DESCRIPTION

APPARATUS FOR DRESSING URETHANE FOAM PAD FOR USE IN
POLISHING

TECHNICAL FIELD
[0001]

The present invention relates to a dressing
apparatus for dressing a urethane foam pad for use in

polishing a wafer.

BACKGROUND ART
[0002]

In polishing of wafers, a urethane foam pad has been
used to improve flatness of the surfaces of the wafers.

The urethane foam pad for use in polishing is subjected to
initial dressing for starting up before the use, followed
by periodically batch-to-batch dressing at intervals of
polishing batches. Such periodical dressing of the
urethane foam pad enables setting of the urethane foam pad,
thereby keeping flatness quality of wafers after polishing.
[0003]

A dressing apparatus having diamond abrasive grains
is generally used for dressing a urethane foam pad. The
dressing apparatus is configured to dress a urethane foam
pad by bringing one-grit-size diamond abrasive grains
which are regularly or irregularly arranged on a support

into sliding contact with the urethane foam pad.

CITATION LIST
PATENT LITERATURE
[0004]

Patent Document 1: Japanese Unexamined Patent publication



(Kokai) No. H11- 000868

SUMMARY OF | NVENTI ON
TECHNI CAL PROBLEM
[ 0005]

A urethane foam pad having a soft resin hardness (in
particul ar, a urethane foam pad having a shore D hardness
of 30 or less) is generally dressed with a dressing
appar at us havi ng di anond abrasive grains as nentioned
above, in which the di anond abrasive grains typically have
one grit size selected from #60, #100, and #325. However,
when the urethane foampad is dressed with only the | ow
grit dianond abrasive grains having a grit size of #60 or
#100, the dianond abrasive grains are strongly caught in
hol es of a foam ng part of the pad, and the urethane resin
is stretched so that the holes of the foam ng part in the
pad are unfavorably closed. The urethane foam pad in
whi ch the holes of the foam ng part are closed fails to
retain sufficient slurry for polishing process, which
causes the problem of unfavorable flatness of polished
waf ers.

[ 0006]

When the urethane foampad is dressed with only the
hi gh-grit di anond abrasive grains having a high grit size
of #325, although the holes of the foam ng part are not
cl osed, the surface of the foam ng part of the urethane
pad cannot be sufficiently roughened since the dianond
abrasive grains is too fine. Accordingly, surface
roughness of the urethane foam pad beconmes small, fl atness
of wafers after polishing cannot be kept in good condition,
and thus a shorter dressing interval is required. For
exanpl e, when the di anond abrasive grains having a grit

size of #325 are used, good fl atness of wafers



conti nuously polished cannot be achi eved unl ess the
dressing is perforned every 3 batches. As a result, the
nunber of dressing is increased, which causes the problem
of lowering productivity in manufacture of wafers.

[ 0007]

As a dressing nethod capable of sufficiently
rougheni ng the surface of the urethane foam pad and
reduci ng cl osing of holes of the foam ng part, there nay
be nentioned a dressing nethod using a dressing apparatus
havi ng di anond abrasive grains with high grit size and a
dressi ng appar at us havi ng di anond abrasive grains with | ow
grit size, one tinme each. However, this method has poor
wor kability and takes long tinme for dressing, thereby
degradi ng productivity in manufacture of wafers.

[ 0008]

Pat ent Docunent 1 discloses a dressing apparatus
i ncl udi ng di anond abrasive grains having different grain
di aneters (grit sizes), arranged on one support. However,
since the support has a fixed height, height positions of
dressing surfaces of the dianond abrasive grains are
different each other, and thus contact amount between the
pol i shing pad and the di anond abrasive grains varies
depending on the grain dianmeter. In brief, there is a
probl emthat the contact amount between the high-grit
di anond abrasive grain, which has a small abrasive grain
di aneter, and the polishing pad is reduced, so that the
hi gh-grit dianond abrasive grain fails to function
sufficiently.

