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(57)  Chemical mechanical polishing pads having a
window (16,20,120) with an integral identification feature
(11,30,130), wherein the window has a polishing face
and a nonpolishing face, wherein the integral identifica-
tion feature is observable through the window, and
wherein the integral identification feature identifies the

chemical mechanical polishing pad as a type of chemical
mechanical polishing pad selected from a plurality of
types of chemical mechanical polishing pads. Also pro-
vided is a method of making such chemical mechanical
polishing pads and for using them to polish a substrate
selected from a magnetic substrate, an optical substrate
and a semiconductor substrate.
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Description

[0001] The present invention relates generally to the
field of chemical mechanical polishing. In particular, the
present invention is directed to a chemical mechanical
polishing pad having a window with an integral identifi-
cation feature and methods of making and using the
same.

[0002] Chemical mechanical planarization, or chemi-
cal mechanical polishing (CMP), is a common technique
used to polish substrates, such as semiconductor wafers.
In conventional CMP using a dual-axis rotary polisher, a
wafer carrier, or polishing head, is mounted on a carrier
assembly. The polishing head holds the wafer and posi-
tions it in contact with a polishing layer of a polishing pad
within the polisher. The polishing pad typically exhibits a
diameter greater than twice the diameter of the wafer
being planarized. During polishing, each of the polishing
pad and the wafer is rotated about its respective central
axis while the wafer is engaged with the polishing layer.
The central axis of the wafer is offset relative to the central
axis of the polishing pad by a distance greater than the
radius of the wafer such that the rotation of the pad
sweeps out a ring-shaped "wafer track", the region on
the polishing surface which contacts the wafer during pol-
ishing. When the only movement of the wafer is rotational,
the width of the wafer track is equal to the diameter of
the wafer. However, in some dual-axis polishers, the wa-
fer is oscillated in a plane perpendicular to its axis of
rotation. In this case, the width of the wafer track is wider
than the diameter of the wafer by an amount that ac-
counts for the displacement due to the oscillation.
[0003] An important step in CMP is determining an
end-pointto the process. Accordingly, a variety of planari-
zation end-point detection methods have been devel-
oped, for example, methods involving optical in-situ
measurements of the wafer surface. The optical tech-
nique involves providing the window polishing pad with
a window that is transparent for select wavelengths of
light. A light beam is directed through the window to the
wafer surface, where it reflects and passes back through
the window to a detector (e.g., a spectrophotometer).
Based on the return signal, properties of the wafer sur-
face (e.g., the thickness of films) can be determined for
end-point detection.

[0004] To facilitate an increasing number of different
polishing processes being implemented in, for example,
the manufacture of integrated circuits and other electron-
ic devices, many different chemical mechanical polishing
pads have already been developed and more are under
active development. The suite of current chemical me-
chanical polishing pad options includes polishing layers
comprising porous and non-porous polymers, film and
felt based poromeric materials and a variety of surface
modification options (e.g., groove patterns). The various
polishing layer options may be combined with various
subpad and intermediate layer options, different stack
adhesives, window options, etc. Each of these various
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options has the potential for altering the polishing prop-
erties of the resultant chemical mechanical polishing pad.
The selection and installation of the proper chemical me-
chanical polishing pad is important to achieve the desired
polishing results. The inadvertent installation of the
wrong chemical mechanical polishing pad can result in
significantlost time and may cause costly device damage
and yield losses. This concern is exacerbated by the fact
that many chemical mechanical polishing pads having
substantially different polishing properties can have a
similar appearance. Accordingly, it is becoming an in-
creasing concern for semiconductor fabrication facility
operators to have an effective means to quickly and easily
identify chemical mechanical polishing pads.

[0005] One approach to facilitating identification of pol-
ishing pads is disclosed in United States Patent Nos.
5,533,923 and 5,584,146 to Shamouillan et al. Shamouil-
lan et al. disclose a structure useful as a polishing pad
for chemical mechanical polishing, comprising: (a) plu-
rality of conduits; and (b) a matrix of material in contact
with and supporting said conduits and shaped to form a
polishing pad; wherein, said conduits are constructed
from a first material which is different from a second ma-
terial used as said support matrix, wherein said conduits
are positioned within said support matrix in a manner
such that longitudinal centerlines of said conduits form
an angle principally ranging from about 60° to about 120°
with the working surface of said polishing pad and where-
in the polishing pad is color coded to identify the chemical
compatibility of the pad, so that the user can easily select
from his inventory the pad which is compatible with the
polishing operation to be performed.

[0006] Notwithstanding, there is a continuing need for
improved methods of identifying and distinguishing var-
ious chemical mechanical polishing pads to reduce the
likelihood that the wrong chemical mechanical polishing
pad will be installed on a polisher for a given polishing
operation and to increase the likelihood that a misoper-
ation event involving the inadvertent installation of the
wrong type of chemical mechanical polishing pad is
avoided.

[0007] In one aspect of the present invention, there is
provided a chemical mechanical polishing pad for polish-
ing a substrate selected from a magnetic substrate, an
optical substrate and a semiconductor substrate; com-
prising: a polishing layer having a polishing surface
adapted for polishing the substrate, a window and an
integral identification feature; and, wherein the window
has a polishing face and a nonpolishing face, wherein
the integral identification feature is observable through
the window, wherein the integral identification feature
identifies the chemical mechanical polishing pad as a
type of chemical mechanical polishing pad selected from
a plurality of types of chemical mechanical polishing
pads.

