SUBSTRATE POLISHING SYSTEM, SUBSTRATE POLISHING METHOD AND

SUBSTRATE POLISHING APPARATUS

CROSS REFERENCE TO RELATED APPLICATIONS
[0001]
This application claims the benefit of Japanese Priority
Patent Application JP 2019-30179 filed on February 22, 2019,
the entire contents of which are incorporated herein by

reference.

FIELD OF THE INVENTION
[0002]
The present invention relates to a system and a method for
polishing a surface of a substrate such as a semiconductor

wafer, and a substrate polishing apparatus.

BACKGROUND ART

[0003]

Substrate polishing apparatuses for polishing a surface of
a substrate using so-called CMP (Chemical Mechanical
Polishing) are widely used to form a semiconductor device
having a multilayered wiring structure in which various
materials are repeatedly formed in a film shape on a
semiconductor wafer. For example, a metal film is formed on a
surface of a substrate on which a wiring groove is formed,
unnecessary films are then removed by polishing, leaving only
the metal film formed in the groove by CMP and metal wiring is

thereby formed.



[0004]

Along with high integration and high density of
semiconductor devices, circuit wiring is becoming finer and
the number of multilayered wirings is also increasing, and
flattening of surfaces of the semiconductor devices in
manufacturing steps and accuracy of detection of an interface
between a layer to be polished and a base layer are becoming
increasingly important. For this reason, it is preferable to
accurately measure a film thickness of a substrate being
polished in order to appropriately control timing of ending
substrate polishing.

[0005]

For example, an eddy current sensor is widely used as film
thickness measuring devices to measure film thicknesses of
substrates. With a substrate having a multilayered wiring
structure, however, wiring formed in an underlayer of a metal
film to be polished affects output signals of an eddy current
sensor, which constitutes an obstacle against accurate
measurement of film thicknesses.

[0006]

The smaller an output signal from the eddy current sensor,
the smaller is the influence of noise or a pattern of a
semiconductor wafer, and the output signal value tends to
gradually become smaller as the polishing advances. Therefore,
according to a polishing apparatus described in Japanese
Patent Laid-Open No. 2007-276035, a predetermined value
(representative value) is determined as a threshold and

signals larger than the representative value are judged and



cut as noise to thereby reduce the influences of noise or the
wiring pattern of the underlayer.
[0007]

In the case of the above polishing apparatus described in
Japanese Patent Laid-Open No. 2007-276035, when the signal
intensity from the sensor is small, that is, when the
polishing advances and the thickness of the remaining film of
the layer to be polished is small or substantially nonexistent,
it may be possible to reduce the influence of the wiring
pattern of the underlayer of the layer to be polished. However,
when polishing is preferably stopped at a certain degree of
thickness of the remaining film, it cannot be said that the
influence of the wiring pattern of the underlayer can be
removed effectively.

[0008]

In a semiconductor process, it is an ordinary practice
that substrate polishing is performed a plurality of times,
and in such a case, it is preferable that data measured at the
time of previously conducted substrate polishing be

effectively used for subsequent substrate polishing.

SUMMARY OF THE INVENTION
[0009]

The present invention has been implemented in view of the
above circumstances, and it is an object of the present
invention to provide a substrate polishing system and method,
and a substrate polishing apparatus that can effectively
reduce an influence of a wiring pattern of an underlayer and

more accurately detect an end point of substrate polishing.



[0010]

According to an aspect of the present invention, a
substrate polishing system comprising a first substrate
polishing apparatus and a second substrate polishing apparatus,
each of which comprises a film thickness sensor for measuring
a film thickness of a layer to be polished of a substrate and
performing polishing the layer to be polished by pressing the
substrate against a polishing pad. The first substrate
polishing apparatus outputs a difference, as a first offset
value, between an output value of the film thickness sensor
when an underlayer of the layer to be polished is exposed and
an output value of the film thickness sensor when the
substrate is not present. The second substrate polishing
apparatus comprises a storage unit that stores information of
the first offset value, an output correction unit that
corrects the output value from the film thickness sensor based
on the first offset value, and an end point detection unit
that outputs a control signal indicating an end point of
substrate polishing when a measured value of the film
thickness of the layer to be polished calculated based on the
corrected output value reaches a target value.

