PCLI SHI NG APPARATUS

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a polishin
apparatus for polishing a platelike workpiece.

Description of the Related Art

In a polishing apparatus for polishing a pl
workpiece such as a semiconductor wafer to reduce t
thickness of the platelike workpiece to a desired
thickness, a polishing pad is brought into contact

the platelike workpiece and a slurry is supplied to

contact surface between the polishing pad and the

platelike workpiece, thereby polishing the platelik
workpiece. In Japanese Patent Laid-open No. 2005-2
there has been proposed a polishing apparatus inten
finish the thickness of a platelike workpiece to a
desired thickness, wherein past results of polishin
collected as a database to calculate optimum polish
conditions such as polishing time for the desired
thickness of the platelike workpiece.

In Japanese Patent Laid-open No. 2011-22475
has been proposed a polishing apparatus for measuri
thickness of a platelike workpiece after interrupti
polishing, calculating optimum polishing conditions

according to the results of measurement, and then p
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finish polishing according to the polishing conditi
calculated above. Further, in Japanese Patent Laid

No. 2012-189507, there has been proposed a measurin
apparatus for measuring the thickness of a platelik
workpiece by applying light to the platelike workpi

and next measuring the interference between light
reflected from the upper surface of the platelike
workpiece and light reflected from the lower surfac

the platelike workpiece to thereby determine an opt

path difference.

SUMMARY OF THE | NVENTI ON
However, in the polishing apparatus for cal

optimum polishing conditions according to past resu
polishing as described in Japanese Patent Laid-open
2005-203729, the thickness of the platelike workpie
not always finished to a desired thickness and ther
possibility that insufficient polishing or excessiv
polishing may occur. Further, in the polishing app
for measuring the thickness of the platelike workpi
after interruption of polishing as described in Jap
Patent Laid-open No. 2011-224758, polishing must be
interrupted every time the thickness of the plateli
workpiece is measured, so that the productivity may
reduced. Further, in the measuring apparatus for

measuring the thickness of the platelike workpiece
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using interference light during polishing as descri bed in
Japanese Patent Laid-open No. 2012-189507, the thic kness
measured may have an error and the thickness of the

platelike workpiece cannot be accurately measured.

It is therefore an object of the present in vention
to provide a polishing apparatus which can accurate ly
measure the thickness of a platelike workpiece duri ng
polishing and thereby polish the platelike workpiec e
until the thickness of the platelike workpiece beco mes a
desired thickness, so that the occurrence of insuff icient

polishing or excessive polishing can be prevented.
In accordance with an aspect of the present

invention, there is provided a polishing apparatus

including a chuck table for holding a platelike wor kpiece
having an upper surface and a lower surface; polish ing
means having a rotatable polishing pad for polishin g the
platelike workpiece held on the chuck table; feedin g
means for moving the polishing means toward and awa y from
the chuck table; slurry supplying means for supplyi ng a
slurry to a contact surface between the polishing p ad and
the platelike workpiece; thickness measuring means for
measuring the thickness of the platelike workpiece in the
condition where the platelike workpiece held on the chuck

table is being polished by the polishing means;
temperature measuring means for measuring the tempe rature

of the platelike workpiece in the condition where t he



platelike workpiece held on the chuck table is bein g
polished by the polishing means; and a thickness
correcting section for correcting the thickness mea sured
by the thickness measuring means, according to the
temperature measured by the temperature measuring m eans;

the polishing means including a spindle, a mount

connected to one end of the spindle for mounting th e
polishing pad thereon, and rotating means for rotat ing
the spindle; the thickness measuring means includin g a
light emitting section for emitting measurement lig ht to

the platelike workpiece held on the chuck table, a

photodetecting section for detecting reflected ligh t
obtained by the reflection of the measurement light from
the platelike workpiece, and a thickness calculatin g

section for calculating an optical path difference

between light reflected from the upper surface of t he
platelike workpiece and light reflected from the lo wer
surface of the platelike workpiece, according to th e
reflected light detected by the photodetecting sect ion,