[ 0009]

The present invention was acconplished in view of
t he above-described problens. It is an object of the
present invention to provide a dressing apparatus that is

capabl e of sufficiently roughening the surface of a



uret hane foam pad by one-tine dressing w thout closing
hol es of the foam ng part of the urethane foam pad,

t hereby enabling short dressing time, |ong dressing
interval, and inhibition of |Iowering of productivity in
manuf acture of wafers.

SOLUTI ON TO PROBLEM
[ 0010]

To achieve this object, the present invention
provi des a dressing apparatus for dressing a urethane foam
pad, for use in polishing, by bringing di anond abrasive
grains into sliding contact with the urethane foam pad,
t he dressing apparatus conprising a support for hol ding
t he di anond abrasive grains, wherein the dianond abrasive
grains held by the support have nmultiple grit sizes, the
di anond abrasive grains having multiple grit sizes include
a high-grit dianond abrasive grain with a grit size of
#170 or nore and a lowgrit dianond abrasive grain with a
grit size of #140 or |ess, the di anond abrasive grains
having nultiple grit sizes are held by the support such
that hei ght positions of dressing surfaces of the di anond
abrasive grains are on the sane plane, the dressing
surfaces conme into contact with the urethane foam pad.
[ 0011]

Such a dressing apparatus enables the high-grit
di anond abrasive grain and the lowgrit dianond abrasive
grain to conme into sliding contact with the urethane foam
pad simul taneously, thereby sufficiently roughening the
surface by one-tine dressing w thout closing holes of the
foam ng part. Consequently, short dressing tinme and | ong
dressing interval are possible, and the dressing can be
performed wi thout |owering productivity.
[0012]



D anond pellets to which the dianond abrasive grains
having nultiple grit sizes are each stuck nay be held by
t he support, thicknesses of the dianond pellets being
adj ust abl e, whereby the hei ght positions of the dressing
surfaces of the dianond abrasive grains are on the sane
pl ane.

According to this configuration, the height
positions of the dressing surfaces of the dianond abrasive
grains can be easily set on the sane plane by adjusting
the thicknesses of the dianond pellets.

[ 0013]

Thi ckness of the support may be adjustable, whereby
t he hei ght positions of the dressing surfaces of the
di anond abrasive grains are on the sane pl ane.

According to this configuration, also in the case
that the dianond abrasive grains are directly
el ectrodeposited to the support, the height positions of
the dressing surfaces of the dianond abrasive grains can
be set on the sane plane by adjusting the thickness of the
support.

[ 0014]

It is preferred that the support is a doughnut-1Iike
support separated into a plurality of segnents, each of
the plurality of segnents holds either the high-grit
di anond abrasive grain or the lowgrit dianond abrasive
grain, and the segnent hol ding the high-grit dianond
abrasive grain and the segnment holding the lowgrit
di anond abrasive grain are alternately placed on the sane
ci rcunf erence.

Such an apparatus enables nore effective and uni form
dressing of the urethane foam pad w thout | owering
productivity nore securely.

[ 0015]



Furthernore, by using the inventive dressing
apparatus, a urethane foam pad, for use in polishing,
having a shore D hardness of 30 or |ess can be dressed.

Such a dressing nethod enables the high-grit dianond
abrasive grain and the lowgrit dianond abrasive grain to
conme into sliding contact wth the urethane foam pad
simul taneously, thereby efficiently and effectively
dressing the soft urethane foam pad for use in polishing a
wafer with high fl atness.

ADVANTAGEQUS EFFECTS OF | NVENTI ON
[ 0016]

The inventive dressing apparatus is capabl e of
sufficiently roughening the surface of a urethane foam pad
by one-tine dressing w thout closing holes of the foam ng
part of the urethane foam pad, thereby shortening the
dressing tinme. Use of this apparatus enables the surface
of the urethane foam pad after one-tinme dressing to have
good slurry retentivity and allows |ong dressing interval
to keep the surface roughness in appropriate condition for
long tine. As a result, productivity in manufacture of

waf ers can be significantly inproved.