[0011]

According to an aspect of the present invention, a
substrate polishing method for sequentially polishing layers
to be polished using a first substrate polishing apparatus and
a second substrate polishing apparatus, each of which
comprises a film thickness sensor for measuring a film
thickness of the layers to be polished of a substrate and

polishing the layers to be polished by pressing the substrate



against a polishing pad. The first substrate polishing
apparatus outputs a difference, as a first offset value,
between an output value of the film thickness sensor when an
underlayer of the layer to be polished is exposed and an
output value of the film thickness sensor when the substrate
is not present. The second substrate polishing apparatus
stores information of the first offset value in a storage unit,
corrects an output value from the film thickness sensor based
on the first offset value, and outputs a control signal
indicating an end point of substrate polishing when a measured
value of the film thickness of each of the layers to be
polished calculated based on the corrected output value
reaches a target value.

[0012]

According to an aspect of the present invention, a
substrate polishing apparatus comprises a polishing head for
polishing a layer to be polished by pressing a substrate
comprising the layer to be polished against a polishing pad, a
film thickness sensor for measuring a film thickness of the
layer to be polished, a storage unit that stores therein
information indicating a difference, as a first offset value,
between an output value of the film thickness sensor when an
underlayer of the layer to be polished is exposed and an
output value of the film thickness sensor when the substrate
is not present in past polishing of the layer to be polished,
an output correction unit that corrects the output value from
the film thickness sensor based on the first offset value, and
an end point detection unit that outputs a control signal

indicating an end point of substrate polishing when a measured



value of the film thickness of the layer to be polished based

on the corrected output value reaches a target wvalue.

BRIEF DESCRIPTION OF DRAWINGS
[0013]

FIG. 1 is an explanatory drawing schematically
illustrating a configuration of a substrate polishing system
according to an embodiment of the present invention;

FIG. 2 is an explanatory drawing illustrating an example
of a semiconductor process including substrate polishing;

FIG. 3 is a perspective view schematically illustrating a
configuration of a substrate polishing apparatus;

FIG. 4 is a cross-sectional view illustrating a structure
of a polishing head;

FIG. 5 is a block diagram illustrating a configuration of
an eddy current sensor;

FIG. 6 is a plan view illustrating a positional
relationship between a wafer and a polishing table;

FIG. 7 is an explanatory drawing illustrating an example
of sensor output of a first polishing apparatus;

FIG. 8 is an explanatory drawing illustrating an example
of a film thickness profile of the first polishing apparatus;

FIG. 9 is an explanatory drawing illustrating an example
of a film thickness profile of a second polishing apparatus;

FIG. 10 is an explanatory drawing illustrating an example
of sensor output of the second polishing apparatus;

FIG. 11 is a flowchart illustrating an example of a
procedure for substrate polishing processing of the first

polishing apparatus;



FIG. 12 is a flowchart illustrating an example of a
procedure for substrate polishing processing of the second
polishing apparatus; and

FIG. 13 is a graph illustrating a relationship between an

amount of wear of a polishing pad and sensor output.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
[0014]

Hereinafter, an embodiment of the present invention will
be described with reference to the accompanying drawings. Note
that identical or corresponding components are assigned
identical reference numerals and duplicate description will be
omitted.