thereby calculating the thickness of the platelike

workpiece; the temperature measuring means includin g a
radiation thermometer for detecting infrared light

radiated from the platelike workpiece, thereby meas uring
the temperature of the platelike workpiece, and a

temperature storing section for storing the tempera ture

measured by the radiation thermometer; the thicknes S



correcting section calculating the refractive index
the platelike workpiece at the temperature stored b
temperature storing section, according to the relat
between the temperature and refractive index of the
platelike workpiece, and next correcting the thickn
calculated by the thickness calculating section,
according to the refractive index calculated above;
platelike workpiece being polished as being measure
thickness of the platelike workpiece.

Preferably, the polishing apparatus further
includes control means for controlling the feeding
so that the temperature measured by the temperature
measuring means becomes a set temperature prelimina
set, thereby moving the polishing means toward or a
from the chuck table to change a pressure applied f
the polishing pad to the platelike workpiece.

In the polishing apparatus according to the
invention, attention has been paid to the fact that
refractive index of the platelike workpiece changes
a change in temperature. That is, the refractive i
the platelike workpiece at the temperature measured
the temperature measuring means is first calculated
the thickness calculated by the thickness calculati
section is next corrected according to the refracti

index calculated above. Accordingly, the thickness

platelike workpiece can be accurately determined du
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polishing. Since the thickness of the platelike wo rkpiece
can be accurately determined during polishing, the
platelike workpiece can be polished until the thick ness
of the platelike workpiece becomes a desired thickn ess,
so that the occurrence of insufficient polishing or
excessive polishing can be prevented.

Further, the polishing pressure by the poli shing
pad can be controlled so that the temperature calcu lated

by the temperature calculating section becomes a

predetermined set temperature. For example, in the case
that the set temperature is increased, a polishing speed
can be increased. Conversely, in the case that the set
temperature is decreased, the polished surface of t he
platelike workpiece can be cleaned. In this manner , the

polishing conditions can be easily changed.

The above and other objects, features and
advantages of the present invention and the manner of
realizing them will become more apparent, and the
invention itself will best be understood from a stu dy of
the following description and appended claims with
reference to the attached drawings showing a prefer red

embodiment of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG. 1 is a perspective view showing a poli shing

apparatus according to a preferred embodiment of th e



present invention;

FIG. 2 is a perspective view showing polish
means;

FIG. 3 is a schematic diagram showing thick
measuring means;

FIG. 4 is a sectional side view showing slu
supplying means; and

FIG. 5 is a graph showing the relation betw

temperature and refractive index of a platelike wor
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT

Referring to FIG. 1, there is shown a polis
apparatus 10 according to a preferred embodiment of
present invention. The polishing apparatus 10 incl
base 11, a chuck table 12 for holding a platelike
workpiece, polishing means 13 for polishing the pla
workpiece held on the chuck table 12, feeding means
for moving the polishing means 13 toward and away f
the chuck table 12 in the =*Z direction, thickness
measuring means 15 for measuring the thickness of t
platelike workpiece held on the chuck table 12,
temperature measuring means 54 for measuring
temperature of the platelike workpiece held on the

table 12, a thickness correcting section 55 for

correcting the thickness measured by the thickness

measuring means 15 according to the temperature mea
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by the temperature measuring means 54, and control
17 for controling the feeding means 14 and its
associated parts.

The chuck table 12 has a holding surface 12
parallel to the XY plane. The holding surface 121
chuck table 12 is adapted to hold the platelike wor
under suction. The chuck table 12 is rotatable to
allow the rotation of the platelike workpiece held
holding surface 121 under suction. The polishing m
includes a mount 32 connected to the lower end of a
spindle and a polishing pad 70 mounted on the lower
surface of the mount 32. By rotating the spindle,
polishing pad 70 can be rotated.

The feeding means 14 includes a screw shaft
extending in the £Z direction, a motor 41 for rotat
the screw shaft 42, a moving member 43 threadedly e
with the screw shaft 42, and a pair of guide member
(one of which being shown in FIG. 1) for guiding th
moving member 43, whereby when the motor 41 is oper
to rotate the screw shaft 42, the moving member 43
guided by the guide members 44 to move the +Z direc
The polishing means 13 is fixed to the moving membe
so that the polishing means 13 is movable in the =Z
direction by the movement of the moving member 43.

