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What is claimed is: 

 

 1. A polishing apparatus comprising: 

 a polishing table for supporting a polishing pad; 

 a polishing head configured to press a wafer against the polishing pad; 5 

 a light source configured to emit light; 

 an illuminating fiber having a distal end arranged at a predetermined position in 

the polishing table, the illuminating fiber being coupled to the light source; 

 a spectrometer configured to decompose reflected light from the wafer in 

accordance with wavelength and measure an intensity of the reflected light at each of 10 

wavelengths; 

 a light-receiving fiber having a distal end arranged at the predetermined position 

in the polishing table, the light-receiving fiber being coupled to the spectrometer; 

 a processor configured to determine a film thickness of the wafer based on a 

spectral waveform indicating a relationship between the intensity of the reflected light 15 

and wavelength; 

 an internal optical fiber coupled to the light source; and 

 an optical-path selecting mechanism configured to selectively couple either the 

light-receiving fiber or the internal optical fiber to the spectrometer. 

 20 

 2. The polishing apparatus according to claim 1, wherein the processor stores 

therein, in advance, a correction formula for correcting the intensity of the reflected light, 

the correction formula being a function which includes, as variables, at least the intensity 

of the reflected light and an intensity of light transmitted to the spectrometer through the 

internal optical fiber. 25 

 

 3. The polishing apparatus according to claim 2, wherein the correction formula 

is represented by  



22 

 a corrected intensity     













)(2)(

)(3)(
)(1)(/)(3)(






DF

DG
DBDE 　  

 where E(λ) is an intensity of the reflected light at a wavelength λ, B(λ) is a 

reference intensity at the wavelength λ which is measured in advance, D1(λ) is a dark 

level at the wavelength λ obtained under a condition that light is cut off immediately 

before or immediately after the reference intensity B(λ) is measured, F(λ) is an intensity 5 

of the light at the wavelength λ transmitted to the spectrometer through the internal 

optical fiber immediately before or immediately after the reference intensity B(λ) is 

measured, D2(λ) is a dark level at the wavelength λ obtained under a condition that light 

is cut off immediately before or immediately after the intensity F(λ) is measured, G(λ) is 

an intensity of the light at the wavelength λ transmitted to the spectrometer through the 10 

internal optical fiber before the intensity E(λ) is measured, and D3(λ) is a dark level at the 

wavelength λ obtained under a condition that light is cut off before the intensity E(λ) is 

measured, and immediately before or immediately after the intensity G(λ) is measured. 

 

 4. The polishing apparatus according to claim 3, wherein the reference intensity 15 

B(λ) is an intensity of the reflected light from a silicon wafer which is measured by the 

spectrometer when a silicon wafer with no film thereon is being water-polished in the 

presence of water on the polishing pad, or when a silicon wafer with no film thereon is 

placed on the polishing pad. 
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 5. The polishing apparatus according to claim 4, wherein the reference intensity 

B(λ) is an average of multiple values of intensity of the reflected light from the silicon 

wafer which have been measured under the same condition. 

 

 6. The polishing apparatus according to claim 1, wherein the processor instructs 25 

the optical-path selecting mechanism to couple the internal optical fiber to the 

spectrometer before the wafer is polished. 
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 7. The polishing apparatus according to claim 6, wherein the processor is 

configured to generate an alarm signal when the intensity of light transmitted to the 

spectrometer through the internal optical fiber is lower than a threshold value. 

 

 8. The polishing apparatus according to claim 1, wherein the illuminating fiber 5 

has a plurality of distal ends arranged at different locations in the polishing table, and  

 the light-receiving fiber has a plurality of distal ends arranged at the different 

locations in the polishing table. 

