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(57) ABSTRACT 

Dressing is performed by spraying a cleaning liquid onto a 
polishing pad and after that abrasive slurry injected from a 
noZZle is supplied to the polishing pad. Provided is a method 
of conditioning a polishing pad for semiconductor Wafer 
Which is suitable for keeping the polishing performance of 
a polishing pad, provided With a polishing device for semi 
conductor Wafer, in a stable condition for a long time. 
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METHOD OF CONDITIONING POLISHING PAD 
FOR SEMICONDUCTOR WAFER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method of con 
ditioning a polishing pad for semiconductor Wafer and, more 
particularly, to a method of conditioning a polishing pad for 
semiconductor Wafer Which is suitable for keeping the 
polishing performance of a polishing pad of a semiconductor 
Wafer polishing device in a stable condition for a long time. 

[0003] 2. Description of the Related Art 

[0004] There is a chemical mechanical polishing (CMP) 
method as one of the polishing methods of semiconductor 
Wafers. Under this polishing method, a polishing solution is 
prepared by causing abrasive grains formed from silica etc. 
to be suspended in an alkaline solution. The polishing 
solution is dripping onto a polishing pad, during a semicon 
ductor Wafer and the polishing pad are caused to perform 
relative movements While both are being pressed against 
each other. Areaction product is formed on the surface of the 
semiconductor Wafer due to the actions of the polishing 
liquid and the abrasive grains, and the abrasive grains and 
the polishing pad scrape off the reaction product. As the use 
of the polishing pad is increased, the polishing pad is 
clogged by the above-described reaction product and pol 
ishing chips, so dressing is necessary. 

[0005] As such dressing, it has been a general practice to 
adopt a method that involves causing a dresser embedded 
diamond abrasive grains on the surface, is performed move 
ments relative to a polishing pad, being pressed against the 
polishing pad. HoWever, this dressing method has the prob 
lems that the diamond abrasive grains fall off and may 
sometimes damage the Work, and the like, the polishing pad 
is ground by the dresser so that the polishing pad is short 
lifetime. 

[0006] On the other hand, various proposals Which involve 
performing dressing by spraying high-pressure Water onto a 
polishing pad have been made as techniques Which replace 
such a dressing method as described above. Among others, 
for eXample, a proposal made by the present applicants 
speci?es the siZe of mist particles of high-pressure Water and 
the rate of high-pressure Water to optimum ranges (Japanese 
Patent Application Publication No. 10-244459), and speci?c 
effects have been obtained. 

SUMMARY OF THE INVENTION 

[0007] HoWever, dressing that involves spraying high 
pressure Water onto a polishing pad has the disadvantages 
that a polishing liquid (abrasive slurry) Which remains on the 
polishing pad surface, and Within the polishing pad is 
diluted, resulting in a decrease in the polishing rate. That is, 
abrasive slurry used in CMP is adjusted to alkalescency and 
hence its characteristic is such that the polishing rate 
decreases When pH decreases. 

[0008] Therefore, a dressing method that involves spray 
ing high-pressure Water onto a polishing pad has not been 
able to make the most of its superiority because of the 
problems as already stated although it has better dressing 
performance than dressing methods using conventional 
pressers as described above. 
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[0009] The present invention Was made in vieW of such a 
situation and has as its object the provision of a method of 
conditioning a polishing pad for semiconductor Wafer Which 
is suitable for keeping the polishing performance of a 
polishing pad of a semiconductor Wafer polishing device in 
a stable condition for a long time. 

[0010] To achieve the above-described object, the ?rst 
aspect of the present invention provides a method of con 
ditioning a polishing pad for semiconductor Wafer, compris 
ing dressing by spraying a cleaning liquid onto a polishing 
pad, and then supplying abrasive slurry injected from a 
noZZle to the polishing pad. 

[0011] According to the ?rst aspect of the present inven 
tion, after dressing that involves spraying a cleaning liquid 
onto a polishing pad Was performed, an abrasive slurry is 
supplied by spraying to this polishing pad, thereby a 
decrease in the polishing rate due to a decrease in pH does 
not occur and the polishing performance of the polishing pad 
can be kept in a stable condition for a long time. 

[0012] The second aspect of the present invention pro 
vides a method of conditioning a polishing pad for semi 
conductor Wafer, comprising dressing by causing relative 
movements While a polishing pad is being pressed against a 
dresser, and then supplying abrasive slurry injected from a 
noZZle to the polishing pad. 

[0013] According to the second aspect of the present 
invention, after conventional dressing by a dresser Was 
performed, abrasive slurry is supplied by injection to the 
polishing pad. Although the degree of dilution of abrasive 
slurry is small in the dressing by a dresser, the effect of 
supplying the abrasive slurry is obtained and the polishing 
performance of the polishing pad can be kept in a stable 
condition for a long time. 

[0014] The third aspect of the present invention provides 
a method of conditioning a polishing pad for semiconductor 
Wafer, comprising dressing by spray of a cleaning liquid 
onto a polishing pad, and then supplying abrasive slurry to 
the polishing pad by adding dropWise. 