[0015]

FIG. 1 illustrates a polishing system according to an
embodiment of the present invention. In FIG. 1, a first
polishing apparatus 1A and a second polishing apparatus 1B are
connected to a polishing management server 2 and
transmit/receive various kinds of data such as identification
information (lot ID, wafer number) of a wafer (substrate) W to
be polished and offset information used to correct sensor
output, which will be described later. FIG. 2 is an
explanatory drawing illustrating an example of a wafer
polishing process, and a layer to be polished 5 (metal layer
such as TiN; shaded area in FIG. 2(a)) formed on a wafer W is
polished by the first polishing apparatus 1A until an
underlayer is exposed (FIG. 2(b)). After that, the wafer W is
conveyed to a film formation apparatus 3, a metal layer which

is a layer to be polished is formed (FIG. 2(c)), then conveyed



to the second polishing apparatus 1B and the layer to be
polished 5 is polished to obtain a desired film thickness (FIG.
2(d)).

[0016]

FIG. 3 schematically illustrates a configuration of a
polishing apparatus according to the embodiment of the present
invention, and the first polishing apparatus 1A and the second
polishing apparatus 1B in FIG. 1 are provided with an
identical configuration. A polishing apparatus 10 (1A, 1B) is
provided with a polishing table 13 to which a polishing pad 11
having a polishing surface 1la is attached, a polishing head
(top ring) 15 for holding the wafer W, which is an example of
the substrate, and polishing the wafer W while pressing the
wafer W against the polishing pad 11 on the polishing table 13,
a polishing liquid supply nozzle 14 for supplying a polishing
liquid (e.g., slurry) to the polishing pad 11 and a polishing
control unit 12 that controls polishing of the wafer W.

[0017]

The polishing table 13 is connected to a table motor 17
disposed therebelow via a table shaft 13a and the table motor
17 causes the polishing table 13 to rotate in a direction
shown by an arrow. The polishing pad 11 is pasted to a top
surface of the polishing table 13, and a top surface of the
polishing pad 11 constitutes the polishing surface 1la for
polishing the wafer W. The polishing head 15 is connected to a
bottom end of a polishing head shaft 16. The polishing head 15
is configured to be able to hold the wafer W to an

undersurface thereof by vacuum suction. The polishing head



shaft 16 is configured to move up and down by an up-down
movement mechanism (not shown).
[0018]

Polishing of the wafer W is performed as follows. The
polishing head 15 and the polishing table 13 are made to
rotate in directions shown by respective arrows, and a
polishing liquid (slurry) is supplied from the polishing
liguid supply nozzle 14 to the polishing pad 11. In this
condition, the polishing head 15 presses the wafer W against
the polishing surface 1lla of the polishing pad 11. The surface
of the wafer W is polished by mechanical action of abrasive
grains included in the polishing liquid and chemical action of
the polishing liquid.

[0019]

FIG. 4 is a cross-sectional view illustrating a structure
of the polishing head 15. The polishing head 15 is provided
with a disk-1like carrier 20, a circular flexible elastic film
21 that forms a plurality of pressure chambers (airbags) DI,
D2, D3 and D4 below the carrier 20, and a retainer ring 22
disposed so as to surround the wafer W and pressing the
polishing pad 11. The pressure chambers D1, D2, D3 and D4 are
formed between the elastic film 21 and an undersurface of the
carrier 20.

[0020]

The elastic film 21 includes a plurality of annular
partition walls 21a, and the pressure chambers D1, D2, D3 and
D4 are partitioned by these partition walls 2la. The pressure

chamber D1 at the center is circular and the other pressure



chambers D2, D3 and D4 are annular. These pressure chambers DI,
D2, D3 and D4 are arranged concentrically.
[0021]

The pressure chambers D1, D2, D3 and D4 are connected to
fluid lines G1, G2, G3 and G4 and a pressure—adjusted
pressurized fluid (e.g., pressurized gas such as pressurized
air) is supplied into the pressure chambers D1, D2, D3 and D4
via the fluid lines Gl, G2, G3 and G4. Vacuum lines Ul, U2, U3
and U4 are connected to the fluid lines G1, G2, G3 and G4, and
the vacuum lines Ul, U2, U3 and U4 form negative pressures in
the pressure chambers D1, D2, D3 and D4.