BRI EF DESCRI PTI ON OF DRAW NGS
[0017]

FIG 1 is a schematic di agram showi ng an exanpl e of
the inventive dressing apparat us;

FIG 2 is a schematic diagram show ng an arrangenent
of the support of the inventive dressing apparatus;

FIG 3 is a schematic diagram show ng the case where
t he di anond abrasive grains are regularly arranged in the
i nventive dressing apparatus;

FIG 4 is a schematic diagram show ng the case where



t he di anond abrasive grains are irregularly arranged in
the inventive dressing apparat us;

FIG 5is a magnified side view of a part of the
i nventive dressing appar at us;

FIG 6 is a schematic side view show ng the case
where the urethane foampad is dressed with the inventive
dr essi ng appar at us;

FIG 7 is observation result of the surface
condition of the urethane foampad in exanple 1 and
conparative exanples 1 and 2;

FIG 8 is neasurement result of flatness after
single-side polishing in exanple 1 and conparative
exanples 1 and 2; and

FIG 9 is nmeasurenment result of GBIR in exanple 2
and conparati ve exanple 3.

DESCRI PTI ON OF EMBODI MENTS
[ 0018]

Hereinafter, enbodi nents of the present invention
wi || be described, but the present invention is not
limted to thereto.

A dressing apparatus using lowgrit dianond abrasive
grains (having |large average grain dianeter) easily makes
hol es of a foam ng part of a urethane foam pad cl osed,
whi ch causes the degradation of flatness of polished
waf ers. Meanwhil e, a dressing apparatus using high-grit
di anond abrasive grains (having snmall average grain
di ameter) cannot sufficiently roughen the surface of a
uret hane foam pad and thus requires dressing with short
dressing interval, which results in degrading of
productivity.

[ 0019]

In view of this, the present inventors conducted



studi es to solve such problens, and found bringing di anond
abrasive grains having two or nore grit sizes into sliding
contact with a urethane foam pad si mul taneously. Then,
they repeatedly and keenly conducted studi es and found
that both the above probl ens can be solved by the
configuration that includes a high-grit dianond abrasive
grain with a grit size of #170 or nore and a |lowgrit

di anond abrasive grain with a grit size of #140 or less in
whi ch hei ght positions of dressing surfaces of the dianond
abrasive grains are on the sane plane, thereby brought the
present invention to conpletion.

[ 0020]

Hereinafter, the inventive dressing apparatus w |
be described wth reference to FIGS. 1 to 6.

As shown in FIGS. 1 and 2, a dressing apparatus 1
has a doughnut-Ilike plate 6, a doughnut-I|ike support 3,

di anond pellets 5a, 5b to which dianond abrasive grains 2
are stuck.
[ 0021]

The doughnut-Ili ke support 3 is attached to and held
by an upper surface of the plate 6. The material of the
plate 6 holding the support 3 may be a netal or a netal
the surface of which is subjected to coating treatnent.
[llustrative exanples of the usable material include
stainl ess steel, stainless steel coated wth a resin,
stainless steel coated with dianond-|ike carbon, and
stainless steel coated with titaniumnitride. The coating
treatnment is not performed on the part which contacts with
the di anond pellets and requires parallelism
[0022]

As shown in FIG 2, the support 3 may be separated
into nultiple fan-shaped segnents 8, and fan-shaped

di anond pellets 5a, 5b may be each attached to and hel d by



the separated segnents 8.
[ 0023]

To the dianond pellets 5a are stuck high-grit
di anond abrasive grains 2a. In the present invention, the
hi gh-grit di anond abrasive grain 2a indicates a di anond
abrasive grain having a grit size of #170 or nore. On the
ot her hand, to the dianond pellets 5b are stuck lowgrit
di anond abrasive grains 2b. In the present invention, the
| ow-grit dianond abrasive grain 2b indicates a di anond
abrasive grain having a grit size of #140 or less. As an
alternative to the dianond pellets, the dianond abrasive
grains 2a, 2b may be directly el ectrodeposited to
respecti ve segnents 8 of the support 3 to hold the dianond
abrasive grains 2a, 2b by the support 3. The di anond
abrasive grains 2a, 2b stuck on the dianond pellets 5a, 5b
or electrodeposited to the support 3 may be arranged
regularly as shown in FIG 3 or irregularly as shown in
FIG 4.
[ 0024]