[0015] According to the third aspect of the present inven 
tion, abrasive slurry is supplied to the polishing pad by being 
added dropWise. In addition, by such a supplying method 
like this, the permeation of the abrasive slurry into the 
polishing pad is ensured, and the polishing performance of 
the polishing pad can be kept in a stable condition for a long 
time. 

[0016] The fourth aspect of the present invention provides 
a method of conditioning a polishing pad for semiconductor 
Wafer, comprising dressing by causing relative movements 
While a polishing pad is being pressed against a dresser, and 
then supplying abrasive slurry to the polishing pad by being 
added dropWise. According to the fourth aspect of the 
present invention, abrasive slurry is supplied to the polishing 
pad by being added dropWise. In addition, by such a sup 
plying method like this, the permeation of the abrasive slurry 
into the polishing pad is ensured, and the polishing perfor 
mance of the polishing pad can be kept in a stable condition 
for a long time. 

[0017] The ?fth aspect of the present invention provides a 
method of conditioning a polishing pad for semiconductor 
Wafer, comprising dressing by spraying a cleaning liquid 
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onto a polishing pad, and then supplying abrasive slurry 
Which does not contain abrasive grains to the polishing pad. 

[0018] According to the ?fth aspect of the present inven 
tion, abrasive slurry that does not contain abrasive grains is 
supplied to this polishing pad after dressing in that involves 
spraying a cleaning liquid onto a polishing pad. Because this 
liquid has almost the same pH as the abrasive slurry, a 
decrease in the polishing rate due to a decrease in pH does 
not occur, and the polishing performance of the polishing 
pad can be kept in a stable condition for a long time. 

[0019] Incidentally, abrasive slurry Which does not contain 
abrasive grains may be abrasive slurry obtained by removing 
abrasive grains from abrasive slurry after preparation. Usu 
ally, hoWever, it is a general practice to use abrasive slurry 
for Which an adjustment is made by not adding abrasive 
grains alone in preparing the abrasive slurry. 

[0020] The siXth aspect of the present invention provides 
a method of conditioning a polishing pad for semiconductor 
Wafer, comprising dressing by causing relative movements 
While a polishing pad is being pressed against a dresser, and 
then supplying abrasive slurry Which does not contain 
abrasive grains to the polishing pad. 

[0021] According to the siXth aspect of the present inven 
tion, after conventional dressing by a dresser is performed, 
abrasive slurry, Which does not contain abrasive grains, is 
supplied to the polishing pad. Although the degree of 
dilution of abrasive slurry is small in the dressing by a 
dresser, the effect of supplying this liquid is obtained, and 
the polishing performance of the polishing pad can be kept 
in a stable condition for a long time. 

[0022] The feature of the seventh aspect of the present 
invention is that the abrasive slurry Which does not contain 
abrasive grains is supplied by injecting the liquid from a 
noZZle. According to the seventh aspect of the present 
invention, the liquid is supplied by being injected from a 
noZZle, so that the permeation of the liquid into the polishing 
pad is promoted, and the polishing performance of the 
polishing pad can be kept in a stable condition for a long 
time. 

[0023] The feature of the eighth aspect of the present 
invention is that the abrasive slurry Which does not contain 
abrasive grains is supplied by adding the abrasive slurry 
dropWise the liquid is supplied to the polishing pad by being 
added dropWise. In addition, by such a supplying method 
like this, the permeation of the abrasive slurry into the 
polishing pad is ensured, and the polishing performance of 
the polishing pad can be kept in a stable condition for a long 
time. 

[0024] The ninth aspect of the present invention provides 
a method of conditioning a polishing pad for semiconductor 
Wafer, comprising dressing by spraying a cleaning liquid 
onto a polishing pad, and then supplying a pH-adjusting 
liquid to the polishing pad. 

[0025] According to the ninth aspect of the present inven 
tion, after dressing that involves spraying a cleaning liquid 
onto a polishing pad, a pH-adjusting liquid is supplied to this 
polishing pad. OWing to the adjustment of pH by this 
pH-adjusting liquid, a decrease in the polishing rate due to 
a decrease in pH does not occur, and so that the polishing 
performance of the polishing pad can be kept in a stable 
condition for a long time. 
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[0026] Incidentally, in this case, a pH-adjusting liquid is 
an alkaline adjusting liquid. Commercially available alka 
line ion Water and the like can be uses as such a pH-adjusting 
liquid. 
[0027] The tenth aspect of the present invention provides 
a method of conditioning a polishing pad for semiconductor 
Wafer, comprising dressing by causing relative movements 
While the polishing pad is being pressed against the dresser, 
and then supplying a pH-adjusting liquid to the polishing 
pad. 
[0028] According to the tenth aspect of the present inven 
tion, a pH-adjusting liquid is supplied after the dressing by 
a conventional dresser. Although the degree of dilution of 
abrasive slurry is small in the dressing by a dresser, the effect 
of supplying the pH-adjusting liquid is obtained, and the 
polishing performance of the polishing pad can be kept in a 
stable condition for a long time. 

