the design thickness, 
the standard process recipe may remove more of the layer 
than is desired. 

[0008] The end result of all of these variations is that the 
thickness of a process layer on the Wafer after it has been 
subjected to standard polishing operations deviates from 
What is anticipated by the design process. If the thickness of 
the process layer after polishing is less or greater than the 
desired thickness of the process layer after polishing, prob 
lems can occur. After polishing operations, Wafers are typi 
cally subjected to photolithography and etching processes to 
de?ne various structures or features in the process layer. 

[0009] For example, after patterning a layer of a photore 
sist, the Wafer may be subjected to one or more etching 
processes to de?ne a plurality of gate conductors in a layer 
of polysilicon. In performing these etching operations, the 
Wafer may be subjected to etching processes that are 
designed based upon the anticipated thickness of the process 
layer after polishing. If the process layer, after polishing, is 
less than the anticipated thickness, then the etching recipe 
may, in fact, over-etch the process layer Which may lead to 
damage of the underlying surface. In the alternative case, if 
the process layer, after polishing, is thicker than the antici 
pated thickness of the process layer, the etching process 
based upon the anticipated thickness may be inadequate to 
remove all of the process layer. In the case of an interlayer 
dielectric layer, e.g., silicon dioXide, performing a standard 
polishing operation on a process layer that is thinner than 
anticipated may lead to short circuits in the semiconductor 
device, or other types of problems. 

[0010] Additionally, due to such problems, the Wafer may 
need to be subjected to further processing operations, e.g., 
additional polishing or etching time, to compensate for the 
overthickness of the process layer. All of these problems 
tend to increase the cost and time of semiconductor fabri 
cation and may adversely impact device performance. 

[0011] The present invention is directed to a method of 
solving, or at least reducing, some or all of the aforemen 
tioned problems. 

SUMMARY OF THE INVENTION 

[0012] The present invention is directed to a method of 
planariZing or polishing process layers formed above a 
surface of a semiconducting substrate. In one illustrative 
embodiment, the method comprises determining the thick 
ness of a process layer formed above a semiconducting 
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substrate and determining a polishing recipe for said process 
layer based upon the measured thickness of the process 
layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The invention may be understood by reference to 
the following description taken in conjunction With the 
accompanying draWings, in Which like reference numerals 
identify like elements, and in Which: 

[0014] FIG. 1 is a schematic draWing of an illustrative 
polishing tool; 

[0015] FIG. 2 is a ?oWchart depicting one illustrative 
embodiment of the present invention; 

[0016] FIG. 3 is a schematic draWing of one illustrative 
embodiment of a system capable of employing the present 
invention; 

[0017] FIG. 4 is a graphical depiction of alternative illus 
trative techniques for performing the present invention; and 

[0018] FIG. 5 is another illustrative embodiment of the 
present invention. 

[0019] While the invention is susceptible to various modi 
?cations and alternative forms, speci?c embodiments 
thereof have been shoWn by Way of eXample in the draWings 
and are herein described in detail. It should be understood, 
hoWever, that the description herein of speci?c embodiments 
is not intended to limit the invention to the particular forms 
disclosed, but on the contrary, the intention is to cover all 
modi?cations, equivalents, and alternatives falling Within 
the spirit and scope of the invention as de?ned by the 
appended claims. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0020] Illustrative embodiments of the invention are 
described beloW. In the interest of clarity, not all features of 
an actual implementation are described in this speci?cation. 
It Will of course be appreciated that in the development of 
any such actual embodiment, numerous implementation 
speci?c decisions must be made to achieve the developers’ 
speci?c goals, such as compliance With system-related and 
business-related constraints, Which Will vary from one 
implementation to another. Moreover, it Will be appreciated 
that such a development effort might be complex and 
time-consuming, but Would nevertheless be a routine under 
taking for those of ordinary skill in the art having the bene?t 
of this disclosure. 