[0008] Inanotheraspectofthe presentinvention, there
is provided a method of making the chemical mechanical
polishing pad having a window with an integral identifi-
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cation feature, comprising: providing a polishing layer
with a polishing surface and a window, wherein the win-
dow has a polishing face and a nonpolishing face and
wherein the polishing face is parallel with the polishing
surface; providing an integral identification feature; and,
interfacing the integral identification feature with the pol-
ishing layer; wherein the integral identification feature is
observable through the window at the polishing face; and,
wherein the polishing surface is adapted for polishing the
substrate.

[0009] Inanotheraspectofthe presentinvention, there
is provided a method for chemical mechanical polishing
of a substrate selected from a magnetic substrate, an
optical substrate and a semiconductor substrate, com-
prising: providing a chemical mechanical polishing ap-
paratus having a platen; providing at least one substrate
selected from a magnetic substrate, an optical substrate
and a semiconductor substrate; providing at least two
polishing operations; providing a plurality of types of
chemical mechanical polishing pads having a window,
wherein each type of chemical mechanical polishing pad
has different polishing properties and an integral identi-
fication feature to distinguish each type of chemical me-
chanical polishing pad from the other types of chemical
mechanical polishing pads in the plurality of types,
wherein the integral identification feature is non-polish
active, wherein the integral identification feature is se-
lected to be observable through the window and to
uniquely identify each type of chemical mechanical pol-
ishing pad in the plurality of types; providing at least two
polishing recipes, wherein each polishing recipe corre-
sponds to one of the at least two polishing operations
and wherein each polishing recipe includes an identifi-
cation of the integral identification feature associated with
the type of chemical mechanical polishing pad to be used;
selecting a polishing operation to be performed from the
at least two polishing operations ("the selected polishing
operation") and a corresponding polishing recipe ("the
selected recipe"); installing onto the platen the type of
chemical mechanical polishing pad identified in the se-
lected recipe; observing the integral identification feature
of the installed chemical mechanical polishing pad and
verifying that it corresponds with that identified in the se-
lected recipe; and performing the selected polishing op-
eration on the at least one substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Figure 1is adepiction of a perspective top/side
view of a chemical mechanical polishing pad of the
present invention having a substantially circular cross
section.

[0011] Figure 2 is a cross sectional cut away view of
a chemical mechanical polishing pad of the present in-
vention.

[0012] Figure 3 is a cross sectional cut away view of
a chemical mechanical polishing pad of the present in-
vention.
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[0013] Figure 4 is a cross sectional cut away view of
a chemical mechanical polishing pad of the present in-
vention.
[0014] Figure 5is a cross sectional cut away view of
a chemical mechanical polishing pad of the present in-
vention.
[0015] Figure 6 is a cross sectional cut away view of
a chemical mechanical polishing pad of the present in-
vention.
[0016] Figure 7 is a cross sectional cut away view of
a chemical mechanical polishing pad of the present in-
vention.
[0017] Figure 8 is a cross sectional cut away view of
a chemical mechanical polishing pad of the present in-
vention.
[0018] Figure 9 is a cross sectional cut away view of
a chemical mechanical polishing pad of the present in-
vention.
[0019] Figure 10 is a cross sectional cut away view of
a chemical mechanical polishing pad of the present in-
vention.
[0020] Figure 11 is a cross sectional cut away view of
a chemical mechanical polishing pad of the present in-
vention.

DETAILED DESCRIPTION

[0021] The term "substantially circular cross sec-
tion" as used herein and in the appended claims in ref-
erence to a chemical mechanical polishing pad or a pol-
ishing pad component (e.g., polishing layer 10) means
that the longestradius, r, of a cross section from a central
axis 12 to an outer periphery 15 of the polishing pad or
pad component is £20% longer than the shortest radius,
r, of the cross section from the central axis 12 to the outer
periphery 15. (See Figure 1).

[0022] The term "polishing medium" as used herein
and in the appended claims encompasses particle-con-
taining polishing solutions and non-particle-containing
solutions, such as abrasive-free and reactive-liquid pol-
ishing solutions.

[0023] The term "color based indicia" as used herein
and in the appended claims means a color that is both
detectable by a human observer having normal color vi-
sion and distinguishable by a human observer having
normal color vision from the color of any other color based
indicia in the integral identification feature and the color
(s) exhibited by adjacent portions of the chemical me-
chanical polishing pad.

[0024] Theterm "colorfast" as used herein and in the
appended claims in reference to a color indicia means
that the color of the indicia will not bleed or fade during
polishing.

[0025] The term "observable" as used herein and in
the appended claims in reference to a given visually dis-
tinct indicia of an integral identification feature means
that a human observer (including one having a color vi-
sion impairment) will be able to see and distinguish the
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visually distinct indicia from other visually distinct indicia
of the integral identification feature and the adjacent por-
tions of the chemical mechanical polishing pad.

[0026] Theterm"poly(urethane)" as used hereinand
in the appended claims encompasses

(a) polyurethanes formed from the reaction of (i) iso-
cyanates and (ii) polyols (including diols); and, (b)
poly(urethane) formed from the reaction of (i) isocy-
anates with (ii) polyols (including diols) and (iii) water,
amines or a combination of water and amines.