In the condition where the platelike workpi

on the chuck table 12 is rotated and the polishing

means
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of the polishing means 13 is also rotated, the poli
means 13 is moved in the -Z direction by the feedin
means 14 to bring the polishing surface (lower surf

of the polishing pad 70 into contact with the upper
surface of the platelike workpiece, thereby polishi
platelike workpiece.

The thickness measuring means 15 includes a
measuring section 51 for applying measurement light
the platelike workpiece and detecting reflected lig
from the platelike workpiece, and a thickness calcu
section 53 for calculating the thickness of the pla
workpiece according to the reflected light detected
the measuring section 51.

The temperature measuring means 54 includes
radiation thermometer 541 for detecting infrared i
radiated from the platelike workpiece to measure th
temperature of the platelike workpiece, and a tempe
storing section 542 for storing the temperature mea
by the radiation thermometer 541. The thickness
correcting section 55 functions to correct the thic
calculated by the thickness calculating section 53
according to the temperature stored by the temperat
storing section 542.

The control means 17 functions to control t
polishing means 13 and the feeding means 14. For e

when the thickness of the platelike workpiece corre
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by the thickness correcting section 55 reaches a

predetermined thickness, the control means 17 contr
the feeding means 14 to move the polishing means 13
the +Z direction and also control the polishing mea
to stop the rotation of the polishing pad 70, there
ending the polishing operation.

As shown in FIG. 2, the polishing means 13
a rotating shaft 31 extending in the £Z direction,
mount 32 fixed to the lower end of the rotating sha
a spindle 33 surrounding the rotating shaft 31, a m
34 as rotating means for rotating the rotating shaf
and the polishing pad 70 mounted on the lower surfa
the mount 32. The polishing pad 70 includes a disk
member 71 and a polishing member 72 mounted on the
surface of the disk-shaped member 71 and adapted to
into contact with the platelike workpiece for polis
it. The upper surface of the disk-shaped member 71
mounted on the lower surface of the mount 32. Acco
the polishing pad 70 is mounted on the lower surfac
the mount 32 in the condition where the polishing m
72 is oriented downward. The polishing surface (lo
surface) of the polishing pad 70 mounted on the mou
is parallel to the XY plane and perpendicular to th
rotating shaft 31. When the motor 34 as a drive so
operated to rotate the rotating shaft 31, the mount

and the polishing pad 70 mounted thereon are rotate
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together by the rotation of the rotating shaft 31.
Further, slurry supplying means 16 for supplying a

to the polishing surface of the polishing pad 70 is
provided at the upper end of the rotating shaft 31.

The thickness measuring means 15 further in
collimator lens 52 for collimating the measurement
radiated from the measuring section 51, in addition
the measuring section 51 and the thickness calculat
section 53 shown in FIG. 1. As shown in FIG. 3, th
measuring section 51 of the thickness measuring mea
includes a light emitting section 511 for emitting
measurement light 591 to a platelike workpiece 90,
mirror 512 for reflecting the measurement light 591
emitted from the light emitting section 511 in the
direction, a sensor head 513 for transmitting the
measurement light 591, a diffraction grating 514 fo
separating reflected light 594 obtained by the refl
of the measurement light 591 from the platelike wor
90, and an image sensor 515 for detecting light 595
obtained by the diffraction grating 514.