[0029] The feature of the eleventh aspect of the present 
invention is that the pH-adjusting liquid is supplied by being 
injected the pH-adjusting liquid from a noZZle. According to 
the eleventh aspect of the present invention, the pH-adjust 
ing liquid is supplied by being injected from a noZZle, so that 
the permeation of the liquid into the polishing pad is 
promoted, and the polishing performance of the polishing 
pad can be kept in a stable condition for a long time. 

[0030] The feature of the tWelfth aspect of the present 
invention is that the pH-adjusting liquid is supplied by being 
added dropWise. In addition, by such a supplying method 
like this, the permeation of the liquid into the polishing pad 
is ensured, and the polishing performance of the polishing 
pad can be kept in a stable condition for a long time. 

[0031] The feature of the thirteenth aspect of the present 
invention is that the cleaning liquid is pure Water. According 
to the thirteenth aspect of the present invention, pure Water 
is used as the cleaning liquid, so that the pollution of the 
polishing pad during dressing can be prevented. 

[0032] The feature of the fourteenth aspect of the present 
invention is that the cleaning liquid is a pH-adjusting liquid. 
According to the fourteenth aspect of the present invention, 
the pH-adjusting liquid is used as the cleaning liquid, so that 
the pH of the polishing pad is optimiZed, and the polishing 
performance of the polishing pad can be kept in a stable 
condition for a long time. 

[0033] The feature of the ?fteenth aspect of the present 
invention is that the cleaning liquid is abrasive slurry Which 
does not contain abrasive grains. According to the ?fteenth 
aspect of the present invention, abrasive slurry Which does 
not contain abrasive grains is used as the cleaning liquid, so 
that the pH of the polishing pad is optimiZed, and the 
polishing performance of the polishing pad can be kept in a 
stable condition for a long time. 

[0034] The sixteenth aspect of the present invention pro 
vides a method of conditioning a polishing pad for semi 
conductor Wafer, comprising dressing by spraying abrasive 
slurry onto a polishing pad. 

[0035] According to the siXteenth aspect of the present 
invention, dressing that involves spraying abrasive slurry is 
performed in place of the dressing that involves spraying a 
cleaning liquid onto a polishing pad. Even by this method, 
a similar effect is obtained at the same time, therefore the pH 
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of the polishing pad is optimized, and the polishing perfor 
mance of the polishing pad can be kept in a stable condition 
for a long time. 

[0036] The seventeenth aspect of the present invention 
provides a method of conditioning a polishing pad for 
semiconductor Wafer, comprising dressing by spraying abra 
sive slurry onto a polishing pad. 

[0037] According to the seventeenth aspect of the present 
invention, dressing that involves spraying a pH-adjusting 
liquid is performed in place of the dressing that involves 
spraying a cleaning liquid onto a polishing pad. Even by this 
method, a similar effect is obtained at the same time, 
therefore the pH of the polishing pad is optimiZed, and the 
polishing performance of the polishing pad can be kept in a 
stable condition for a long time. 

[0038] The eighteenth aspect of the present invention 
provides a method of conditioning a polishing pad for 
semiconductor Wafer, comprising spraying abrasive slurry 
Which does not contain abrasive grains onto a polishing pad. 

[0039] According to the eighteenth aspect of the present 
invention, dressing that involves spraying abrasive slurry 
that does not contain abrasive grains is performed in place 
of the dressing that involves spraying a cleaning liquid onto 
a polishing pad. Even by this method, a similar effect is 
obtained and at the same time, therefore the pH of the 
polishing pad is optimiZed, and the polishing performance of 
the polishing pad can be kept in a stable condition for a long 
time. 

[0040] The feature of the nineteenth aspect of the present 
invention is that polishing uses a dummy Work after condi 
tioning a polishing pad for semiconductor Wafer by the 
method. According to the nineteenth aspect of the present 
invention, polishing using a dummy Work is performed after 
the conditioning of the polishing pad, so that abrasive slurry 
is supplied to the polishing pad, With the result that the pH 
of the polishing pad is optimiZed, and the polishing perfor 
mance of the polishing pad can be kept in a stable condition 
for a long time. 

[0041] The tWentieth aspect of the present invention pro 
vides a method of conditioning a polishing pad for semi 
conductor Wafer, comprising dressing by spray of pure Water 
onto a polishing pad, and then polishing using a dummy 
Work. 

[0042] According to the tWentieth aspect of the present 
invention, polishing using a dummy Work is performed after 
the dressing of the polishing pad by spraying pure Water, so 
that abrasive slurry is supplied to the polishing pad, With the 
result that the pH of the polishing pad is optimiZed, and the 
polishing performance of the polishing pad can be kept in a 
stable condition for a long time. 