[0027] The chemical mechanical polishing pad of the
present invention contains an integral identification fea-
ture to facilitate unique identification of the chemical me-
chanical polishing pad by polishing pad type (e.g.,
IC1000® available from Rohm and Haas) and to distin-
guish it from other types of chemical mechanical polish-
ing pads (e.g., VisionPad® 5000 available from Rohm
and Haas). Itis important to note that, according to some
reports, as much as eight percent of the male population
and less than one percent of the female population has
some form of color vision impairment. Color vision im-
pairments alter the way that colors are perceived by the
impaired individual. Depending on the type and severity
of the color vision impairment, colors that are easily dif-
ferentiable to individuals having normal color vision may
be indistinguishable for the color vision impaired individ-
ual. Optionally, to facilitate the manual installation of
chemical mechanical polishing pads onto a chemical me-
chanical polishing apparatus and to alleviate potential
concerns associated with simple color identification by
human observers, a combination of color and non-color
based visual indicia can be implemented to identify dif-
ferent types of chemical mechanical polishing pads for
human observers, including those individuals having a
color vision impairment.

[0028] The integralidentification feature of the present
invention is a non-polish active feature. That is, the inte-
gral identification feature exhibits no inherent physical or
chemical effect on polishing. Preferably, the integral iden-
tification feature is observable throughout the useful life-
time of the chemical mechanical polishing pad. Prefera-
bly, the integral identification feature is incorporated in a
portion of the chemical mechanical polishing pad that
falls within the wafer track or polishing track. Preferably,
in configurations of the chemical mechanical polishing
pads of the present invention wherein the integral iden-
tification feature is incorporated in a portion of the pol-
ishing layer, the integral identification feature does not
extend through the entire thickness of the polishing layer.
More preferably, the integral identification feature is not
incorporated at the polishing surface of the polishing lay-
er. Most preferably, the integral identification feature is
not incorporated in the polishing layer.

[0029] The integral identification feature comprises at
least one color based indicia. Optionally, the color based
indicia is selected to be sufficient by itself to uniquely
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identify a chemical mechanical polishing pad as a given
type of chemical mechanical polishing pad for the pur-
pose of machine sensing. A variety of color sensors are
commercially available that are suitable for use with the
presentinvention. Some examples of commercially avail-
able color sensors include the PCS-Il USB-Connected
Perceptive Color Sensor (reported to recognize up to 255
user defined colors with a color resolution of < 1 AE)
available from Saelig Pittsford, NY and the X-Rite® Ver-
icolor® Non-contact color sensors (reported to store in-
formation on up to 50 active colors with a color resolution
of 0.25 AE) commercially available from JR Technical
Services Inc., Oakville, Ontario, Canada.

[0030] Optionally, the integral identification feature
comprises at least two visually distinct characteristics ob-
servable through the window at the polishing face
throughout the useful life of the chemical mechanical pol-
ishing pad, wherein at least one of the at least two visually
distinct characteristics is a color based indicia, wherein
at least one of the at least two visually distinct character-
istics is a non-color indicia and wherein the at least two
visually distinct characteristics are selected to uniquely
identify a chemical mechanical polishing pad by type of
chemical mechanical polishing pad to a human observer
(including those having color vision impairments).
[0031] Non-color indicia comprise a two-dimensional
shape or outline observable through the window at the
polishing face throughout the useful life of the chemical
mechanical polishing pad. Preferred two-dimensional
shapes are selected from a polygon, a reuleaux polygon,
acircle, an oval, an ellipse, a lens, a lune, a superellipse,
a squoval, a squircle, a quartic plane curve, a fractal, a
symbol (e.g., letters, characters, numbers) and a combi-
nation of at least two of the foregoing shapes. The two-
dimensional shapes can be in outline form with the outer
periphery of the shape having a color different from that
of adjacent portions of the chemical mechanical polishing
pad. The two-dimensional shapes can also be in filled
form, wherein the entire two-dimensional shape is filled
in with a given color different from that of adjacent por-
tions of the chemical mechanical polishing pad. When
combinations of two-dimensional shapes are used, they
can be adjacent or overlapping. When the combinations
are overlapping, the overlapped portion of the shapes
can be adifferent color from the non-overlapped portions.
[0032] Non-color indicia suitable for use with the
present invention are observable through the window at
the polishing face throughout the useful life of the chem-
ical mechanical polishing pad. Preferably, the non-color
indicia is a two-dimensional shape or outline selected
from a polygon, a reuleaux polygon, a circle, an oval, an
ellipse, a lens, a lune, a superellipse, a squoval, a squir-
cle, a quartic plane curve and a symbol. More preferably,
the non-color indicia is a two-dimensional shape or out-
line selected from a reuleaux rectangle, a rectangle, a
circle, a reuleaux square, a squircle, a squoval, a square
and a symbol. Still more preferably, the non-color indicia
is a two-dimensional outline selected from a reuleaux
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retangle, a rectangle, a reuleaux square, a squircle and
a squoval.

[0033] The non-color indicia, optionally, comprises at
least two non-color indicia observable through the win-
dow at the polishing face throughout the useful life of the
chemical mechanical polishing pad. The at least two non-
color indicia can be the same or different shapes (e.g.,
two adjacent rectangular shaped indicia). The non-color
indicia can be in outline form with the border of the non-
color indicia in one color and the center of the indicia in
another. The non-color indicia can be in a filled form with
the whole non-color indicia in one color. The at least two
non-color indicia can overlap one another. Preferably,
the non-overlapping portion of at least one of the at least
two non-color indicia can be a different color from the
overlapped portion. Preferably, the at least two non-color
indicia are selected from a combination of two-dimen-
sional shapes observable at the polishing face through-
out the useful life of the chemical mechanical polishing
pad. The at least two non-color indicia can each be se-
lected from a polygon, a reuleaux polygon, a circle, an
oval, an ellipse, alens, alune, a superellipse, a squoval,
a squircle, a quartic plane curve, a fractal, and a symbol.
More preferably, the at least two non-color indicia can
each be selected from a reuleaux rectangle, a rectangle,
a reuleaux square, a squircle and a squoval.