[0022]

Inner pressures in the pressure chambers D1, D2, D3 and D4
can be changed independently of one another by a processing
unit 32 and the polishing control unit 12, which will be
described later, thus making it possible to adjust polishing
pressures on four corresponding regions of the wafer W, that
is, a central part, an inside intermediate part, an outside
intermediate part and a peripheral edge independently of one
another.

[0023]

The annular elastic film 21 is disposed between the
retainer ring 22 and the carrier 20. An annular pressure
chamber D5 is formed in the elastic film 21. This pressure
chamber D5 is connected to a fluid line G5 and a pressure-—
adjusted pressurized fluid (e.g., pressurized air) is supplied
into the pressure chamber D5 via the fluid line G5. The vacuum
line U5 is connected to the fluid line G5 and the wvacuum line

U5 forms a negative pressure in the pressure chamber D5.



[0024]

As the pressure in the pressure chamber D5 changes, the
entire retainer ring 22 moves up and down together with the
elastic film 21, and so the pressure in the pressure chamber
D5 is added to the retainer ring 22, and the retainer ring 22
is configured to be able to directly press the polishing pad
11 independently of the elastic film 21. During polishing of
the wafer W, while the retainer ring 22 is pressing the
polishing pad 11 around the wafer W, the elastic film 21
presses the wafer W against the polishing pad 11.

[0025]

The carrier 20 is fixed to a bottom end of the head shaft
16 and the head shaft 16 is connected to an up-down movement
mechanism 25. This up-down movement mechanism 25 is configured
to cause the head shaft 16 and the polishing head 15 to move
up and down and further cause the polishing head 15 to be
positioned at a predetermined height. A combination of a servo
motor and a ball screw mechanism is used as the up-down
movement mechanism 25 that functions as this polishing head
positioning mechanism.

[0026]

The up-down movement mechanism 25 causes the polishing
head 15 to be positioned at a predetermined height and a
pressurized fluid is supplied to the pressure chambers D1 to
D5 in this condition. The elastic film 21 receives the
pressures in the pressure chambers D1 to D4, presses the wafer
W against the polishing pad 11, and the retainer ring 22

receives the pressure in the pressure chamber D5 and presses



the polishing pad 11. The wafer W is polished in this
condition.
[0027]

In FIG. 3, the polishing apparatus 10 is provided with an
eddy current sensor 30 as a film thickness sensor that
acquires a film thickness of the wafer W. As shown in FIG. 5,
the eddy current sensor 30 is provided with a sensor coil 32
disposed in the polishing table 13, an AC power supply 34 and
a coherent detection unit 36, both of which are connected to
this sensor coil 32, and connected to the polishing control
unit 12.

[0028]

The sensor coil 32 composed of a plurality of coils forms
a magnetic field by an AC current supplied from the AC power
supply 34, generates an eddy current in a conductive film
formed in the wafer W and detects a magnetic flux generated by
the eddy current flowing through the conductive film. The
coherent detection unit 36 is provided with a cos coherent
detection circuit and a sin coherent detection circuit and
detects impedance (a resistance component and an inductive
reactance component) of an electric circuit including the
sensor coil 32.

[0029]

In FIG. 3, the polishing control unit 12 is provided with
a film thickness estimation unit 40, an end point detection
unit 42, an output correction unit 44, a reading unit 46, a
memory 48 and a communication unit 50. The film thickness
estimation unit 40 calculates a film thickness of the layer to

be polished of the wafer W from the output (impedance) of the



aforementioned eddy current sensor 30. Since the impedance
detected by the eddy current sensor decreases as the film
thickness of the layer to be polished on the wafer W decreases,
it is possible to calculate the film thickness of the layer to
be polished of the wafer W by monitoring a change in the
impedance detected by the eddy current sensor 30.

[0030]

The end point detection unit 42 compares data of a target
value of a film thickness of a polishing target stored in the
memory 48 with a measured value of the film thickness
calculated by the film thickness estimation unit 40, and
controls operation of the polishing head 15 so as to end
polishing of the wafer W upon detecting that the measured
value reaches the target value. The output correction unit 44
corrects an output value (measured value) from the eddy
current sensor 30 and calculates an offset value necessary for
correction. The reading unit 46 detects identification
information (lot ID, wafer number) of the wafer W.