[0021] The present invention is directed to a method of 
planariZing the surface of process layers formed above a 
semiconducting substrate. In disclosing the present inven 
tion, reference Will be made to the illustrative embodiment 
of the invention depicted in FIGS. 2-5. The relative siZes of 
the various features depicted in the draWings may be eXag 
gerated or reduced as compared to the siZe of those feature 
siZes on actual devices. Nevertheless, the attached draWings 
are included to aid in obtaining an understanding of the 
present invention. Moreover, the present method is appli 
cable to a variety of technologies, e.g., NMOS, PMOS, 
CMOS, etc., and is readily applicable to a variety of devices, 
including, but not limited to, logic devices, memory devices, 
etc. 
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[0022] By Way of background, an illustrative multiple arm 
polishing tool 10 is depicted in FIG. 1. The particular 
embodiment of the polishing tool 10 depicted in FIG. 1 is 
by Way of eXample only. In one illustrative embodiment, the 
polishing tool 10 is a SpeedFam CMP V multi-arm polisher. 
As Will be readily apparent to those skilled in the art upon 
a complete reading of the present application, the present 
invention is readily applicable to any tool for polishing or 
planariZing the surface of a process layer. 

[0023] To planariZe a process layer, the table 12 is rotated 
at typically a constant speed, and doWnforces are applied to 
each of the individual polishing arms 18 for a predetermined 
time. All of these parameters are based upon eXpected 
removal rates of the appropriate material under consider 
ation. The polishing recipe may be controlled through a 
variety of parameters. In the illustrative embodiment of the 
polishing tool 10 disclosed herein, each of the polishing 
arms 18 is individually controllable. For example, the doWn 
force applied by each polishing arm 18, the duration of the 
polishing operation performed by each polishing arm 18, the 
amount of carrier backforce pressure used to secure the 
Wafer to each polishing arm 18, the rotational speed of each 
polishing arm 18, and/or the oscillation of each polishing 
arm 18 may be varied to control the polishing operations 
performed on a particular Wafer. The above-identi?ed list of 
parameters that may be varied is not intended to be exhaus 
tive. Those skilled in the art Will readily appreciate that, in 
using the present invention, any variable that affects the 
polishing recipe may be varied to achieve control of the 
polishing operations. 

[0024] In general, the polishing recipe may be varied for 
each polishing arm 18. That is, in the illustrative polishing 
tool 10 disclosed herein, a different polishing recipe may be 
performed by each of the polishing arms 18, depending upon 
the measured thickness of the process layer to be polished. 
For eXample, the doWnforce pressure applied by each arm 18 
may be different, as Well as the duration of the polish by each 
arm 18. In short, the present invention alloWs polishing 
operations to be tailored to a particular Wafer, depending 
upon the measured thickness of the process layer on that 
Wafer that is to be polished. This technique takes into 
account actual variations in the thickness, as manufactured, 
of the process layers to be polished. 

[0025] One illustrative embodiment of the present inven 
tion Will noW be described With reference to FIGS. 2 and 3 
of the attached draWings. As shoWn therein, the present 
invention is comprised of determining the pre-polish thick 
ness of a process layer, as indicated at block 30, and 
determining a polishing recipe for the process layer based 
upon the measured pre-polish thickness of the layer, as 
indicated at block 40. After polishing operations are com 
pleted in the polishing tool 10, using the recipe determined 
at block 40, the Wafer eXits the polishing tool 10 for further 
processing, e.g., photolithography and etching processes. 

[0026] As indicated in FIG. 3, the step of determining the 
pre-polish thickness of the process layer may be determined 
by a metrology tool 32. As Will be apparent to those skilled 
in the art upon a complete reading of the present application, 
the metrology tool 32 may be any tool that is useful for 
measuring the thickness of a previously formed process 
layer. In one illustrative embodiment, the metrology tool 32 
is an OptiProbe metrology tool by Therma-Wave, Inc. 
Depending upon the particular application, the metrology 
tool 32 may be used to determine an average thickness of the 
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process layer, or it may be used to determine maximum or 
minimum thicknesses at any particular location of the pro 
cess layer or the thickness distribution across the surface of 
the Wafer, depending upon the particular design consider 
ations. 