[0043] As described above, according to the present 
invention, after the dressing of a polishing pad abrasive 
slurry is supplied to this polishing pad, a decrease in the 
polishing rate due to a decrease in pH does not occur, and the 
polishing performance of the polishing pad can be kept in a 
stable condition for a long time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0044] FIG. 1 is a partial structural draWing of a condi 
tioning device of a polishing pad for semiconductor Wafer in 
the ?rst embodiment of the present invention; 
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[0045] FIG. 2 is a partial structural draWing of a condi 
tioning device of a polishing pad for semiconductor Wafer in 
the second embodiment of the present invention; 

[0046] FIG. 3 is a sectional vieW of a noZZle used in the 
embodiments of the present invention; and 

[0047] FIG. 4 is a bottom vieW of the noZZle shoWn in 
FIG. 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0048] Preferred embodiments of a conditioning method 
of a pad for semiconductor Wafer related to the present 
invention Will be described in detail beloW With reference to 
the accompanying draWings. First, the ?rst embodiment Will 
be described. 

[0049] FIG. 1 is a structural draWing of a conditioning 
device 10 of a polishing pad for semiconductor Wafer to 
Which a method of conditioning a polishing pad for semi 
conductor Wafer related to the present invention is applied. 
This conditioning device 10 dresses a polishing pad 50 by 
spraying a cleaning liquid such as pure Water from a noZZle 
14 for spraying onto the polishing pad 50 on a surface 52 of 
a polishing device and, after dressing, conditions the pol 
ishing pad 50 on a surface plate 52 of a polishing device by 
spraying a chemical liquid such as abrasive slurry from a 
noZZle 74 for chemical liquid supply onto the polishing pad 
50. 

[0050] The noZZle 14 for dressing is connected to a pump 
18 via a pipe 16, and this pump 18 is connected to a tank 22 
via a ?exible hose 20. Acleaning liquid stored in the tank 22 
is pressuriZed by the pump 18, fed to the noZZle 14, and 
injected at the polishing pad 50. 

[0051] The pump 18 is provided on a table 24. This table 
24 can move freely in the direction of the arroW a on a rail 
28 provided on a base 26, and an end portion of the table 24 
is connected to an air cylinder 30 supported on the base 26 
via a rod 32. Therefore, When the air cylinder 30 is actuated, 
the noZZle 14 moves in the direction of the arroW a via the 
table 24 etc. 

[0052] The noZZle 74 for chemical liquid supply and the 
pipe 16 are arranged so that a chemical liquid such as 
abrasive slurry can be injected at the polishing pad 50. 
Because this arrangement is the same as the arrangement of 
the noZZle 14 for dressing, the pipe 16, etc., the diagram 
matic representation and description of a ?exible hose, a 
tank, a table, etc. used in this arrangement are omitted. 
Incidentally, the same arrangement is shoWn in FIG. 2 that 
explains the second embodiment, Which Will be described 
later. 

[0053] In the arrangement of FIG. 1, the noZZle 74 for 
chemical liquid supply supplies a chemical liquid at a 
pressure of not less than 15 MPa but not more than 30 MPa 
in the same manner as the noZZle 14 for dressing, Which Will 
be described later. HoWever, it is possible to adopt also a 
noZZle that simply adds a chemical liquid dropWise in place 
of this noZZle. Furthermore, it is possible to use a noZZle of 
the same pressure speci?cation of not less than 15 MPa but 
not more than 30 MPa as the noZZle 14 for dressing and to 
adopt a method of use that involves adding a chemical liquid 
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dropWise by setting the chemical liquid supply pressure at a 
level loWer than the speci?cation. 

[0054] In FIG. 1, the noZZle 74 for chemical liquid supply 
and the pipe 16, and the noZZle 14 for dressing and the pipe 
16 are arranged by shifting their positions in the vertical 
direction of the paper so that each set does not interfere With 
each other When moving in the lateral direction. 

[0055] The surface plate 52 is connected to the motor 56 
via a rotary shaft 54 and rotated in the direction of the arroW 
b. The polishing pad 50 is bonded to this surface plate 52. 

[0056] Next, the operation of the conditioning device 10 
constituted as described above Will be described. When the 
dressing of the polishing pad 50 becomes necessary during 
polishing operation performed by the polishing pad 50, the 
noZZle 14 is positioned on the polishing pad 50 by actuating 
the air cylinder 30 and a cleaning liquid is injected from the 
noZZle 14 by actuating the pump 18. The cleaning liquid 
injected from the noZZle 14 collides against the polishing 
pad 50 in the form of mist particles, sputters and Washes out 
polishing chips Which have accumulated on the polishing 
pad 50. 

[0057] Moreover, While the cleaning liquid is being 
injected from the noZZle 14, the polishing pad 50 is rotated 
by the motor 56 and the noZZle 14 is moved by the air 
cylinder 30. As a result of this, the Whole surface of the 
polishing pad 50 can be dressed. 

[0058] Incidentally, it is only necessary that the move 
ments betWeen the noZZle 14 and the polishing pad 50 are 
performed in a relative manner and, therefore, the move 
ments are not limited to the above-described movement 
method. For example, With the polishing pad 50 ?xed, the 
noZZle 14 may be moved back and forth and laterally to 
dress the Whole surface of the polishing pad 50. Also, for 
example, the movement of the noZZle 14 may be performed 
by use of a screW feed device, or the noZZle 14 may be 
attached to a leading end of an arm so that be moved by 
rotating an arm. 