 

 9. The polishing apparatus according to claim 8, wherein the illuminating fiber 10 

has a plurality of first illuminating strand optical fibers and a plurality of second 

illuminating strand optical fibers, and  

 light-source-side ends of the plurality of first illuminating strand optical fibers 

and light-source-side ends of the plurality of second illuminating strand optical fibers are 

distributed evenly around a center of the light source.  15 

 

 10. The polishing apparatus according to claim 9, wherein an average of 

distances from the center of the light source to the light-source-side ends of the plurality 

of first illuminating strand optical fibers is equal to an average of distances from the 

center of the light source to the light-source-side ends of the plurality of second 20 

illuminating strand optical fibers. 

 

 11. The polishing apparatus according to claim 9, wherein a light-source-side 

end of the internal optical fiber is located at the center of the light source. 

 25 

 12. The polishing apparatus according to claim 9, wherein a part of the plurality 

of first illuminating strand optical fibers, a part of the plurality of second illuminating 

strand optical fibers, and a part of the internal optical fiber constitute a trunk fiber bound 



24 

by a binder, and other part of the plurality of first illuminating strand optical fibers, other 

part of the plurality of second illuminating strand optical fibers, and other part of the 

internal optical fiber constitute branch fibers which branch off from the trunk fiber. 

 

 13. A polishing method comprising:  5 

 directing light from a light source to a spectrometer through an internal optical 

fiber to measure an intensity of the light, the light source being coupled to the 

spectrometer through the internal optical fiber;  

 pressing a wafer against a polishing pad on a polishing table to polish the wafer;  

 during polishing of the wafer, directing light to the wafer and measuring an 10 

intensity of reflected light from the wafer;  

 correcting the intensity of reflected light from the wafer based on the intensity of 

light transmitted to the spectrometer through the internal optical fiber; and 

 determining a film thickness of the wafer based on a spectral waveform 

indicating a relationship between the corrected intensity and wavelength of light. 15 

 

 14. The polishing method according to claim 13, wherein the intensity of 

reflected light from the wafer is corrected with use of a correction formula represented by 
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 where E(λ) is an intensity of the reflected light at a wavelength λ, B(λ) is a 

reference intensity at the wavelength λ which is measured in advance, D1(λ) is a dark 

level at the wavelength λ obtained under a condition that light is cut off immediately 

before or immediately after the reference intensity B(λ) is measured, F(λ) is an intensity 

of the light at the wavelength λ transmitted to the spectrometer through the internal 25 

optical fiber immediately before or immediately after the reference intensity B(λ) is 

measured, D2(λ) is a dark level at the wavelength λ obtained under a condition that light 

is cut off immediately before or immediately after the intensity F(λ) is measured, G(λ) is 
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an intensity of the light at the wavelength λ transmitted to the spectrometer through the 

internal optical fiber before the intensity E(λ) is measured, and D3(λ) is a dark level at the 

wavelength λ obtained under a condition that light is cut off before the intensity E(λ) is 

measured, and immediately before or immediately after the intensity G(λ) is measured. 

 5 

 15. The polishing method according to claim 14, wherein the reference intensity 

B(λ) is an intensity of the reflected light from a silicon wafer which is measured by the 

spectrometer when a silicon wafer with no film thereon is being water-polished in the 

presence of water on the polishing pad, or when a silicon wafer with no film thereon is 

placed on the polishing pad.  10 

 

 16. The polishing method according to claim 15, wherein the reference intensity 

B(λ) is an average of multiple values of intensity of the reflected light from the silicon 

wafer which have been measured under the same condition. 

 15 

 17. The polishing method according to claim 13, wherein the process of directing 

the light from the light source to the spectrometer through the internal optical fiber to 

measure the intensity of light is performed before polishing of the wafer. 

 

 18. The polishing method according to claim 13, further comprising:  20 

 generating an alarm signal when the intensity of light transmitted to the 

spectrometer through the internal optical fiber is lower than a threshold value. 

 

 19. The polishing method according to claim 18, wherein if the intensity of the 

light is lower than the threshold value, the wafer is returned to a substrate cassette without 25 

performing polishing of the wafer. 

 