[0027] The thickness of the process layer measured by the 
metrology tool 32 may be retrieved by a local controller 36, 
e.g, a con?gurable equipment interface (CEI) using standard 
GEMS/SECS protocols, Which, in turn, may be transmitted 
to a master controller 37, e.g., a computer using the 
Advanced Process Control FrameWork softWare. In one 
embodiment, the local controller 36 sends the master con 
troller 37 information on the Wafer inspected at the metrol 
ogy tool 32, e.g., the measured thickness of the process 
layer, lot number, Wafer number, production route, opera 
tion, etc. When the lot arrives at the polish operation, the 
master controller 37 retrieves the information regarding the 
appropriate Wafer and at least the measured thickness of the 
process layer on the Wafer. Although the local controller 36 
and the master controller 37 are depicted as separate entities 
in the illustrative embodiment, those skilled in the art Will 
recogniZe that the functionality performed by the local 
controller 36 and the master controller 37 could be per 
formed by a single controller. Moreover, the functionality of 
the master controller 37 and the local controller 36 could be 
implemented on the computers and/or controllers resident on 
the polishing tool 10. Thus, the particular con?guration 
depicted in the draWings should not be considered a limi 
tation of the present invention. 

[0028] As indicated in FIG. 4, the step of determining a 
polishing recipe for the process layer based upon the mea 
sured pre-polish thickness of the layer, as indicated at block 
40 in FIGS. 2 and 4, may be accomplished in several 
different Ways. The particular techniques employed are 
matters of design choice, and these techniques may be 
in?uenced by the control system of the local controller 36 
and the control system resident on the polishing tool 10. By 
Way of example, in some control schemes, a polishing recipe 
may be doWnloaded from the master controller 37 and at 
least one of the parameters of a previously stored polishing 
recipe may be modi?ed by, for example, the local controller 
36 or master controller 37, based upon the pre-polish thick 
ness measurement obtained by the metrology tool 32, as 
indicated at block 42 of FIG. 4. Another technique may 
involve pre-storage of multiple polishing recipes on, for 
example, the master controller 37. Each of the polishing 
recipes Would be applicable to a pre-selected range of 
pre-polish thicknesses of the process layer. Depending upon 
the pre-polish thickness of the process layer, as determined 
by the metrology tool 32, the appropriate recipe may be 
selected and doWnloaded to the polishing tool 10, as indi 
cated at block 44 of FIG. 4. In yet another example, the 
polishing tool 10 Will alloW the local controller 36 to directly 
control a parameter of the polishing tool 10, as indicated at 
block 45 of FIG. 4, e.g., the local controller 36 may also be 
able to directly control the rotational speed of each of the 
rotating polishing arms 18. Other techniques and methods 
for achieving the above-described results Will be recogniZed 
by those skilled in the art With the bene?t of the present 
disclosure. 

[0029] By Way of example, the operations performed at 
block 42 may comprise adjusting any variable of the pol 
ishing recipe that may be used to control the amount of 
material removed by the polishing operation. The operations 
at block 42 may involve taking a previous recipe that Was 
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designed for an anticipated thickness of the process layer 
and varying one or more process parameters. For example, 
if the measured pre-polish thickness of the process layer is 
greater than anticipated, the nominal polishing recipe may 
be adjusted so that more material is removed, i.e., the 
polishing arm doWnforce may be increased, the duration of 
the polish may be increased, etc. Of course, more than one 
variable may be adjusted in order to accomplish this goal. 

[0030] As an alternative, the step of determining a pol 
ishing recipe, as indicated at block 40, may be accom 
plished, as indicated at block 44, by selecting a recipe based 
upon the measured thickness of the process layer. In this 
illustrative embodiment, multiple polishing recipes, corre 
lated With a measured pre-polish thickness, or range of 
thicknesses, of the process layer, may be stored in, for 
example, the local controller 36, the master controller 37, or 
on the control system of the polishing tool 10. That is, using 
this technique, a variety of different polishing recipes may 
be stored for appropriate pre-process thicknesses, or range of 
thicknesses, of the process layer. Based upon the thickness 
measurement obtained from the metrology tool 32, the 
appropriate polishing recipe is selected and performed at the 
polishing tool 10. 

[0031] As another example, the operations performed at 
block 42 may involve controlling a process variable of the 
polishing tool 10, as indicated at block 45. In this technique, 
the local controller 36 may directly control the process 
parameters of the polishing tool 10. For example, the local 
controller 36 may be used to directly modify a parameter of 
the polishing recipe, e.g., polishing arm doWnforce. In 
effect, the controller 36 may be used to adjust at least one 
process variable of a polishing recipe to a neW variable 
based upon the pre-polish thickness of the process layer. 
Thereafter, polishing operations are performed on the pro 
cess layer using a polishing recipe that includes the neW 
value of the process variable. The parameter controlled, as 
Well as the magnitude of any changes, are determined based 
upon the measured thickness of the process layer. Of course, 
more than one process variable may be changed. In this 
technique, the local controller 36 may actually override the 
control system resident on the polishing tool 10. 