Preferably, as shown in FIG 1, the segnents 8
hol di ng the dianond pellets 5a to which the high-grit
di anond abrasive grains 2a are stuck and the segnents 8
hol di ng the dianond pellets 5b to which the lowgrit
di anond abrasive grains 2b are stuck are alternately
pl aced on the sane circunference. Such arrangenent of the
segnents 8 enabl es effective and uniformdressing of the
ur et hane foam pad, thereby inhibiting | owering of
productivity nore securely.
[ 0025]

In the present invention, as illustrated in FIG 5
“a’ in FIG 1), the high-grit dianond

abrasive grains 2a and the lowgrit dianond abrasive

(a part shown by

grains 2b are provided such that height positions of their



dressing surfaces 4 are on the sane plane. More
specifically, thickness L; of the dianond pellet 5a and

t hi ckness L, of the dianond pellet 5b shown in FIG 5 are
adj usted according to difference of the grit sizes of the
respecti ve di anond abrasive grains, whereby the height
positions of the dressing surfaces 4 can be set on the
same plane. Alternatively, height of the support 3 may be
adj usted according to difference of the grit sizes of the
di anond abrasive grains such that the height positions of
the dressing surfaces 4 are on the sane plane. As a
further alternative, both the thicknesses of the dianond
pell ets and the height of the support may be adjusted such
that the height positions are on the sane plane. Wen the
hei ght positions of the dressing surfaces 4 are on the
sanme plane, as shown in FIG 6, both the high-grit dianond
abrasive grains 2a and the lowgrit dianond abrasive
grains 2b can be brought into sliding contact with the
surface of the urethane foam pad 7 sinmultaneously, during
dr essi ng.

[ 0026]

According to the inventive dressing apparatus 1, the
uret hane foam pad 7 are stretched and the surface of the
pad i s roughened by scratching (specifically, SMD show ng
surface roughness of the pad is kept to 3 umor nore) due
to the lowgrit dianond abrasive grains 2b, and
sinmul taneously, the resin stretched by the lowgrit
di anond abrasive grains 2b is cut and cl osing of hol es of
the foam ng part can be prevented due to the high-grit
di anond abrasive grains 2a. In addition, since the height
positions of the dressing surfaces 4 of the respective
di anond abrasive grains are on the sanme plane, not only
the lowgrit dianond abrasive grains 2b having | arge

di aneter, but also the high-grit di anond abrasive grains
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2a having small dianmeter can be brought into contact with
the urethane foampad 7, sufficiently. As a result, the
surface can be roughened w thout closing holes of the
foam ng part of the urethane foam pad 7, dressing interval
can be made | onger, and |l owering of productivity can be

I nhi bited in manufacture of wafers.

[ 0027]

The dressing apparatus 1 described above is an
exenpl ary case where the abrasive grains include one type
of high-grit dianond abrasive grain and one type of | ow
grit dianond abrasive grain, in sum dianond abrasive
grains having two grit sizes are used. As will be
appreci ated, the present invention is not limted thereto,
and di anond abrasive grains having three or nore grit
sizes may be used. Moreover, in the above exanple, the
t hi cknesses of the dianond pellets and the hei ght of the
support are adjusted by the dianond pellets and the
segnents, respectively. O course, the present invention
is not limted thereto. To set the height positions of
the dressing surfaces 4 on the sane plane, the height of
t he support and the thicknesses of the dianond pellets may
be adjusted by providing steps on the surfaces of the
support and the dianond pellets or using arched surface.

[ 0028]

The inventive dressing apparatus 1 as nentioned
above can be used for dressing a urethane foam pad havi ng
a shore D hardness of 30 or less. Dressing can be
perforned by, for exanple, holding the dressing apparatus
1 by a disklike rotation drive nechani smand bringing the
dressing apparatus 1 into sliding contact with the
uret hane foam pad 7 while rotating the apparatus.