[0031]

The memory 48 stores therein data such as a correction
value of the sensor output, which will be described later, in
addition to the target value of the film thickness of the
layer to be polished, information on a film thickness index
value with respect to the impedance of the layer to be
polished and identification information of the wafer W as the
polishing target. The communication unit 50 transmits/receives
data such as an offset value, which will be described later,
to/from the polishing management server 2 (see FIG. 1).

[0032]



FIG. 6 is a plan view illustrating a positional
relationship between the wafer W and the polishing table 13.
The eddy current sensor 30 is disposed at a position at which
the eddy current sensor 30 passes a center O of the wafer W
being polished and held to the polishing head 15 and detects
the film thickness of the conductive film of the wafer W in a
plurality of regions Cl to C5 including the center of the
wafer W on the passing track (scanning line) while the
polishing table 13 makes one rotation and passes below the
wafer W. These regions Cl to C5 can be arbitrarily set within
the surface of the substrate, and five regions are assumed in
the present embodiment. However, the number of regions can be
changed as appropriate. Measurement points in each region can
also be set as appropriate, and, for example, four measurement
points can be set in each region (a total of 20 measurement
points for the regions Cl to C5).

[0033]

Although the film thickness of the layer to be polished of
the wafer W can be calculated from the output signal of the
eddy current sensor 30, the output of the eddy current sensor
30 may vary under the influence of the metal material located
in the underlayer of the layer to be polished. Particularly
when the wafer W has a multilayered wiring structure, since
the wafer W includes wiring (metal material) in the underlayer,
the wiring in the underlayer may affect the output value of
the eddy current sensor 30 and prevent accurate measurement of
the film thickness.

[0034]



For this reason, the substrate processing apparatus of the
present embodiment is configured to remove influences of the
wiring in the underlayer by correcting the output value from
the eddy current sensor 30 in the second polishing apparatus
1B using the data of the output value of the eddy current
sensor obtained through polishing (first polishing) of the
layer to be polished by the first polishing apparatus 1A.
[0035]

FIG. 7 is a graph illustrating an example of time
variation of the output value of the eddy current sensor 30 in
the first polishing apparatus 1A, the horizontal axis
representing time and the vertical axis representing the
sensor output. Note that although a measured value in the
central region C3 including the center O among the plurality
of inspection regions Cl to C5 in FIG. 6 is shown in the
present embodiment, measured values in other regions may also
be used.

[0036]

In FIG. 7, polishing of the wafer W is assumed to start at
time TO and the output value of the eddy current sensor 30 at
that point in time is assumed to be VO. After that, the output
value of the sensor gradually decreases as the polishing of
the layer to be polished of the wafer W advances (as the film
thickness of the layer to be polished decreases) and at time
Tl when the entire layer to be polished is polished, the
output value from the eddy current sensor 30 takes a
substantially constant value of Vcieari. This output value Veiear:
is a value affected by the wiring in the underlayer of the

layer to be polished of the wafer W.



[0037]

FIG. 8 illustrates an example of a distribution (profile
graph) of the sensor output with respect to the diameter
direction of the wafer corresponding to FIG. 7. In FIG. 8, the
graph on the left side illustrates a distribution of the
sensor output at an initial stage of polishing (time TO) and
the graph on the right side illustrates a distribution at an
end of polishing (when the entire region to be polished has
been polished). In FIG. 8, Vouri is a sensor output when the
wafer W is not present, the output correction unit 44
calculates offset Vorrseri by subtracting Vour:i from Veieari, and
stores this value in the memory 48 in association with the
identification information of the wafer W. The communication
unit 50 of the first polishing apparatus 1A transmits this
offset Vorrser: and corresponding data of identification
information of the wafer W to the polishing management server
2.