[0032] Yet another illustrative embodiment of the present 
invention is directed in FIG. 5. The illustrative method 
comprises determining the pre-polish thickness of a ?rst 
process layer on a ?rst Wafer comprised of a semiconducting 
substrate, as indicated at block 50, and determining a 
polishing recipe for the ?rst process layer based upon the 
pre-polish thickness of the ?rst process layer, as indicated at 
block 52. The illustrative method further comprises deter 
mining the pre-polish thickness of a second process layer on 
a second Wafer comprised of a semiconducting substrate, as 
indicated at block 54, and determining a polishing recipe for 
the second process layer based upon the pre-polish thickness 
of the second process layer, as indicated at block 56. The 
method also comprises polishing the ?rst process layer using 
the ?rst polishing recipe and polishing the second process 
layer using the second polishing recipe, as indicated at block 
58. 

[0033] As Will be apparent to those skilled in the art upon 
a complete reading of the present invention, the order of the 
steps depicted in FIG. 5 may be varied. Additionally, the 
various acts identi?ed in FIG. 5, tag, the act of polishing the 
?rst and second process layers, as indicated at block 58, may 
be performed at the same time or at different times. The steps 
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of determining the pre-polish thickness of the ?rst and 
second process layers, as indicated at blocks 50 and 54, may 
be accomplished by any metrology tool, such as the illus 
trative OptiProbe described above. The steps of determining 
a ?rst and second polishing recipe, as indicated at blocks 52 
and 56, may be accomplished by at least the three illustrative 
techniques indicated at blocks 42, 44 and 45 of FIG. 4. 
Moreover, depending upon the pre-polish thickness of the 
?rst and second process layers, the ?rst and second polishing 
recipes may turn out to be the same or very similar. Of 
course, they may also be different. Lastly, the acts of 
polishing the ?rst and second process layers, as indicated at 
block 58, may be performed in a single polishing tool, or 
they may be performed in separate polishing tools. 

[0034] The present invention may also be embodied in a 
machine or computer readable format, e.g., an appropriately 
programmed computer, a softWare program Written in any of 
a variety of programming languages. The softWare program 
Would be Written to carry out various functional operations 
of the present invention, such as those indicated in FIGS. 4A 
and 4B, and elseWhere in the speci?cation. Moreover, a 
machine or computer readable format of the present inven 
tion may be embodied in a variety of program storage 
devices, such as a diskette, a hard disk, a CD, a DVD, a 
nonvolatile electronic memory, or the like. The softWare 
program may be run on a variety of devices, e.g., a proces 
sor. 

[0035] The particular embodiments disclosed above are 
illustrative only, as the invention may be modi?ed and 
practiced in different but equivalent manners apparent to 
those skilled in the art having the bene?t of the teachings 
herein. For eXample, the process steps set forth above may 
be performed in a different order. Furthermore, no limita 
tions are intended to the details of construction or design 
herein shoWn, other than as described in the claims beloW. 
It is therefore evident that the particular embodiments dis 
closed above may be altered or modi?ed and all such 
variations are considered Within the scope and spirit of the 
invention. Accordingly, the protection sought herein is as set 
forth in the claims beloW. 

What is claimed: 
1. A method, comprising: 

determining a thickness of a process layer formed above 
a semiconducting substrate; 

determining a process recipe for polishing said process 
layer based upon the determined thickness of said 
process layer; and 

performing a polishing operation on said process layer 
using said process recipe. 

2. The method of claim 1, Wherein determining a thick 
ness of a process layer formed above a semiconducting 
substrate comprises determining an average thickness for 
said process layer. 

3. The method of claim 1, Wherein determining a thick 
ness of a process layer formed above a semiconducting 
substrate comprises determining a minimum thickness for 
said process layer. 