Such a dressing nethod can sufficiently roughen the

surface of the urethane foam pad w thout closing hol es of
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the foam ng part of the urethane foam pad since the
dressi ng apparatus 1 includes two or nore high-grit and

|l ow-grit dianond abrasive grains the dressing surfaces 4
of which are on the sane plane. Accordingly, the urethane
foam pad can be efficiently dressed so that wafers having
good fl atness can be manufactured, and productivity in
manuf acture of wafers can be inproved. Thus, the dressing
nmet hod using the inventive dressing apparatus 1 is
particularly suitable for dressing a urethane foam pad
having a shore D hardness of 30 or |ess.

EXAMPLE
[ 0029]

Hereinafter, the present invention will be described
in nore detail with reference to exanples and conparative
exanpl es, but the present invention is not limted thereto.
[ 0030]

(Exanmpl e 1)

In a single-side polishing apparatus for wafer (a
si ngl e-si de polishing apparatus SRED made by Fuji kosh
Machi nery Corp), the inventive dressing apparatus in which
hei ght positions of dianond abrasive grains having
multiple grit sizes are on the sane plane, as illustrated
in FIG 1, was held by a disklike rotation drive nmechani sm
Using this dressing apparatus, initial dressing was
performed for starting up of an unused urethane foam pad
attached to a turn table. After the initial dressing, the
surface condition of the urethane foam pad was observed
with a mcroscope to exam ne whet her holes of the foam ng
part were closed or not. Then, wafers were single-side
polished in a batch nmanner with the dressed urethane foam
pad, and fl atness of the wafer single-side polished in the

tenth batch was nmeasur ed.
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[ 0031]

In the initial dressing of the urethane foam pad, a
high-grit dianond abrasive grain with a grit size of #200
and a lowgrit dianond abrasive grain with a grit size of
#100 were used as the dianond abrasive grains. The
dressing condition was as follows: rotational speed of the
dressi ng apparatus was 10 rpm rotational speed of the
turn table was 20 rpm |oad was 35 ng/cnf; initial
dressing tinme was 300 seconds. As the dressing |iquid,
wat er was used.

[ 0032]

The wafers used for single-side polishing were P-
type wafers having a dianeter of 300 nmand a crystal
orientation of <100>. The polishing condition was as
foll ows: polishing | oad was 80 to 200g/cnf; rotati onal
speed of the turn table was 30 rpm rotational speed of
the polishing head was 30 rpm As the polishing agent,
NaCH based col |l oidal silica was used.

The fl atness of the wafer polished was neasured with
a flatness tester Nanonetoro 300TT-A nade by Kuroda
preci sion industries Ltd.

[ 0033]

FIG 7 illustrates photographs show ng the surface
condition of the urethane foampad just after the initia
dressing. As shown in FIG 7, holes of the foam ng part
wer e open w thout closing, and the surface other than the
hol es was sufficiently roughened.

FIG 8 shows neasurenent result of wafer flatness
after single-side polishing. As shown in FIG 8, the
wafer after the tenth batch exhibited GBIR of 0.077 (um,

SFQRmax of 0.028 (um, and SBI Rmax of 0.051 (unm), which
were snaller than conparative exanple 2 described | ater,

and thus a wafer having higher flatness could be obtained,
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conpared with conparative exanple 2. This result

i ndi cates that even when the dressing interval was set at
10 batches, which are |onger than conparative exanple 1
descri bed |l ater, a wafer having higher flatness can be
obt ai ned, conpared with conparative exanple 2. Table 1
shows inspection results of whether holes of the foam ng
part were closed or not and the maxi mum nunber of batch to
obtai n a wafer having good fl atness.