[0034] The color based indicia comprises at least one
color that is both detectable by a human observer having
normal color vision and distinguishable by a human ob-
server having normal color vision from the color of other
color based indicia of which the integral identification fea-
ture is comprised and from the color(s) exhibited by ad-
jacent portions of the chemical mechanical polishing pad
at the polishing surface throughout the useful life of the
chemical mechanical polishing pad.

[0035] The color based indicia, optionally, comprises
at least two colors, wherein the at least two colors are
selected to be observable as distinct indicia by a human
observer (including individuals having a color vision im-
pairment). Various tools have been developed to assist
in the selection of such observable color based indicia.
Forexample, "ColorBrewer" developed by Cynthia Brew-
er and Mark  Harrower  (http://www.person-
al.psu.edu/cab38/ColorBrewer/ColorBrewer.html).
[0036] Insome embodiments of the present invention,
the color based indicia comprises at least one colorant.
There are a variety of ways in which the at least one
colorant can be incorporated into the chemical mechan-
ical polishing pad. For example, the colorant can be ap-
plied to or incorporated in at least a portion of the window
for endpoint detection; the colorant can be applied to or
incorporated in at least a portion of a subpad or interven-
ing layer observable through the window; the colorant
can be applied to or incorporated in at least a portion of
an adhesive observable through the window. Preferably,
the chemical mechanical polishing pad is configured so
that the at least one colorant is not exposed to polishing
medium used with the chemical mechanical polishing
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pad during polishing.

[0037] Optionally, the polishing face and the nonpol-
ishing face of the window are substantially parallel (i.e.,
within 5% of being parallel).

[0038] Optionally, the polishing face of the window is
substantially parallel (i.e., within 5% of being parallel) with
the polishing surface of the chemical mechanical polish-
ing pad. The parallel polishing face of the window can
optionally be coplanar with the polishing surface of the
chemical mechanical polishing pad. Alternatively, the
substantially parallel polishing face of the window can
optionally be recessed from the polishing surface of the
chemical mechanical polishing pad.

[0039] The chemical mechanical polishing pad of the
present invention comprises a polishing layer 10 having
a window 16, an integral identification feature 11, and a
polishing surface 14; wherein the integral identification
feature 11 is observable through the window 16 and iden-
tifies the chemical mechanical polishing pad as a type of
chemical mechanical polishing pad selected from a plu-
rality of chemical mechancial polishing pad types, and
wherein the polishing surface is adapted for polishing a
substrate selected from a magnetic substrate, an optical
substrate and a semiconductor substrate. (see, e.g., Fig-
ure 1).

[0040] Optionally the chemical mechanical polishing
pad further comprises a central axis 12, wherein the
chemical mechanical polishing pad is adapted for rotation
about the central axis 12. Preferably, the polishing layer
10 is in a plane substantially perpendicular to the central
axis 12 (i.e., £10° from perpendicular). Preferably, the
polishing layer 10 is adapted for rotation in a plane that
is at an angle, y, of 85 to 95° to the central axis 12, more
preferably of 90° from the central axis 12. Preferably, the
polishing layer 10 has a polishing surface 14 that has a
substantially circular cross section perpendicular to the
central axis 12. The longest radius, r, for a cross section
of the polishing surface 14 perpendicular to the central
axis 12 is preferably < 20% longer than the shortest ra-
dius, r, for the cross section.

[0041] The window can be selected from a plug-in-
place window and an integral window. Optionally, the in-
tegral identification feature comprises at least one color
based indicia applied to or incorporated in an identifying
portion of the window for endpoint detection. In some
aspects of these embodiments, the color based indicia
is outside the path for light used to facilitate endpoint
detection. In some aspects of these embodiments, the
color based indicia lies within the path for light used to
facilitate endpoint detection but does not prevent effec-
tive endpoint detection. Preferably, the color based indi-
cia comprises at least one colorant, wherein the at least
one colorant is not present at the polishing face of the
window.

[0042] The chemical mechanical polishing pad option-
ally further comprises a subpad 60. (see, e.g., Figure 2).
The subpad 60 optionally has an aperture 62 to facilitate
endpoint detection. Preferably, the aperture 62 in the
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subpad 60 has a cross sectional area parallel to and
smaller than the cross sectional area of a slice of the
window 20 at or between the polishing face 22 and the
nonpolishing face 24. In plug-in-place configurations, the
window is optionally, at least one of: seated in an aperture
45 of the polishing layer 40, seated in the aperture 62 of
subpad 60 and seated on a portion of subpad 60 using
an adhesive. Optionally, the adhesive is selected from a
window adhesive and a stack adhesive. Optionally, the
integral identification feature 30 is applied to or incorpo-
rated in the subpad 60. (see, e.g., Figure 3). Optionally,
the integral identification feature 30 is applied to or incor-
porated in a window adhesive 52. (see, e.g., Figure 4).
Preferably, the window adhesive 52 is selected from a
pressure sensitive adhesive, a contact adhesive and a
reactive hot melt adhesive. Optionally, the integral iden-
tification feature 30 is applied to orincorporated in a stack
adhesive 50 used to interface the polishing layer 40 with
the subpad 60. (see, e.g., Figure 5). Preferably, the stack
adhesive 50 is selected from a pressure sensitive adhe-
sive, a contactadhesive and areactive hot melt adhesive.
Optionally, the integral identification feature 30 is applied
to or incorporated in at least a portion of the window 20.
(see, e.g., Figure 6). Preferably, the integral identifica-
tion feature 30 comprises a color based indicia 32. Pref-
erably, the color based indicia 32 is not present at the
polishing surface 42 of the polishing layer 40 or the pol-
ishing face 22 of the window 20.