[0059] It is necessary to adjust the siZe of mist particles 
and the collision speed of mist particles Which are made to 
collide to the polishing pad 50 according to the material for 
the polishing pad 50. For example, When the polishing pad 
50 is a hard porous polyurethane, the particle siZe of the mist 
particles of a cleaning liquid should be preferably not less 
than 1 mm but not more than 300 mm, and more preferably 
not less than 1 mm but not more than 100 mm. This is 
because in order for the mist particles of the cleaning liquid 
to enter the pores of the polishing pad 50 Which are clogged 
With polishing chips and to Wash the polishing chips out of 
the pores, it is necessary for the siZe of the mist particles to 
be more than of the same grade to the siZe of polishing chips 
but smaller than the pores of the polishing pad 50. More 
speci?cally, mist particles, Which are too small compared to 
polishing chips, are Weak in the force of Washing out 
polishing chips. On the other hand, mist particles that are 
larger than the pores of the polishing pad 50 cannot enter the 
pores as they are, so the mist droplets cannot sputter the 
polishing chips out of the pores. 

[0060] The speed at Which the mist particles of a cleaning 
liquid corrode against the polishing pad 50 is preferably not 
less than 10 m/s but not more than 500 m/s, and more 
preferably more preferably not less than 30 m/s but not more 
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than 150 m/s. If the collision speed of the mist particles is 
too loW, the kinetic energy is insuf?cient for sputtering 
polishing chips. While, if the collision speed of the mist 
particles is too high, the polishing pad 50 may be damaged. 
In order to realiZe the above-described siZe and collision 
speed of the mist particles of the cleaning liquid, it is 
necessary to supply the cleaning liquid to the noZZle 14 at a 
pressure of not less than 15 MPa but not more than 30 MPa. 

[0061] The siZe of the mist particles of the cleaning liquid 
and the speed of collision of the mist particles against the 
polishing pad 50 can be controlled by adjusting the noZZle 
diameter of the noZZle 14 and the supply pressure of the 
cleaning liquid to the noZZle 14 by the pump 18. 

[0062] The distance betWeen the tip of the noZZle 14 and 
the surface of the polishing pad 50 can be made into a proper 
value according to the noZZle diameter of the noZZle 14, the 
supply pressure of the cleaning liquid by the pump 18, the 
material for the polishing pad 50, the siZe of the polishing 
pad 50, etc., and for example, a value of 100 mm is adopted. 

[0063] Pure Water is generally used as the cleaning liquid. 
HoWever, it is possible to use a pH-adjusting liquid and 
abrasive slurry, Which does not contain abrasive grains, etc., 
can also be used in addition to this. As already described, an 
alkaline adjusting liquid, concretely, commercially available 
alkaline ion Water, etc. can be used. As abrasive slurry Which 
does not contain abrasive grains, as already described, it is 
possible to use abrasive slurry for Which an adjustment is 
made by not adding abrasive grains alone in preparing the 
abrasive slurry. 

[0064] After the completion of the dressing of the polish 
ing pad 50, the noZZle 74 for chemical liquid supply injects 
a chemical liquid such as abrasive slurry to the polishing pad 
50 on the surface plate 52 of the polishing device, so that the 
polishing pad 50 can be conditioned. This occasion, after an 
air cylinder 90 Was actuated (hereinafter refer to FIG. 2) and 
the noZZle 74 Was positioned on the polishing pad 50, a 
chemical liquid is injected from the noZZle 74 by actuating 
a pump 78. The chemical liquid injected from the noZZle 74 
collides, in the form of mist particles, against the polishing 
pad 50 and penetrates into the polishing pad 50. 

[0065] While the chemical liquid is being injected from 
the noZZle 74, the polishing pad 50 is rotated by the motor 
56 (refer to FIG. 1) and the noZZle 74 is moved by the air 
cylinder 90. As a result of this, the Whole surface of the 
polishing pad 50 can be conditioned. 

[0066] Incidentally, it is necessary that the movements 
betWeen the noZZle 74 and the polishing pad 50 are per 
formed in a relative manner only and, therefore, the move 
ments are not limited to the above-described movement 
method. For example, With the polishing pad 50 ?xed, the 
noZZle 74 may be moved back and forth and laterally to 
condition the Whole surface of the polishing pad 50. In 
addition, the movement of the noZZle 74 may be performed 
by use of a screW feed device, for example, or the noZZle 74 
may be attached to a leading end of an arm and moved by 
rotating the arm. 

[0067] Incidentally, as already described, conditioning 
that involves adding a chemical liquid dropWise may be 
adopted in place of the method that involves injecting a 
chemical liquid. 
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[0068] Abrasive slurry and the above-described pH-ad 
justing liquid and the abrasive slurry that does not contain 
abrasive grains, etc. can be used as a chemical liquid to be 
supplied such as abrasive slurry. 