The light emitting section 511 is provided
superluminescent diode (SLD), for example, and the
measurement light 591 emitted from the light emitti
section 511 has a relatively large spectral width.
the measurement light 591 s

wavelength region of

selected to a transmission wavelength to the platel
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workpiece 90 according to the material of the plate
workpiece 90. For example, in the case that the ma
of the platelike workpiece 90 is silicon, light in
infrared region is used as the measurement light 59

The measurement light 591 is separated into
592 reflected from the upper surface 91 of the plat
workpiece 90 and light entering the platelike workp
90. At least a part of the light entering the plat
workpiece 90 is reflected from the lower surface 92
the platelike workpiece 90 to produce reflected lig
Accordingly, the reflected light 594 obtained by th
reflection of the measurement light 591 from the
platelike workpiece 90 is the combination of the
reflected light 592 from the upper surface 91 of th
platelike workpiece 90 and the reflected light 593
the lower surface 92 of the platelike workpiece 90.
reflected light 592 and the reflected light 593 are
different in optical path length and therefore diff
in phase. In the case that the phase of the reflec
light 592 coincides with the phase of the reflected
593, a resultant amplitude becomes large, whereas i
case that the phases of the reflected light 592 and
reflected light 593 are shifted from each other, a
resultant amplitude becomes small. When the wavele
light is different regardless of the same optical p

difference, the phase difference becomes different,
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that the amplitude of the reflected light 594 s

different according to wavelength. Accordingly, by

analyzing the spectrum of the reflected light 594, the
optical path difference between the reflected light 592
and the reflected light 593 can be determined to th ereby
calculate the thickness of the platelike workpiece 90.

The diffraction grating 514 functions to re flect
the reflected light 594 in different directions acc ording
to wavelength, thereby separating the reflected lig ht 594.
The image sensor 515 is configured by linearly arra nging
a plurality of photodetecting portions, which funct ion to
detect the light 595 obtained by the reflection of the
reflected light 594 from the diffraction grating 51 4. The
angle of reflection of the reflected light 594 at t he

reflection point on the diffraction grating 514 is

different  according to the positions of the

photodetecting portions of the image sensor 515.

Accordingly, the photodetecting portions detect

respective  specific wavelength components of the

reflected light 594. The image sensor 515 outputs a
signal indicating the intensities of the specific

wavelength components detected by the photodetectin g
portions. That is, the signal output from the imag e
sensor 515 indicates the analytical result of the

spectrum of the reflected light 594.

As shown in FIG. 2, the radiation thermomet er 541

13



of the temperature measuring means 54 is located ad
to the measuring section 51 above the rotating shaf
The rotating shaft 31 of the polishing mean
formed as a straight pipe having a central through
311 axially extending in the £Z direction. The pol
pad 70 also has a central circular through hole 73
extending in the +Z direction. The through hole 73
polishing pad 70 mounted on the mount 32 is

communication with the through hole 311 of the rota

shaft 31. The measurement light radiated from the

measuring section 51 propagates in the -Z direction
passes through the through hole 311 of the rotating
31 and the through hole 73 of the polishing pad 70
reach the platelike workpiece held on the chuck tab
The measurement light is reflected from the plateli
workpiece and the resultant reflected light from th
platelike workpiece propagates in the +Z direction
passes through the through hole 73 of the polishing
70 and the through hole 311 of the rotating shaft 3
reach the measuring section 51. The measurement li
collimated by the collimator lens 52, so that the
thickness of the platelike workpiece can be measure

In this manner, the thickness measuring mea
measures the thickness of the platelike workpiece h
the chuck table 12 through the through hole 73 of t

polishing pad 70 and the through hole 311 of the ro
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shaft 31. Further, the infrared light radiated fro m the

platelike workpiece is also passed through the thro ugh
holes 73 and 311 to reach the radiation thermometer 541.
Accordingly, although the upper surface of the plat elike
workpiece is not exposed to the outside of the poli shing
pad 70, the thickness and temperature of the platel ike
workpiece can be measured. Further, the thickness of the

platelike workpiece is measured by applying the

measurement light to the platelike workpiece, and t he
temperature of the platelike workpiece is measured by
detecting the infrared light radiated from the plat elike
workpiece. Accordingly, it is sufficient that each of the
through holes 311 and 73 has a size (diameter) allo wing
the pass of light inside the slurry to be hereinaft er
described. That is, it is unnecessary to increase the
size of the through holes 311 and 73, so that a red uction

in polishing force can be prevented.