[0043] The chemical mechanical polishing pad option-
ally further comprises a subpad 160 and at least one
intervening layer 170. (see, e.g., Figure 7). The subpad
160 and atleastone intervening layer 170 optionally have
an aperture 162 & 172, respectively, to facilitate endpoint
detection. Preferably, the aperture in at least one of the
subpad 160 and the at least one intervening layer 172
has a cross sectional area parallel to and smaller than
the cross sectional area of a slice of the window 120 at
or between the polishing face 122 and the nonpolishing
face 124. In plug-in-place configurations, the window 120
is optionally, at least one of: seated in an aperture 145
in the polishing layer 140, seated in an aperture 162 in
the subpad 160, seated in an aperture 172 of an inter-
vening layer 170, seated on a portion of the subpad 160
and seated on a portion of an intervening layer 170 using
an adhesive.

Optionally, the adhesive is selected from a window ad-
hesive and a stack adhesive.

Optionally, the integral identification feature 130 is ap-
plied to or incorporated in the subpad 160 or an interven-
ing layer 170. (see, e.g., Figure 8). Optionally, the inte-
gralidentification feature 130 is applied to orincorporated
in a window adhesive 152. (see, e.g., Figure 9). Prefer-
ably, the window adhesive 152 is selected from a pres-
sure sensitive adhesive, a contact adhesive and a reac-
tive hot melt adhesive. Optionally, the integral identifica-
tion feature 130 is applied to or incorporated in a stack
adhesive 150 used to interface at least two of the polish-
ing layer 140, the window 120, the subpad 160 and in-
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tervening layer 170. (see, e.g., Figure 10). Preferably,
the stack adhesive 150 is selected from a pressure sen-
sitive adhesive, a contact adhesive and a reactive hot
melt adhesive. Optionally, the integral identification fea-
ture 130 is applied to or incorporated in at least a portion
of the window 120. (see, e.g., Figure 11). Preferably, the
integral identification feature 130 comprises a color
based indicia 132. Preferably, the color based indicia 132
is not present at the polishing surface 142 of the polishing
layer 140 or the polishing face 122 of the window 120.
[0044] A method of making the chemical mechanical
polishing pad of the present invention having a window
with an integral identification feature, comprises: provid-
ing a chemical mechanical polishing layer with a polishing
surface and a window, wherein the window has a polish-
ing face and a nonpolishing face (optionally, wherein the
polishing face and the polishing surface are substantially
parallel (i.e., within 5% of being parallel)); providing an
integral identification feature; and, interfacing the integral
identification feature with the chemical mechanical pol-
ishing layer such that the integral identification feature is
observable through the window at the polishing face;
wherein the polishing surface is adapted for polishing the
substrate. Preferably, the integral identification feature
comprises a color based indicia observable through the
window at the polishing face. Preferably, the color based
indicia comprises a colorant that does not interfere with
effective endpoint detection.

[0045] Optionally, the method of making the chemical
mechanical polishing pad of the present invention having
a window with an integral identification feature: further
comprises applying a colorant to at least a portion of the
nonpolishing face of the window.

[0046] Optionally, the method of making the chemical
mechanical polishing pad of the present invention having
a window with an integral identification feature: further
comprises providing a subpad having an aperture. Pref-
erably, the subpad is interfaced with the polishing layer
using a stack adhesive. Optionally, the stack adhesive
is selected from a pressure sensitive adhesive, a contact
adhesive and a reactive hot melt adhesive. Optionally,
the aperture in the subpad has a cross sectional area
parallel to and smaller than the cross sectional area of
the polishing face of the window and the integral identi-
fication feature is applied to or incorporated in at least a
portion of the subpad adjacent to the aperture, wherein
the integral identification feature is observable through
the window at the polishing face. Optionally, the aperture
in the subpad has a cross sectional area parallel to and
smaller than the cross sectional area of the polishing face
of the window and the integral identification feature is
applied to or incorporated in at least a portion of the stack
adhesive, wherein the integral identification feature is ob-
servable through the window at the polishing face. Pref-
erably, the integral identification feature comprises a
color based indicia observable through the window at the
polishing face. Preferably, the color based indicia com-
prises a colorant that does not interfere with effective
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endpoint detection.