4. The method of claim 1, Wherein determining a thick 
ness of a process layer formed above a semiconducting 
substrate comprises determining a maXimum thickness for 
said process layer. 
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5. The method of claim 1, further comprising providing 
said determined thickness to a controller and said controller 
performs the step of determining a process recipe for pol 
ishing said process layer based upon said determined thick 
ness of said process layer. 

6. The method of claim 1, Wherein determining a process 
recipe for polishing said process layer based upon the 
determined thickness of said process layer comprises modi 
fying at least one process parameter of a previously stored 
polishing recipe based upon said determined thickness of 
said process layer. 

7. The method of claim 1, Wherein determining a process 
recipe for polishing said process layer based upon the 
determined thickness of said process layer comprises select 
ing a previously stored polishing recipe based upon the 
determined thickness of said process layer. 

8. The method of claim 1, Wherein determining a process 
recipe for polishing said process layer based upon the 
determined thickness of said process layer comprises con 
trolling a process variable of a polishing tool. 

9. The method of claim 1, Wherein said polishing recipe 
is performed on a multi-head polishing tool. 

10. The method of claim 6, Wherein modifying at least one 
process parameter of a previously stored polishing recipe 
based upon said determined thickness of said process layer 
comprises modifying the duration of said polishing opera 
tion based upon said determined thickness of said process 
layer. 

11. The method of claim 6, Wherein modifying at least one 
process parameter of a previously stored polishing recipe 
based upon said determined thickness of said process layer 
comprises modifying a doWnforce applied to a polishing arm 
of a polishing tool based upon said determined thickness of 
said process layer. 

12. The method of claim 6, Wherein modifying at least one 
process parameter of a previously stored polishing recipe 
based upon said determined thickness of said process layer 
comprises modifying a backforce pressure applied to secure 
a Wafer to a polishing head of a polishing tool based upon 
said determined thickness of said process layer. 

13. The method of claim 6, Wherein modifying at least one 
process parameter of a previously stored polishing recipe 
based upon said determined thickness of said process layer 
comprises modifying a rotational speed of a polishing arm of 
a polishing tool based upon said determined thickness of 
said process layer. 

14. The method of claim 6, Wherein modifying at least one 
process parameter of a previously stored polishing recipe 
based upon said determined thickness of said process layer 
comprises modifying an oscillation path of a polishing arm 
of a polishing tool based upon said determined thickness of 
said process layer. 

15. The method of claim 8, Wherein controlling a process 
variable of a polishing tool comprises controlling at least 
one of a doWnforce on a polishing arm, a duration of said 
polishing operation, a rotational speed of a polishing arm, a 
carrier backforce pressure, and an oscillation path of a 
polisher arm of said polishing tool. 

16. A method, comprising: 

determining a thickness of a process layer formed above 
a semiconducting substrate; adjusting at least one pro 
cess variable of a polishing recipe to a neW value based 
upon said determined thickness of said process layer; 
and 
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performing a polishing operation on said process layer 
using a polishing recipe that comprises said neW value 
of said at least one process variable. 

17. The method of claim 16, Wherein said at least one 
process variable comprises a time duration of a polishing 
operation. 

18. The method of claim 16, Wherein said at least one 
process variable comprises a doWnforce applied to a pol 
ishing tool. 

19. The method of claim 16, Wherein said at least one 
process variable comprises a backforce pressure applied to 
secure a Wafer to a polishing head of a polishing tool. 

20. The method of claim 16, Wherein said at least one 
process variable comprises a rotational speed of a polishing 
arm of a polishing tool. 

21. The method of claim 16, Wherein said at least one 
process variable comprises an oscillation path of a polishing 
arm of a polishing tool. 

22. A method, comprising: 

determining a thickness of a ?rst process layer formed 
above a ?rst semiconducting substrate; 

determining a ?rst process recipe for polishing said ?rst 
process layer based upon the determined thickness of 
said ?rst process layer; 

determining a thickness of a second process layer formed 
above a second semiconducting substrate; 

determining a second process recipe for polishing said 
second process layer based upon the determined thick 
ness of said second process layer; 

polishing said ?rst process layer using said ?rst process 
recipe; and 

polishing said second process layer using said second 
process recipe. 

23. The method of claim 22, Wherein determining a 
thickness of a ?rst process layer formed above a ?rst 
semiconducting substrate comprises determining an average 
thickness, a minimum thickness, or a maXimum thickness 
for said ?rst process layer. 