[0038]

FIG. 9 illustrates an example of a distribution (profile
graph) of sensor output with respect to the diameter direction
of the wafer in the second polishing apparatus 1B. In FIG. 9,
the graph on the left side shows a distribution of sensor
output at an initial stage of polishing (time TO0) and the
graph on the right side shows a distribution at an end of
polishing (when the film thickness of the layer to be polished
has reached a predetermined value). In FIG. 9, Vourz is a
sensor output when the wafer W is not present on the eddy
current sensor 30, Veciearz 1S a sensor output when there is no

layer to be polished (metal layer), and is calculated in



advance at the time of sensor calibration of the apparatus or
initial testing and stored in the memory 48.
[0039]

The communication unit 50 of the second polishing
apparatus 1B acquires the identification information of the
wafer W and the corresponding data of offset Vorrser: from the
polishing management server 2 and stores the identification
information and data in the memory 48. The output correction
unit 44 of the second polishing apparatus 1B calculates an
offset Vorrserz by subtracting Vourz from Veiearz and calculates
sensor correction value AV according to the following
expression based on the offset Vorrseri obtained in the first
polishing apparatus 1A.

AV = (Vorrser1'O — Vorrser2)

[0040]

In the above expression, O is a weight value and can be
defined for each user in advance by initial testing of the
apparatus or the like.

[0041]

FIG. 10 is a graph illustrating an example of an output
value and a correction value of the eddy current sensor 30 in
the second polishing apparatus 1B, the horizontal axis
representing time and the vertical axis representing a sensor
output (and correction value). Note that as in the case of the
graph in FIG. 7, a measured value in the central region C3
including the center O among the plurality of inspection
regions Cl to C5 in FIG. 6 is shown in the present embodiment.

[0042]



In the graph in FIG. 10, polishing of the wafer W starts
at time T2 and an output value (before correction) of the eddy
current sensor 30 at that point in time is assumed to be V1.
The output correction unit 44 of the second polishing
apparatus 1B calculates V1' (= V1 + AV) obtained by adding the
aforementioned sensor correction value AV to the output value
V1 of the eddy current sensor 30 as the corrected output value.
The end point detection unit 42 ends the polishing of the
wafer W at a point in time at which the corrected sensor
output value reaches a set value.

[0043]

In the graph in FIG. 10, as the polishing of the layer to
be polished of the wafer W advances (as the film thickness of
the layer to be polished decreases), the output value (and the
correction value) of the sensor gradually decreases and the
output value of the sensor reaches a target value Vmn at time
T3, but since the corrected output value does not reach the
target value Vmz, the end point detection unit 42 of the second
polishing apparatus 1B determines that substrate polishing has
not ended yet and the polishing control unit 12 continues
polishing the wafer W. After that, at time T4, when the
corrected output value reaches the target value Vra, the
polishing control unit 12 ends the polishing of the wafer W.
In this way, it is possible to prevent a variation in
detection of the polishing end point under the influence of
the underlayer of the layer to be polished.

[0044]
FIG. 11 is a flowchart illustrating an example of

substrate polishing processing by the first polishing



apparatus 1A. When the offset function of the sensor output is
turned on (step S10), the reading unit 46 of the first
polishing apparatus 1A reads the information of the
identification information (lot ID, wafer number) of the wafer
to be polished and stores the information in the memory 48
(step S11). After that, a polishing recipe is set and wafer
polishing starts (step S12).

[0045]

During wafer polishing, the eddy current sensor 30
measures an impedance of the layer to be polished of the wafer
W, the film thickness estimation unit 40 calculates a film
thickness of the layer to be polished, and the film thickness
is thereby measured (step S13). The end point detection unit
42 determines whether or not the measured value of the film
thickness of the layer to be polished has reached the set
value Vciear1 (step S14), and if the measured value has reached
the set value Vcieari, the process ends the wafer polishing
(step S15). On the other hand, if the measured value has not
reached the set value Vcieari, the process returns to step S13
and performs substrate polishing and film thickness
measurement.