[0047] Optionally, the method of making the chemical
mechanical polishing pad of the present invention having
a window with an integral identification feature: further
comprises providing an intervening layer having an ap-
erture and a subpad having an aperture, wherein the in-
tervening layer is interposed between the polishing layer
and the subpad. Preferably, the polishing layer, the in-
tervening layer and the subpad are interfaced using at
least one stack adhesive. Optionally, the at least one
stack adhesive is selected from a pressure sensitive ad-
hesive, a contact adhesive and a reactive hot melt ad-
hesive. Optionally, the aperture in the intervening layer
has a cross sectional area parallel to and smaller than
the cross sectional area of the polishing face of the win-
dow and the integral identification feature is applied to or
incorporated in at least a portion of the intervening layer
adjacent to the aperture, wherein the integral identifica-
tion feature is observable through the window at the pol-
ishing face. Optionally, the aperture in the intervening
layer has a cross sectional area parallel to and smaller
than the cross sectional area of the polishing face of the
window and the integral identification feature is applied
to or incorporated in at least a portion of (i) the stack
adhesive interposed between the intervening layer and
the polishing layer, or (ii) the stack adhesive interposed
between the intervening layer and the subpad; wherein
the integral identification feature is observable through
the window at the polishing face. Preferably, the integral
identification feature comprises a color based indicia ob-
servable through the window at the polishing face. Pref-
erably, the color based indicia comprises a colorant that
does not interfere with effective endpoint detection.
[0048] Optionally, the window used in the methods of
the invention can be selected from integral windows and
plug-in-place windows.

[0049] A method of making the chemical mechanical
polishing pad of the present invention having a plug-in-
place window with an integral identification feature, com-
prises: providing a chemical mechanical polishing layer
with a polishing surface and an aperture; providing a plug-
in-place window for endpoint detection, having a polish-
ing face and a nonpolishing face; providing an integral
identification feature; and, interfacing the plug-in-place
window with the polishing layer such that the integral
identification feature is observable through the plug-in-
place window at the polishing surface; wherein the pol-
ishing surface is adapted for polishing a substrate select-
ed from a magnetic substrate, an optical substrate and
a semiconductor substrate. Preferably, the integral iden-
tification feature comprises a color based indicia observ-
able through the plug-in-place window at the polishing
face. Preferably, the color based indicia comprises a col-
orant that does not interfere with effective endpoint de-
tection.

[0050] A method of making the chemical mechanical
polishing pad of the present invention having a plug-in-
place window with an integral identification feature, com-
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prises: providing a chemical mechanical polishing layer
with a polishing surface and an aperture, providing a sub-
pad having an aperture; providing a plug-in-place window
for endpoint detection, having a polishing face and a non-
polishing face; providing anintegralidentification feature;
and, interfacing the plug-in-place window with the subpad
such that the integral identification feature is observable
through the plug-in-place window at the polishing face;
wherein the polishing surface is adapted for polishing a
substrate selected from a magnetic substrate, an optical
substrate and a semiconductor substrate. Preferably, the
integral identification feature comprises a color based
indicia observable through the plug-in-place window at
the polishing face. Preferably, the color based indicia
comprises a colorant that does notinterfere with effective
endpoint detection.

[0051] Optionally, the method of making the chemical
mechanical polishing pad of the present invention having
a plug-in-place window with an integral identification fea-
ture: further comprises applying an integral identification
feature to or incorporating an integral identification fea-
turein atleast a portion of the plug-in-place window. Pref-
erably, the portion of the window to which the integral
identification feature is applied does not include the pol-
ishing face. Most preferably, the integral identification
feature is applied to the nonpolishing face of the plug-in-
place window. Optionally, the integral identification fea-
ture is applied to or incorporated in at least a portion of
the plug-in-place window before it is interfaced with an-
other component of the chemical mechanical polishing
pad (e.g., the polishing layer, the subpad, an intervening
layer, an adhesive). Optionally, the integral identification
feature is applied to or incorporated in at least a portion
of the plug-in-place window after it is interfaced with an-
other component of the chemical mechanical polishing
pad.

[0052] Optionally, the method of making the chemical
mechanical polishing pad of the present invention having
a plug-in-place window with an integral identification fea-
ture: further comprises providing a subpad having an ap-
erture that communicates with the aperture in the polish-
ing layer to facilitate endpoint detection. Preferably, the
subpad is interfaced with the plug-in-place window using
an adhesive. Optionally, the adhesive is selected from a
pressure sensitive adhesive, a contact adhesive and a
reactive hot melt adhesive. Optionally, the aperture in
the subpad has a cross sectional area parallel to and
smaller than the cross sectional area of at least a slice
of the plug-in-place window at or between the polishing
face and the nonpolishing face and the integral identifi-
cation feature is applied to or incorporated in at least a
portion of the subpad adjacent to the aperture, wherein
the integral identification feature is observable through
the plug-in-place window at the polishing face. Optional-
ly, the aperture in the subpad has a cross sectional area
parallel to and smaller than the cross sectional area of
at least a slice of the plug-in-place window at or between
the polishing face and the nonpolishing face and the in-
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tegral identification feature is applied to or incorporated
in at least a portion of the adhesive, wherein the integral
identification feature is observable through the plug-in-
place window at the polishing face. Optionally, the chem-
ical mechanical polishing pad further comprises at least
one intervening layer between the polishing layer and
the subpad.