As shown in FIG. 4, the slurry supplying me ans 16
includes a cylindrical joint member 61 having a bot tom
611, a slurry supply pipe 62 connected to a slurry source
80, and a slurry nozzle 63 connected to the slurry supply
pipe 62, wherein a slurry 81 supplied from the slur ry
source 80 through the slurry supply pipe 62 is spra yed
from the slurry nozzle 63 to the inside surface of the
joint member 61. The bottom 611 of the joint membe r 61
has a central opening 612. The joint member 61 is fixed

15



to the upper end of the rotating shaft 31, so that
rotatable by the rotation of the rotating shaft 31.
central opening 612 of the joint member 61 is
communication with the through hole 311 of the rota
shaft 31.

When the platelike workpiece 90 is placed o

holding surface 121 of the chuck table 12, a vacuum

source 122 is operated to produce a suction force a
thereby hold the platelike workpiece 90 on the hold
surface 121 under suction. In this condition, the
34 shown in FIG. 2 is operated to rotate the rotati
shaft 31 with the spindle 33 and thereby rotate the
polishing pad 70. Further, the feeding means 14 sh
FIG. 1 is operated to lower the polishing means 13
thereby bring the polishing member 72 of the polish
pad 70 into contact with the upper surface 91 of th
platelike workpiece 90. In this preferred embodime
polishing pad 70 has a diameter larger than that of
platelike workpiece 90 as shown in FIG. 4, so that
polishing member 72 of the polishing pad 70 comes i
contact with the whole of the upper surface 91 of t
platelike workpiece 90.

On the other hand, the slurry supplying mea
operated to spray the slurry 81 from the slurry noz
The slurry 81 sprayed to the inside surface of the

member 61 is subjected to a centrifugal force by th
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rotation of the joint member 61 and introduced from
central opening 612 of the joint member 61 into the
through hole 311 of the rotating shaft 31. The slu
introduced into the through hole 311 of the rotatin
shaft 31 is subjected to a centrifugal force by the
rotation of the rotating shaft 31 and accordingly f

down along the inner surface of the through hole 31

the rotating shaft 31. The slurry 81 reaches the |

end of the through hole 311 of the rotating shaft 3

then further flows down along the inner surface of
through hole 73 of the polishing pad 70 due to a
centrifugal force by the rotation of the polishing

Thereatfter, the slurry 81 is discharged from the lo

end of the through hole 73 and supplied to the spac
between the polishing surface (lower surface) of th
polishing member 72 of the polishing pad 70 and the
surface 91 of the platelike workpiece 90 held on th
chuck table 12. The slurry 81 supplied to the spac
between the polishing pad 70 and the platelike work

90 is subjected to a centrifugal force by the rotat

the chuck table 12 and accordingly spread radially
outward of the platelike workpiece 90. Accordingly

slurry 81 is spread over the space between the uppe
surface 91 of the platelike workpiece 90 and the
polishing member 72 of the polishing pad 70, thereb

polishing the upper surface 91 of the platelike wor
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90.

In this manner, the slurry 81 is supplied a
inner surface of the through hole 311 of the rotati
shaft 31 due to the centrifugal force by the rotati
the rotating shaft 31, so that a passage for allowi
pass of light is defined along the center (axis) of
through hole 311. Similarly, the slurry 81 is furt
supplied along the inner surface of the through hol
of the polishing pad 70 due to the centrifugal forc
the rotation of the polishing pad 70, so that a pas
for allowing the pass of light is defined along the
center (axis) of the through hole 73. Accordingly,
measurement light radiated from the thickness measu
means 15 can pass through the through holes 311 and
reach the platelike workpiece 90, and the infrared

radiated from the platelike workpiece 90 can pass t

the through holes 73 and 311 to reach the radiation

thermometer 541. Further, since the slurry 81 that
reached the polishing surface is spread radially ou

of the platelike workpiece 90 by the centrifugal fo

central portion of the platelike workpiece 90 to be
irradiated with the measurement light is not influe

by the slurry 81. That is, the slurry 81 is not wa

this central portion of the platelike workpiece 90.
Accordingly, the thickness of the platelike workpie