24. The method of claim 22, Wherein determining a 
thickness of a second process layer formed above a second 
semiconducting substrate comprises determining an average 
thickness, a minimum thickness, or a maXimum thickness 
for said second process layer. 

25. The method of claim 22, further comprising providing 
said determined thickness of said ?rst process layer to a 
controller and said controller performs the step of determin 
ing a ?rst process recipe for polishing said ?rst process layer 
based upon said determined thickness of said ?rst process 
layer. 

26. The method of claim 22, further comprising providing 
said determined thickness of said second process layer to a 
controller and said controller performs the step of determin 
ing a second process recipe for polishing said second 
process layer based upon said determined thickness of said 
second process layer. 

27. The method of claim 22, Wherein determining a ?rst 
process recipe for polishing said ?rst process layer based 
upon the determined thickness of said ?rst process layer 
comprises modifying at least one process parameter of a 
previously stored polishing recipe based upon said deter 
mined thickness of said ?rst process layer. 
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28. The method of claim 22, Wherein determining a 
second process recipe for polishing said second process 
layer based upon the determined thickness of said second 
process layer comprises modifying at least one process 
parameter of a previously stored polishing recipe based upon 
said determined thickness of said second process layer. 

29. The method of claim 22, Wherein determining a ?rst 
process recipe for polishing said ?rst process layer based 
upon the determined thickness of said ?rst process layer 
comprises selecting a previously stored polishing recipe 
based upon the determined thickness of said ?rst process 
layer. 

30. The method of claim 22, Wherein determining a 
second process recipe for polishing said second process 
layer based upon the determined thickness of said second 
process layer comprises selecting a previously stored pol 
ishing recipe based upon the determined thickness of said 
second process layer. 

31. The method of claim 22, Wherein determining a ?rst 
process recipe for polishing said ?rst process layer based 
upon the determined thickness of said ?rst process layer 
comprises controlling a process variable of a polishing tool. 

32. The method of claim 22, Wherein determining a 
second process recipe for polishing said second process 
layer based upon the determined thickness of said second 
process layer comprises controlling a process variable of a 
polishing tool. 

33. The method of claim 22, Wherein said ?rst and second 
polishing recipes are performed on a multi-head polishing 
tool. 

34. The method of claim 22, Wherein said ?rst and second 
polishing recipes are different. 

35. The method of claim 22, Wherein said ?rst and second 
polishing recipes are the same. 

36. The method of claim 27, Wherein modifying at least 
one process parameter of a previously stored polishing 
recipe based upon said determined thickness of said ?rst 
process layer comprises modifying the duration of said 
polishing operation based upon said determined thickness of 
said ?rst process layer. 

37. The method of claim 28, Wherein modifying at least 
one process parameter of a previously stored polishing 
recipe based upon said determined thickness of said second 
process layer comprises modifying the duration of said 
polishing operation based upon said determined thickness of 
said second process layer. 

38. The method of claim 27, Wherein modifying at least 
one process parameter of a previously stored polishing 
recipe based upon said determined thickness of said ?rst 
process layer comprises modifying a doWnforce applied to a 
polishing arm of a polishing tool based upon said deter 
mined thickness of said ?rst process layer. 

39. The method of claim 28, Wherein modifying at least 
one process parameter of a previously stored polishing 
recipe based upon said determined thickness of said second 
process layer comprises modifying a doWnforce applied to a 
polishing arm of a polishing tool based upon said deter 
mined thickness of said second process layer. 

40. The method of claim 27, Wherein modifying at least 
one process parameter of a previously stored polishing 
recipe based upon said determined thickness of said ?rst 
process layer comprises modifying a backforce pressure 
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applied to secure a Wafer to a polishing head of a polishing 
tool based upon said determined thickness of said ?rst 
process layer. 

41. The method of claim 28, Wherein modifying at least 
one process parameter of a previously stored polishing 
recipe based upon said determined thickness of said second 
process layer comprises modifying a backforce pressure 
applied to secure a Wafer to a polishing head of a polishing 
tool based upon said determined thickness of said second 
process layer. 

42. The method of claim 27, Wherein modifying at least 
one process parameter of a previously stored polishing 
recipe based upon said determined thickness of said ?rst 
process layer comprises modifying a rotational speed of a 
polishing arm of a polishing tool based upon said deter 
mined thickness of said ?rst process layer. 