[0046]

When the substrate polishing ends, the sensor correction
unit 44 calculates an offset value Vgprser1 by subtracting Vour
from Vecieari (step S16), and uploads the offset value Vorrser:i tO
the polishing management server 2 via the communication unit
50 in association with the identification information of the
wafer W stored in the memory 48 (step S17). It is thereby

possible to use the offset value Vorrseri affected by the base



layer of the wafer W obtained in the first polishing for the
second polishing.
[0047]

FIG. 12 is a flowchart illustrating an example of
substrate polishing processing by the second polishing
apparatus 1B. When the offset function of the sensor output is
turned on (step S20), the reading unit 46 reads identification
information (lot ID, wafer number) of the wafer W to be
polished (step S21). The sensor correction unit 44 of the
second polishing apparatus 1A accesses the polishing
management server 2 via the communication unit 50, downloads
the offset value Vorrser:1 stored in association with the
identification information of the wafer W and stores the
offset value Vorrseri 1n the memory 48 (step S22).

[0048]

After that, the sensor correction unit 44 of the second
polishing apparatus 1A reads the other offset value Vorrserz and
weight value o stored in the memory 48 and calculates a sensor
correction value AV (step S24). When reading of each parameter
is completed and a polishing recipe is set, polishing of the
wafer W starts (step S25).

[0049]

During wafer polishing, the eddy current sensor 30
measures an impedance of the layer to be polished of the wafer
W, the film thickness estimation unit 40 calculates a film
thickness of the layer to be polished and the film thickness
is thereby measured (step S26). The sensor correction unit 44
adds the aforementioned sensor correction value AV to the

output value of the eddy current sensor 30 to correct the



sensor output value (step S27). The end point detection unit
42 determines whether or not the corrected sensor output value
(the correction value with the influence of the base layer
taken into account) has reached the set value Vmm (step S$528),
and ends the wafer polishing if the corrected sensor output
value has reached the set value Vz (step S29). On the other
hand, if the corrected sensor output value has not reached the
set value Vru, the process returns to step S26 and substrate
polishing and film thickness measurement are performed.

[0050]

In the above embodiment, the eddy current sensor has been
described as an example but the present invention is not
limited to the eddy current sensor and the present invention
is likewise applicable to an optical sensor (a wafer is
irradiated with light, a spectrum of reflected light thereof
is detected and a film thickness of the layer to be polished
of the wafer W is thereby detected).

[0051]

Furthermore, an amount of wear of the polishing pad 13a
can also be taken into account when determining a set wvalue
(set value to end polishing) of the sensor output in second
polishing. FIG. 13 is a graph illustrating a relationship
between a sensor output value and an amount of wear of the
polishing pad when the film thickness of the layer to be
polished is a predetermined value (known value). When the
amount of wear is 0 (brand-new polishing pad), the sensor
output is Vo and the sensor output increases as the polishing

pad is then worn (that is, as a distance between the eddy



current sensor 30 and the wafer W decreases), and the sensor
output becomes VB when the amount of wear is X1.
[0052]

Based on the graph in FIG. 13, the relationship between
the sensor value and the amount of wear of the polishing pad
is approximated by, for example, a straight line and then
stored in the memory 48, the thickness of the pad (amount of
wear) 1is measured at the time of actual polishing and a
threshold Ve of the sensor output is calculated. Thus, the
film thickness of the wafer W can be measured with the amount
of wear of the polishing pad taken into account and polishing
end can be detected more accurately.