can be accurately measured.
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In the condition where the platelike workpi ece 90

held on the chuck table 12 is being polished by the

polishing means 13, the thickness calculating secti on 53
shown in FIG. 1 performs any processing such as Fou rier
transform to the signal output from the image senso r 515
shown in FIG. 3, thereby calculating the optical pa th
difference between the light 592 and the light 593. The
optical path difference between the light 592 and t he

light 593 is twice the thickness d of the platelike

workpiece 90. Accordingly, the thickness calculati ng
section 53 calculates the thickness d of the platel ike
workpiece 90 from the optical path difference calcu lated

above.

The wavelength of light changes according t o the
refractive index of a substance in which the light is
transmitted. That is, when light having a waveleng th Ain
a vacuum enters a substance having an absolute refr active
index n, the wavelength A changes to A/n in this
substance. Accordingly, when the refractive index of the
platelike workpiece 90 is different regardless of t he

same optical path difference, the phase difference

becomes different. As a result, the relation betwe en the
spectral distribution of interference light detecte d by
the photodetecting portions of the image sensor 515 and

the thickness of the platelike workpiece 90 changes

according to the refractive index of the platelike

19



workpiece 90. The thickness calculating section 53

calculates the thickness of the platelike workpiece 90 on
the assumption that the refractive index of the pla telike
workpiece 90 is a refractive index n preset accordi ng to

the material of the platelike workpiece 90.
However, the refractive index of a substanc e

changes according to temperature. At starting the

polishing operation, the temperature of the plateli ke
workpiece 90 is an ordinary temperature (e.g., 20°C ). To

the contrary, after the polishing operation proceed s to

some degree, the temperature of the platelike workp iece
90 is increased to 60°C, for example, by a processi ng
heat due to the friction of the slurry 81 supplied to the

contact surface between the platelike workpiece 90 and
the polishing pad 70. It was found that a change i n
refractive index due to such a temperature rise cau ses a
problem that the thickness of the platelike workpie ce

during polishing cannot be accurately measured by a
measuring apparatus using interference light. Acco rdingly,

by taking a change in refractive index due to a

temperature rise into consideration, the thickness of the
platelike workpiece during polishing can be accurat ely
measured.

In the condition where the platelike workpi ece 90

held on the chuck table 12 is being polished by the

polishing means 13, the radiation thermometer 541 d etects

20



the infrared light radiated from the surface of the
platelike workpiece 90 and calculates the temperatu

the platelike workpiece 90 according to a spectral
distribution of the infrared light detected above.

radiation thermometer 541 detects the infrared ligh
radiated from a position near the reflection point

the measurement light 591 emitted from the light em
section 511 of the thickness measuring means 15
reflected from the platelike workpiece 90. Accordi

the radiation thermometer 541 measures the temperat

the platelike workpiece 90 at a position where the
thickness measuring means 15 measured the thickness
the platelike workpiece 90.

In this manner, the temperature of the plat
workpiece 90 is measured by detecting the infrared
radiated from the platelike workpiece 90. That is,
temperature of the platelike workpiece 90 can be me
without the touch to the platelike workpiece 90.
Accordingly, the temperature of the platelike workp
90 can be measured in real time even during polishi
the platelike workpiece 90.

The radiation thermometer 541 repeatedly me
the temperature of the platelike workpiece 90 at gi
intervals during polishing of the platelike workpie
by the polishing means 13. While the measurement |

591 is being emitted from the light emitting sectio
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of the thickness measuring means 15 toward the plat
workpiece 90, the reflected light 594 is also detec
the radiation thermometer 541, so that the temperat
the platelike workpiece 90 cannot be accurately mea
To avoid this problem, the radiation thermometer 54
measures the temperature of the platelike workpiece
with any timing shifted from the timing of measurem
the thickness of the platelike workpiece 90 by the
thickness measuring means 15. As a result, the
temperature of the platelike workpiece 90 can be
accurately measured.