[0053] Optionally, the method of making the chemical
mechanical polishing pad of the present invention having
a plug-in-place window with an integral identification fea-
ture: further comprises providing an intervening layer and
a subpad, wherein the intervening layer is interposed be-
tween the polishing layer and the subpad. Preferably, the
plug-in-place window is interfaced with at least one of
the polishing layer, the intervening layer and the subpad
using an adhesive. Optionally, the adhesive is selected
from a pressure sensitive adhesive, a contact adhesive
and areactive hot melt adhesive. Optionally, the aperture
inthe intervening layer has a cross sectional area parallel
to and smaller than the cross sectional area of at least a
slice of the plug-in-place window at or between the pol-
ishing face and the nonpolishing face and the integral
identification feature is applied to or incorporated in at
least a portion of the intervening layer adjacent to the
aperture, wherein the integral identification feature is ob-
servable through the window at the polishing face. Op-
tionally, the aperture in the intervening layer has a cross
sectional area parallel to and smaller than the cross sec-
tional area of at least a slice of the plug-in-place window
at or between the polishing face and the nonpolishing
face and the integral identification window is applied to
or incorporated in at least a portion of (i) an adhesive
interposed between the intervening layer and the polish-
ing layer, or (ii) an adhesive interposed between the in-
terveninglayerand the subpad; whereinthe integral iden-
tification feature is observable through the window at the
polishing face.

[0054] The method for chemical mechanical polishing
of a substrate selected from a magnetic substrate, an
optical substrate and a semiconductor substrate; com-
prises: providing a chemical mechanical polishing appa-
ratus having a platen; providing at least one substrate
selected from a magnetic substrate, an optical substrate
and a semiconductor substrate; providing at least two
polishing operations; providing a plurality of types of
chemical mechanical polishing pads; wherein each type
of chemical mechanical polishing pad has different pol-
ishing properties and an integral identification feature to
distinguish each type of chemical mechanical polishing
pad from the other types of chemical mechanical polish-
ing pads in the plurality of types; wherein the integral
identification feature is non-polish active; optionally,
wherein the integral identification feature comprises a
color based indicia; and, optionally, wherein the color
based indicia is selected to be observable through the
window and to uniquely identify each type of chemical
mechanical polishing pad in the plurality of types; provid-
ing at least two polishing recipes, wherein each polishing
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recipe corresponds to one of the at least two polishing
operations and wherein each polishing recipe includes
an identification of the integral identification feature as-
sociated with the type of chemical mechanical polishing
pad to be used; selecting a polishing operation to be per-
formed from the at least two polishing operations ("the
selected polishing operation") and a corresponding pol-
ishing recipe ("the selected recipe"); installing onto the
platen the type of chemical mechanical polishing pad
identified in the selected recipe ("the first installed pol-
ishing pad"); observing the integral identification feature
of the first installed polishing pad and verifying that it cor-
responds with that identified in the selected recipe; and
performing the selected polishing operation on the at
least one substrate. The method may optionally further
comprise: selecting a subsequent polishing operation
from the at least two polishing operations ("the subse-
quent polishing operation") and a corresponding subse-
quent polishing recipe ("the subsequent recipe"); install-
ing onto the platen the type of chemical mechanical pol-
ishing pad identified in the subsequent recipe ("the sub-
sequently installed polishing pad"); observing the integral
identification feature of the subsequently installed polish-
ing pad and verifying that it corresponds with that iden-
tified in the subsequent recipe; and performing the sub-
sequent polishing operation on the atleast one substrate.
The multiple polishing operations can be performed using
a single chemical mechanical polishing apparatus,
wherein the multiple polishing operations are performed
on the same substrate using at least two different types
of chemical mechanical polishing pads (e.g., multiple pol-
ishing operations on a given semiconductor wafer). The
multiple polishing operations can be performed on the
same chemical mechanical polishing apparatus, wherein
the multiple polishing operations are performed on dif-
ferent substrates and wherein at least two different types
of chemical mechanical polishing pads are used. Also,
multiple chemical mechanical polishing apparatuses can
be used. When multiple apparatuses are used, each sep-
arate apparatus can be used to perform the same type
of polishing operation(s) or they can be set up to perform
different types of polishing operations. Preferably, the
substrate is a semiconductor substrate. More preferably,
the substrate is a semiconductor wafer.