[0053]

The aforementioned embodiment has been described in order
that a person possessing ordinary knowledge in the technical
field to which the present invention belongs can implement the
present invention. Various modifications of the above
embodiment can be naturally made by those skilled in the art
and the technical thought of the present invention is also
applicable to other embodiments. The present invention is not
limited to the described embodiment, but can be interpreted in
the broadest scope conforming to the technical thought defined

by the scope of the patent claims.
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What i1s claimed is:

1. A substrate polishing system comprising a first substrate
polishing apparatus and a second substrate polishing apparatus,
each of which comprises a film thickness sensor for measuring
a film thickness of a layer to be polished of a substrate and
performing polishing the layer to be polished by pressing the
substrate against a polishing pad,

wherein the first substrate polishing apparatus outputs a
difference, as a first offset value, between an output value
of a film thickness sensor when an underlayer of the layer to
be polished is exposed and an output value of the film
thickness sensor when the substrate is not present,

wherein the second substrate polishing apparatus
comprises:

a storage unit that stores information of the first offset
value;

an output correction unit that corrects an output value
from a film thickness sensor based on the first offset wvalue;
and

an end point detection unit that outputs a control signal
indicating an end point of substrate polishing when a measured
value of the film thickness of the layer to be polished
calculated based on the corrected output value reaches a

target value.

2. The substrate polishing system according to claim 1,
wherein the second substrate polishing apparatus stores a

difference, as a second offset value, between the output value
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of the film thickness sensor when the underlayer of the layer
to be polished is exposed and the output value of the film
thickness sensor when the substrate is not present in the
storage unit, and

wherein the output correction unit corrects the output
value from the film thickness sensor based on the first offset

value and the second offset wvalue.

3. The substrate polishing system according to claim 2,
wherein the second substrate polishing apparatus corrects the
output value from the film thickness sensor by adding to the
output value from the film thickness sensor, a correction
value calculated by the following expression:

AV = (Vorrser1® — Vorrser2)

where, Vorrser: 1S the first offset value, Voprserz 1s the

second offset value and a is a weight value.

4. The substrate polishing system according to claim 1,
wherein the second substrate polishing apparatus corrects the

target value based on an amount of wear of the polishing pad.

5. The substrate polishing system according to claim 1,
further comprising a polishing management server that stores
identification information of the substrate in association
with the first offset value,

wherein the first substrate polishing apparatus transmits
the first offset value in association with the identification
information of the substrate to the polishing management

server, and
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the second substrate polishing apparatus comprises a
reading unit that acquires the identification information of
the substrate to be polished and acquires the first offset
value corresponding to the identification information from the

polishing management server.

6. The substrate polishing system according to claim 1,

wherein the film thickness sensor is an eddy current sensor.

7. A substrate polishing method for sequentially polishing
layers to be polished using a first substrate polishing
apparatus and a second substrate polishing apparatus, each of
which comprises a film thickness sensor for measuring a film
thickness of the layers to be polished of a substrate and
polishing the layers to be polished by pressing the substrate
against a polishing pad,

wherein the first substrate polishing apparatus outputs a
difference, as a first offset value, between an output value
of a film thickness sensor when an underlayer of the layer to
be polished is exposed and an output value of the film
thickness sensor when the substrate is not present,

wherein the second substrate polishing apparatus:

stores information of the first offset value in a storage
unit;

corrects an output value from a film thickness sensor
based on the first offset value; and

outputs a control signal indicating an end point of

substrate polishing when a measured value of the film
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thickness of each of the layers to be polished calculated

based on the corrected output value reaches a target value.

8. A substrate polishing apparatus comprising:

a polishing head for polishing a layer to be polished by
pressing a substrate comprising a second layer to be polished
against a polishing pad during a second polishing process;

a film thickness sensor for measuring a film thickness of
the second layer to be polished;

a storage unit that stores therein information indicating
a difference, as a first offset value, between an output value
of the film thickness sensor when an underlayer of a first
layer to be polished is exposed and an output value of the
film thickness sensor when the substrate is not present in
past polishing of the first layer to be polished during a
first polishing process by another polishing apparatus;

an output correction unit that corrects an output value
from the film thickness sensor based on the first offset
value; and

an end point detection unit that outputs a control signal
indicating an end point of substrate polishing when a measured
value of the film thickness of the second layer to be polished

based on the corrected output value reaches a target value.