The temperature storing section 542 functio
store the temperature measured by the radiation
thermometer 541. The thickness correcting section
functions to correct the thickness calculated by th
thickness calculating section 53, according to the
temperature stored by the temperature storing secti
For example, the thickness correcting section 55 co
the thickness calculated by the thickness -calculati
section 53 with the timing of measurement of the
thickness of the platelike workpiece 90 by the thic
measuring means 15, by wusing the temperature just
measured by the temperature measuring means 54 at t
previous time. This temperature just measured by t
temperature measuring means 54 at the previous time

stored by the temperature storing section 542.
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Accordingly, although the timing of measurement of the
thickness of the platelike workpiece 90 by the thic kness

measuring means 15 is different from the timing of

measurement of the temperature of the platelike wor kpiece
90 by the temperature measuring means 54, the thick ness
calculated by the thickness calculating section 53 can be
corrected.

FIG. 5 shows the relation between the tempe rature T
of the platelike workpiece 90 and the refractive in dex n’
of the platelike workpiece 90. As apparent from FlI G. 5,
there is a predetermined relation between the tempe rature

T and the refractive index n’, depending upon the

material of the platelike workpiece 90. This relat ion
between the temperature T and the refractive index n'is
preliminarily stored in the thickness correcting se ction
55. For example, the thickness correcting section 55
preliminarily stores a coefficient in a relationshi p
equation expressing the relation between the temper ature
T and the refractive index n’ or preliminarily stor es a
table showing the relation between the temperature T and

the refractive index n’.

The thickness correcting section 55 calcula tes the
refractive index n’ at the temperature T measured b y the
temperature measuring means 54, according to the
preliminarily stored relation between the temperatu re T

and the refractive index n’. Further, the thicknes S

23



correcting section 55 corrects the thickness d calc

by the thickness measuring means 15, according to t
refractive index n’ calculated above. More specifi

the refractive index n preset in the thickness
calculating section 53 is divided by the refractive

n’' calculated above to obtain a correction factor

n/n’). This correction factor o is next multiplied by the

thickness d calculated by the thickness calculating

section 53 to obtain a corrected thickness d’ (= o

The control means 17 controls the feeding m
according to the thickness d’ corrected by the thic
correcting section 55. For example, when the thick
reaches a desired thickness preliminarily set, the
control means 17 stops the polishing operation.

In this manner, the platelike workpiece 90
polished as measuring the thickness of the platelik
workpiece 90 in real time. Further, when the thick
measured reaches a desired thickness, the polishing
operation is stopped, so that the occurrence of
insufficient polishing or excessive polishing can b
prevented. Further, by taking into consideration a
in refractive index caused by a temperature rise of
platelike workpiece 90 due to a processing heat, th
thickness of the platelike workpiece 90 can be accu
measured.

Preferably, the control means 17 controls t
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feeding means 14 so that the temperature T measured by
the temperature measuring means 54 becomes a set

temperature T o preliminarily set, thereby moving the

polishing means 13 toward or away from the chuck ta ble 12
to change a pressure applied from the polishing pad 70 to

the platelike workpiece 90. When the polishing mea ns 13
is moved toward the chuck table 12 in the -Z direct ion

during polishing, the polishing pad 70 is strongly

pressed on the platelike workpiece 90 to thereby in crease
the polishing pressure. As a result, the processin g heat
due to friction is increased to cause an increase | n
temperature of the platelike workpiece 90. Convers ely,
when the polishing means 13 is moved away from the chuck

table 12 in the +Z direction during polishing, the

polishing pressure is decreased. As a result, the

processing heat due to friction is decreased to cau se a
decrease in temperature of the platelike workpiece 90.

For example, in the case that the temperatu re T
measured by the temperature measuring means 54 is | ower
than the set temperature T 0, the control means 17 moves
the polishing means 13 in the -Z direction to incre ase

the  polishing pressure, thereby increasing the

temperature of the platelike workpiece 90. Convers ely, in
the case that the temperature T measured by the

temperature measuring means 54 is higher than the s et

temperature T o, the control means 17 moves the polishing
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means 13 in the +Z direction to decrease the polish

pressure, thereby decreasing the temperature of the
platelike workpiece 90. Thusly, the temperature of
platelike workpiece 90 can be maintained at a
substantially constant temperature.