[0055] The method for chemical mechanical polishing
of a substrate selected from a magnetic substrate, an
optical substrate and a semiconductor substrate; com-
prises: providing a chemical mechanical polishing appa-
ratus having a platen; providing at least one substrate
selected from a magnetic substrate, an optical substrate
and a semiconductor substrate; providing at least two
polishing operations; providing at least two types of
chemical mechanical polishing pads, wherein each type
of chemical mechanical polishing pad has different pol-
ishing properties and an integral identification feature,
wherein the integral identification feature is nonpolish ac-
tive, wherein the integral identification feature comprises
a color based indicia, wherein the color based indicia is
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selected to be observable through the window and to
uniquely identify each type of chemical mechanical pol-
ishing pad in the plurality of types, and wherein the color
based indicia is unique for each type of chemical me-
chanical polishing pad in the plurality of types; providing
at least two polishing recipes, wherein each polishing
recipe corresponds to one of the at least two polishing
operations and wherein each polishing recipe includes
an identification of the integral identification feature for
the type of chemical mechanical polishing pad to be used,
including the identification of the color based indicia; pro-
viding a control system for controlling the chemical me-
chanical polishing apparatus; providing a color sensor
capable of recognizing and distinguishing the color based
indicia for each type of chemical mechanical polishing
pad in the plurality of types; selecting the polishing op-
eration to be performed ("the selected polishing opera-
tion") along with the corresponding polishing recipe ("the
selected recipe"); installing a chemical mechanical pol-
ishing pad of the type of chemical mechanical polishing
pad identified in the selected recipe onto the platen ("the
first installed pad"); sensing the color of the color based
indicia for the first installed pad using the color sensor
and providing a color input to the control system; auto-
matically verifying that the first installed pad is of the type
of chemical mechanical polishing pad identified in the
selected recipe by comparing the color input with the
identified color based indicia in the selected recipe; and
performing the selected polishing operation on the at
least one substrate. The method may optionally further
comprise: providing an interlock, wherein the interlock
prevents the chemical mechanical polishing apparatus
from performing the selected polishing operation if the
color input does not correspond with the identified color
based indicia in the selected recipe. The method may
optionally further comprise: selecting another polishing
operation from the at least two polishing operations ("the
subsequent polishing operation") and a corresponding
subsequent polishing recipe ("the subsequent recipe");
installing onto the platen the type of chemical mechanical
polishing pad identified in the subsequent recipe ("the
subsequently installed pad"); automatically verifying that
the color of the color based indicia for the subsequently
installed pad for the subsequent polishing operation cor-
responds with the identified color based indicia in the
subsequent recipe using the sensor; performing the sub-
sequent polishing operation on the at least one substrate
if the type of chemical mechanical polishing pad identified
in the subsequent recipe is installed. The method may
optionally further comprise: observing the integral iden-
tification feature of the installed chemical mechanical pol-
ishing pad and verifying that it corresponds with that iden-
tified in the recipe for the polishing operation to be per-
formed; and performing the polishing operation on the at
least one substrate, provided that the type of chemical
mechanical polishing pad installed is of the type identified
in the recipe for the polishing operation to be performed.
Multiple polishing operations may be performed using
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the chemical mechanical polishing apparatus, wherein
the multiple polishing operations are performed on the
same substrate using atleast two different types of chem-
ical mechanical polishing pads (e.g., multiple polishing
operations on a given semiconductor wafer). Preferably,
multiple polishing operations are performed using the
chemical mechanical polishing apparatus, wherein the
multiple polishing operations are performed on different
substrates and wherein at least two different types of
chemical mechanical polishing pads are used. Prefera-
bly, the substrate is a semiconductor substrate. More
preferably, the substrate is a semiconductor wafer.

Claims

1. A chemical mechanical polishing pad for polishing a
substrate selected from a magnetic substrate, an op-
tical substrate and a semiconductor substrate; com-
prising:

a polishing layer having a polishing surface
adapted for polishing the substrate, a window
and an integral identification feature; and,

wherein the window has a polishing face and a non-
polishing face, wherein the integral identification fea-
ture is observable through the window, wherein the
integral identification feature identifies the chemical
mechanical polishing pad as a type of chemical me-
chanical polishing pad selected from a plurality of
types of chemical mechanical polishing pads.

2. The chemical mechanical polishing pad of claim 1,
wherein the integral identification feature is not in-
corporated in the polishing layer.

3. The chemical mechanical polishing pad of claim 1,
wherein the integral identification feature comprises
a color based indicia applied to an identifying portion
of the nonpolishing face of the window.

4. The chemical mechanical polishing pad of claim 1,
wherein the window is selected from a plug-in-place
window and an integral window.

5. A method of making the chemical mechanical pol-
ishing pad having a window with an integral identifi-
cation feature, comprising:

providing a polishing layer with a polishing sur-
face and a window, wherein the window has a
polishing face and a nonpolishing face and
wherein the polishing face is parallel with the
polishing surface;

providing an integral identification feature; and,
interfacing the integral identification feature with
the polishing layer;
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wherein the integral identification feature is observ-
able through the window at the polishing face; and,
wherein the polishing surface is adapted for polishing
the substrate.

The method of claim 5, wherein the integral identifi-
cation feature comprises a color based indicia ap-
plied to a portion of the nonpolishing face of the win-
dow.

The method of claim 5, further comprising:

providing a subpad having an aperture; and,
interfacing the subpad and the polishing layer.

The method of claim 7, wherein the aperture is di-
mensionally smaller than the polishing face of the
window; wherein the integral identification feature
comprises a color based indicia applied to a portion
of the subpad adjacent to the aperture.

The method of claim 5, wherein the window is se-
lected from an integral window and a plug-in-place
window.

A method for chemical mechanical polishing of a
substrate selected from a magnetic substrate, an op-
tical substrate and a semiconductor substrate, com-
prising:

providing a chemical mechanical polishing ap-
paratus having a platen;

providing at least one substrate selected from a
magnetic substrate, an optical substrate and a
semiconductor substrate;

providing at least two polishing operations;
providing a plurality of types of chemical me-
chanical polishing pads having a window,
wherein each type of chemical mechanical pol-
ishing pad has different polishing properties and
an integral identification feature to distinguish
each type of chemical mechanical polishing pad
from the other types of chemical mechanical pol-
ishing pads in the plurality of types, wherein the
integral identification feature is non-polish ac-
tive, wherein the integral identification feature is
selected to be observable through the window
and to uniquely identify each type of chemical
mechanical polishing pad in the plurality of
types;

providing at least two polishing recipes, wherein
each polishing recipe corresponds to one of the
at least two polishing operations and wherein
each polishing recipe includes an identification
of the integral identification feature associated
with the type of chemical mechanical polishing
pad to be used;

selecting a polishing operation to be performed
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from the at least two polishing operations ("the
selected polishing operation") and a corre-
sponding polishing recipe ("the selected reci-
pe");

installing onto the platen the type of chemical
mechanical polishing pad identified in the se-
lected recipe;

observing the integral identification feature of
the installed chemical mechanical polishing pad
and verifying that it corresponds with that iden-
tified in the selected recipe; and

performing the selected polishing operation on
the at least one substrate.
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