43. The method of claim 28, Wherein modifying at least 
one process parameter of a previously stored polishing 
recipe based upon said determined thickness of said second 
process layer comprises modifying a rotational speed of a 
polishing arm of a polishing tool based upon said deter 
mined thickness of said second process layer. 

44. The method of claim 27, Wherein modifying at least 
one process parameter of a previously stored polishing 
recipe based upon said determined thickness of said ?rst 
process layer comprises modifying an oscillation path of a 
polishing arm of a polishing tool based upon said deter 
mined thickness of said ?rst process layer. 

45. The method of claim 28, Wherein modifying at least 
one process parameter of a previously stored polishing 
recipe based upon said determined thickness of said second 
process layer comprises modifying an oscillation path of a 
polishing arm of a polishing tool based upon said deter 
mined thickness of said second process layer. 

46. The method of claim 27, Wherein modifying at least 
one process parameter of a previously stored polishing 
recipe based upon said determined thickness of said ?rst 
process layer comprises modifying a carrier backforce pres 
sure of a polishing tool based upon said determined thick 
ness of said ?rst process layer. 

47. The method of claim 28, Wherein modifying at least 
one process parameter of a previously stored polishing 
recipe based upon said determined thickness of said second 
process layer comprises modifying a carrier backforce pres 
sure of a polishing tool based upon said determined thick 
ness of said second process layer. 

48. The method of claim 31, Wherein controlling a process 
variable of a polishing tool comprises controlling at least 
one of a doWnforce on a polishing arm, a duration of said 

polishing operation, a rotational speed of a polishing arm, a 
carrier backforce pressure, and an oscillation path of a 
polisher arm of said polishing tool. 

49. The method of claim 32, Wherein controlling a process 
variable of a polishing tool comprises controlling at least 
one of a doWnforce on a polishing arm, a duration of said 

polishing operation, a rotational speed of a polishing arm, a 
carrier backforce pressure, and an oscillation path of a 
polisher arm of said polishing tool. 
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50. A system, comprising: 

a metrology tool for determining a thickness of a process 
layer; and 

a planariZation tool adapted to perform a planariZation 
recipe that is determined based upon the thickness of 
said process layer. 

51. The system of claim 50, further comprising a con 
troller that alloWs communications betWeen said metrology 
tool and said planariZation tool. 

52. The system of claim 50, Wherein said planariZation 
tool is a chemical mechanical polishing tool. 

53. The system of claim 50, Wherein said metrology tool 
is an ellipsometer. 

54. The system of claim 51, Wherein said controller is a 
stand-alone controller. 

55. The system of claim 51, Wherein said controller is 
resident on said planariZation tool. 

56. The system of claim 51, Wherein said controller is 
resident on said metrology tool. 

57. A system, comprising: 

a metrology tool for determining a thickness of a process 
layer; 

a chemical mechanical polishing tool adapted to perform 
a polishing recipe that is determined based upon the 
thickness of said process layer; and 

a controller that alloWs communications betWeen said 
metrology tool and said chemical mechanical polishing 
tool. 

58. The system of claim 57, Wherein said metrology tool 
is an ellipsometer. 

59. The system of claim 57, Wherein said controller is a 
stand-alone controller. 

60. The system of claim 57, Wherein said controller is 
resident on said chemical mechanical polishing tool. 

61. The system of claim 57, Wherein said controller is 
resident on said metrology tool. 

62. Acomputer-readable, program storage device encoded 
With instructions that, When executed by a computer, per 
form a method comprising: 

determining a thickness of a process layer formed above 
a semiconducting substrate; 

determining a process recipe for polishing said process 
layer based upon the determined thickness of said 
process layer; and 

performing a polishing operation on said process layer 
using said process recipe. 

63. Acomputer-readable, program storage device encoded 
With instructions that, When executed by a computer, per 
form a method comprising: 

determining a thickness of a process layer formed above 
a semiconducting substrate; 

adjusting at least one process variable of a polishing 
recipe to a neW value based upon said determined 
thickness of said process layer; and 

performing a polishing operation on said process layer 
using a polishing recipe that comprises said neW value 
of said at least one process variable. 

* * * * * 