[0069] After the above-described conditioning of the pol 
ishing pad 50, it is also desirable to adopt a method by Which 
polishing using a dummy Work is performed before the 
polishing Work of a product (or a semi-?nished product). If 
polishing using such a dummy Work is performed, abrasive 
slurry is supplied to the polishing pad and the pH of the 
polishing pad is optimiZed, With the result that the polishing 
performance of the polishing pad can be kept in a stable 
condition for a long time. 

[0070] Next, the second embodiment of a method of 
conditioning a polishing pad for semiconductor Wafer 
related to the present invention Will be described on the basis 
of FIG. 2. Incidentally, the same members as in FIG. 1 or 
members similar to those of FIG. 1 are given like reference 
numerals and their descriptions are omitted. 

[0071] FIG. 2 is a structural draWing of a conditioning 
device 10‘ provided With a polishing pad for semiconductor 
Wafer to Which a method of conditioning a polishing pad for 
semiconductor Wafer related to the present invention is 
applied. This conditioning device 10‘ performs dressing by 
causing relative movements While pressing a pad dresser 60 
against a polishing pad 50 and, after dressing, conditions the 
polishing pad 50 on a surface plate 52 of a polishing device 
by spraying a chemical liquid such as abrasive slurry from 
a noZZle 74 for chemical liquid supply onto the polishing pad 
50. 

[0072] A pad dresser electrodeposited With diamond abra 
sive grains 62 on the bottom surface or a pad dresser formed 
from a bonded layer (metal bond, vitri?ed bond or resin 
bond), Which diamond abrasive grains 62 are dispersed, can 
be used as the pad dresser 60. The pad dresser 60 dresses the 
polishing pad 50 by being pressed by the force F against the 
polishing pad 50 on the polishing surface plate 52 While 
being rotated around a shaft 64. 

[0073] The thickness of the pad dresser 60 is generally 10 
to 30 mm or so and the outside diameter thereof is generally 
100 to 250 mm (4 to 10 inches) or so. The seat of the pad 
dresser 60 is generally made of metal. 

[0074] Incidentally, it is also possible to adopt an arrange 
ment in Which the pad dresser 60 and the shaft 64 are 
connected via a ?exible joint (for eXample, a universal 
joint). By adopting this arrangement, the surface (bottom 
surface) of the pad dresser 60 and the surface of the 
polishing pad 50 are in contact With each other throughout 
the Whole area, so that even during the dressing Work, the 
surface of the pad dresser 60 can folloW the surface of the 
polishing pad 50. 

[0075] A noZZle 74 for chemical liquid supply is con 
nected to a pump 78 via a pipe 76 and this pump 78 is 
connected to a tank 82 via a ?exible hose 80. A cleaning 
liquid stored in the tank 82 is pressuriZed by the pump 78, 
fed to the noZZle 74, and injected at the polishing pad 50. 

[0076] The pump 78 is provided on a table 84. This table 
84 can move freely in the direction of the arroW c on a rail 
88 provided on a base 86, and an end portion of the table 84 
is connected to an air cylinder 90 supported on the base 86 
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via a rod 92. Therefore, When the air cylinder 90 is actuated, 
the noZZle 74 moves in the direction of the arroW c via the 
table 84 etc. 

[0077] Next, the operation of the conditioning device 10‘ 
constituted as described above Will be described. When the 
dressing of the polishing pad 50 becomes necessary after the 
polishing operation is performed by the polishing pad 50, the 
pad dresser 60 is positioned on the surface of the polishing 
pad 50 and dressing is performed by causing relative move 
ments While the pad dresser 60 is being pressed against the 
polishing pad 50. As a result of this, Polishing chips that 
have accumulated on the polishing pad 50 are removed and 
Washed out by dressing Water that is supplied. 

[0078] More speci?cally, While the dressing Water is being 
supplied from a noZZle for dressing Water supply, Which is 
not shoWn, or the noZZle 74, the polishing pad 50 is rotated 
by a motor 56, and the pad dresser 60 is rotated by the 
rotation of the polishing pad 50 in the direction of the arroW 
d. As a result of this, the Whole surface of the polishing pad 
50 can be dressed. Incidentally, in the case of an arrange 
ment in Which dressing Water is supplied from the noZZle 74, 
a three-Way valve is provided halfWay in the pipe 76 to 
permit a sWitchover betWeen pure Water from a pure Water 
supply source, Which is not shoWn, and a chemical liquid 
from the pump 78. 

[0079] After the completion of the dressing of the polish 
ing pad 50, the polishing pad 50 is conditioned by injecting 
a chemical liquid such as abrasive slurry from the noZZle 74 
for chemical liquid supply onto the polishing pad 50 on the 
surface plate 52 of the polishing device. This occasion, after 
the noZZle 74 is moved on the polishing pad 50 by actuating 
an air cylinder 90, a chemical liquid is injected from the 
noZZle 74 by actuating a pump 78. The chemical liquid 
injected from the noZZle 74 collides against the polishing 
pad 50, in form of the mist particles, and penetrates into the 
polishing pad 50. 