Every time the thickness calculating sectio
calculates the thickness of the platelike workpiece
the thickness correcting section 55 corrects the
thickness calculated by the thickness calculating s
53. Accordingly, the thickness of the platelike wo
during polishing can be managed without a reduction
polishing efficiency.

The control means 17 may change the set tem
To according to processing conditions. For example,
the case of intending to increase a processing spee
control means 17 increases the set temperature T
Accordingly, the polishing pressure is increased to
an increase in processing speed. Further, in the ¢
intending to clean the polished surface, the contro
means 17 decreases the set temperature T 0-
the polishing pressure is decreased to clean the po
surface. In this manner, the processing conditions
changed by monitoring the processing temperature.

Further, in the case that the polishing pad
smaller in diameter than the platelike workpiece an

upper surface of the platelike workpiece is therefo
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exposed to the outside of the polishing pad during

polishing, the measurement light from the thickness

measuring means may be applied to an exposed portio n of
the platelike workpiece exposed to the outside of t he
polishing pad, thereby measuring the thickness of t he
platelike workpiece. In this case, the through hol e of
the rotating shaft of the polishing means and the t hrough

hole of the polishing pad may not be formed.

The present invention is not limited to the details
of the above described preferred embodiment. The s cope of
the invention is defined by the appended claims and all
changes and modifications as fall within the equiva lence
of the scope of the claims are therefore to be embr aced

by the invention.
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VWHAT IS CLAIMED | S
1. A polishing apparatus comprising:

a chuck table for holding a platelike workp
having an upper surface and a lower surface;

polishing means having a rotatable polishin
for polishing said platelike workpiece held on said
table;

feeding means for moving said polishing mea
toward and away from said chuck table;

slurry supplying means for supplying a slur
contact surface between said polishing pad and said
platelike workpiece;

thickness measuring means for measuring the
thickness of said platelike workpiece in the condit
where said platelike workpiece held on said chuck t
is being polished by said polishing means;

temperature measuring means for measuring t
temperature of said platelike workpiece in the cond
where said platelike workpiece held on said chuck t
is being polished by said polishing means; and

a thickness correcting section for correcti
thickness measured by said thickness measuring mean
according to the temperature measured by said tempe
measuring means;

said polishing means including

a spindle,
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a mount connected to one end of sai d spindle
for mounting said polishing pad thereon, and

rotating means for rotating said sp indle;

said thickness measuring means including

a light emitting section for emitti ng
measurement light to said platelike workpiece held on
said chuck table,

a photodetecting section for detect ing
reflected light obtained by the reflection of said
measurement light from said platelike workpiece, an d

a thickness calculating  section  for
calculating an optical path difference between ligh t

reflected from the upper surface of said platelike

workpiece and light reflected from the lower surfac e of
said platelike workpiece, according to said reflect ed
light detected by said photodetecting section, ther eby
calculating the thickness of said platelike workpie ce;

said temperature measuring means including
a radiation thermometer for detecti ng
infrared light radiated from said platelike workpie ce,
thereby measuring the temperature of said platelike

workpiece, and

a temperature storing section for s toring
the temperature measured by said radiation thermome ter;
said thickness correcting section calculati ng the

refractive index of said platelike workpiece at the
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temperature stored by said temperature storing sect ion,

according to the relation between the temperature a nd
refractive index of said platelike workpiece, and n ext
correcting the thickness calculated by said thickne Ss
calculating section, according to said refractive i ndex

calculated above;
said platelike workpiece being polished as being

measured the thickness of said platelike workpiece.

2. The polishing apparatus according to claim 1, f urther
comprising
control means for controlling said feeding means so

that the temperature measured by said temperature

measuring means becomes a set temperature prelimina rily
set, thereby moving said polishing means toward or away
from said chuck table to change a pressure applied from

said polishing pad to said platelike workpiece.
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