[0080] In addition, While the chemical liquid is being 
injected from the noZZle 74, the polishing pad 50 is rotated 
by the motor 56 and the noZZle 74 is moved by the air 
cylinder 30. As a result of this, the Whole surface of the 
polishing pad 50 can be conditioned. 

[0081] As already described, conditioning that involves 
adding a chemical liquid dropWise may be performed in 
place of the method that involves injecting a chemical liquid. 

[0082] Also in this embodiment, as With the ?rst embodi 
ment, abrasive slurry and, the above-described pH-adjusting 
liquid and, abrasive slurry that does not contain abrasive 
grains, etc. can be used as a chemical liquid to be supplied 
from the noZZle 74, such as abrasive slurry. 

[0083] Similarly, After the above-described conditioning 
of the polishing pad 50, it is also desirable to adopt a method 
by Which polishing using a dummy Work is performed 
before the polishing Work of a product (or a semi-?nished 
product). 

[0084] The embodiments of a method of conditioning 
polishing pads for semiconductor Wafer related to the 
present Work have been described above. HoWever, the 
present invention is not limited to the above-described 
embodiments and it is possible to adopt various modes. 
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[0085] As this example, it is possible to adopt a method by 
Which abrasive slurry is injected onto a polishing pad during 
the dressing of the polishing pad. That is, dressing that 
involves spraying abrasive slurry onto a polishing pad is 
performed in place of the dressing that involves spraying a 
cleaning liquid onto a polishing pad. HoWever, also by this 
method, the same effect as With the above-described 
embodiments is obtained and, at the same time, the pH of the 
polishing pad is optimiZed, With the result that the polishing 
performance of the polishing pad can be kept in a stable 
condition for a long time. 

[0086] In addition, it is possible to adopt a method that 
involves injecting a pH-adjusting liquid onto a polishing pad 
during the dressing of the polishing pad. That is, dressing 
that involves spraying a pH-adjusting liquid is performed in 
place of the dressing that involves spraying a cleaning liquid 
onto a polishing pad. HoWever, also by this method, the 
same effect as With the above-described embodiments is 
obtained and, at the same time, the pH of the polishing pad 
is optimiZed, With the result that the polishing performance 
of the polishing pad can be kept in a stable condition for a 
long time. 
[0087] In addition, it is possible to adopt a method by 
Which abrasive slurry, Which does not contain abrasive 
grains, is injected onto a polishing pad during the dressing 
of the polishing pad. That is, dressing that involves spraying 
abrasive slurry Which does not contain abrasive grains is 
performed in place of the dressing that involves spraying a 
cleaning liquid onto a polishing pad. However, also by this 
method, the same effect as With the above-described 
embodiments is obtained and, at the same time, the pH of the 
polishing pad is optimiZed, With the result that the polishing 
performance of the polishing pad can be kept in a stable 
condition for a long time. 

[0088] Furthermore, it is also possible to adopt a method 
by Which dressing is performed by spraying pure Water onto 
a polishing pad, and then the polishing using a dummy Work 
is performed. That is, because polishing using a dummy 
Work is performed after the dressing of the polishing pad by 
spraying pure Water, abrasive slurry is supplied to the 
polishing pad, With the result that the pH of the polishing pad 
is optimiZed, and the polishing performance of the polishing 
pad can be kept in a stable condition for a long time. 

[0089] An eXample of a method of conditioning a polish 
ing pad for semiconductor Wafer using the above-described 
conditioning device 10 provided With a polishing pad for 
semiconductor Wafer Will be described beloW. 

[0090] FIGS. 3 and 4 shoW the construction of the noZZles 
14, 74. The noZZles 14, 74 are each constituted by a noZZle 
tip 36 having an eXhaust slot 34 and a noZZle case 38 into 
Which this noZZle tip 36 is inserted. As shoWn in FIG. 4, the 
eXhaust slot 34 is formed in the shape of a vertically long 
ellipse the middle portion of Which is opened forWard 
(doWnWard in FIG. 3) and Which has a minor aXis of 200 
mm and a major aXis of 500 mm. 

[0091] On the conditioning device 10, the distance 
betWeen the noZZle 14 and the polishing pad 50 Was set at 
200 mm and Water as a cleaning liquid Was supplied to the 
noZZle 14 at a pressure of 25 MPa. The time of Water supply 
from the noZZle 14 Was 30 seconds. The polishing pad 50 
used in the experiment Was made of hard porous polyure 
thane and the diameter of pores Was about 10 mm to 100 
mm. 
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[0092] In this conditioning device 10, the Water Which 
discharged from the eXhaust slot 34 as a ?lm-like flow at an 
initial rate of about 350 m/s Was dispersed by the resistance 
of the air in the shape of mist droplets having a particle siZe 
of 1 mm to 100 mm (the most frequent value being about 30 
mm), and collided against the polishing pad 50 at an velocity 
of 30 m/s to 150 m/s. 

[0093] As a result, polishing chips Which had accumulated 
on the polishing pad 50 could be thoroughly removed from 
the surface layer of the polishing pad 50 to the deep layer 
thereof. Incidentally, the supply pressure and supply method 
of the cleaning liquid to the noZZle, the shape and siZe of the 
eXhaust slot of the noZZle, and the distance betWeen the 
noZZle and the polishing pad may be arbitrarily changed. 

[0094] Next, on the conditioning device 10, the distance 
betWeen the noZZle 74 and the polishing pad 50 Was set at 
200 mm, and abrasive slurry Was supplied to the noZZle 74 
at a pressure of 15 MPa. The time of supply of the abrasive 
slurry from the noZZle 74 Was 10 seconds. Discharged 
abrasive slurry Was dispersed by the resistance of the air in 
the form of mist droplets and collided against the polishing 
pad 50. As a result, the abrasive slurry thoroughly permeated 
into the polishing pad 50. 

[0095] Immediately after the conditioning of this polish 
ing pad, the polishing Work of the Work as a product Was 
carried out and the measurement of the polishing rate and an 
evaluation of ?aWs on the polished surface of the Work Were 
performed. As a result, the polishing rate increased remark 
ably compared to the state immediately before the dressing 
and no ?aW on the polished surface of the Work Was 
detected. 

What is claimed is: 
1. A method of conditioning a polishing pad for semicon 

ductor Wafer, comprising: 

dressing by spraying a cleaning liquid onto a polishing 
pad; and then 

supplying abrasive slurry injected from a noZZle to the 
polishing pad. 

2. A method of conditioning a polishing pad for semicon 
ductor Wafer, comprising: 

dressing by causing relative movements While a polishing 
pad is being pressed against a dresser; and then 

supplying abrasive slurry injected from a noZZle to the 
polishing pad. 

3. A method of conditioning a polishing pad for semicon 
ductor Wafer, comprising: 

dressing by spray of a cleaning liquid onto a polishing 
pad; and then 

supplying abrasive slurry to the polishing pad by adding 
dropWise. 

4. A method of conditioning a polishing pad for semicon 
ductor Wafer, comprising: 

dressing by causing relative movements While a polishing 
pad is being pressed against a dresser; and then 

supplying abrasive slurry to the polishing pad by being 
added dropWise. 
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5. A method of conditioning a polishing pad for semicon 
ductor Wafer, comprising: 

dressing by spraying a cleaning liquid onto a polishing 
pad; and then 

supplying abrasive slurry Which does not contain abrasive 
grains to the polishing pad. 

6. A method of conditioning a polishing pad for semicon 
ductor Wafer, comprising: 

dressing by causing relative movements While a polishing 
pad is being pressed against a dresser; and then 

supplying abrasive slurry Which does not contain abrasive 
grains to the polishing pad. 

7. The method of conditioning a polishing pad according 
to claim 5, Wherein the abrasive slurry Which does not 
contain abrasive grains is supplied by being injected from a 
noZZle. 

8. The method of conditioning a polishing pad according 
to claim 6, Wherein the abrasive slurry Which does not 
contain abrasive grains is supplied by adding dropWise. 

9. A method of conditioning a polishing pad for semicon 
ductor Wafer, comprising: 

dressing by spraying a cleaning liquid onto a polishing 
pad; and then 

supplying a pH-adjusting liquid to the polishing pad. 
10. A method of conditioning a polishing pad for semi 

conductor Wafer, comprising: 

dressing by causing relative movements While the polish 
ing pad is being pressed against the dresser; and then 

supplying a pH-adjusting liquid to the polishing pad. 
11. The method of conditioning a polishing pad according 

to claim 9, Wherein the pH-adjusting liquid is supplied by 
being injected the pH-adjusting liquid from a noZZle. 
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12. The method of conditioning a polishing pad according 
to claim 10, Wherein the pH-adjusting liquid is supplied by 
being added dropWise. 

13. The method of conditioning a polishing pad according 
to claim 1, Wherein the cleaning liquid is pure Water. 

14. The method of conditioning a polishing pad according 
to claim 1, Wherein the cleaning liquid is a pH-adjusting 
liquid. 

15. The method of conditioning a polishing pad according 
to claim 1, Wherein the cleaning liquid is abrasive slurry 
Which does not contain abrasive grains. 

16. A method of conditioning a polishing pad for semi 
conductor Wafer, comprising dressing by spraying abrasive 
slurry onto a polishing pad. 

17. A method of conditioning a polishing pad for semi 
conductor Wafer, comprising spraying a pH-adjusting liquid 
onto a polishing pad. 

18. A method of conditioning a polishing pad for semi 
conductor Wafer, comprising spraying abrasive slurry Which 
does not contain abrasive grains onto a polishing pad. 

19. The method of conditioning a polishing pad for 
semiconductor Wafer according to claim 1, Wherein polish 
ing uses a dummy Work after conditioning a polishing pad 
for semiconductor Wafer by the method of claim 1. 

20. The method of conditioning a polishing pad for 
semiconductor Wafer, comprising: 

dressing by spray of pure Water onto a polishing pad; and 
then 

polishing using a dummy Work. 