[ 0034]

In addition, dressing was perfornmed under the sane
condi tion as above except that a high-grit dianond
abrasive grain with a grit size of #170 and a lowgrit
di anond abrasive grain with a grit size of #60 were used
as the dianond abrasive grains in the initial dressing.
Then, the surface condition of the urethane foam pad was
observed with a m croscope, consequently finding that
hol es of the foam ng part were not closed and the surface
was sufficiently roughened. Also in this case, a wafer
havi ng hi gh flatness coul d be obtained even after
conti nuous 10 polishing batches. Simlarly, dressing was
performed under the sane condition as above except that a
high-grit dianond abrasive grain with a grit size of #170
and a lowgrit dianond abrasive grain with a grit size of
#140 were used as the dianond abrasive grains in the
initial dressing. Also in this case, holes of the foam ng
part were not closed, the surface was sufficiently
roughened, and a wafer having high flatness could be
obt ai ned even after continuous 10 polishing batches. From
these results, it could be understood that when the
i nventive dressing apparatus was enpl oyed, productivity in
manuf acture of wafers could be inproved.

[ 0035]
(conparative exanple 1)

14



Initial dressing of a urethane foam pad, polishing
of a wafer, and fl atness neasurenent were performed under
the sane condition as in exanple 1 except that only a
di anond abrasive grain having a grit size of #325 was used,
and the flatness neasurenent was perfornmed on a wafer
singl e-side polished in the third batch.

Consequently, as shown in FIG 7 and Table 1
al t hough hol es of the foam ng part were not closed but
open, the surface other than the hol es was not
sufficiently roughened. Therefore, as shown in FIG 8,
al t hough the wafer polished in the third batch from
dressi ng exhi bited good val ues of GBIR of 0.079 (um,
SFQRmax of 0.029 (um, and SBI Rmax of 0.053 (um, when
pol i shing batch was continuously repeated over 3 tines, a
waf er having good fl atness could not be obtained. Thus,
conparative exanple 1 exhibited smaller nmaxi mum batch
nunber to obtain a wafer having good flatness, and then
requires a dressing interval every 3 batches or Iess,
resulting in degradation of productivity in manufacture of
waf ers, conpared with exanple 1
[ 0036]

Simlarly, initial dressing of a urethane foam pad,
polishing of a wafer, and fl atness neasurenent were
performed except for changing the grit size of the dianond
abrasive grain to #170, #200, or #230. Consequently, as
shown in Table 1, when the di anond abrasive grain having a
grit size of #230 was used al one, the naxi num batch nunber
to obtain a wafer having good flatness was snall val ue of
3 batches, like the case where the di anond abrasive grain
having a grit size of #325 was used al one. Wen the
di anond abrasive grain having a grit size of #170 or #200
was used al one, the maxi num batch nunber to obtain a wafer

havi ng good fl atness was slightly inproved as 5 batches,
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but this nunber was half of that in exanple 1.
[ 0037]
(conparative exanpl e 2)

Initial dressing of a urethane foam pad, polishing
of a wafer, and fl atness neasurenent were perfornmed under
the sane condition as in exanple 1 except that only a
di anond abrasive grain having a grit size of #100 was used
and the flatness neasurenment was perfornmed on a wafer
singl e-side polished in the first batch.

Consequently, as shown in FIG 7 and Table 1, holes
of the foam ng part were closed. Therefore, as shown in
FIG 8, the wafer polished in the first batch just after
dressing exhibited GBIR of 0.314 (unm), SFQRmax of 0.038
(um, and SBI Rmax of 0.074 (um, which were remarkably
wor se than exanple 1. Moreover, the polished wafer had
concave shape, and the wafer shape was degraded. It was
reveal ed that the urethane foam pad havi ng such a surface
condition fails to obtain a wafer having good fl at ness,
unl i ke exanple 1.

[ 0038]

Simlarly, initial dressing of a urethane foam pad,
polishing of a wafer, and fl atness neasurenent were
performed in the same nanner except for changing the grit
size of the dianond abrasive grain to #60, #80, #120, or
#140. Consequently, as shown in Table 1, holes of the
foam ng part were closed and a wafer having good fl at ness
could not be obtained in all cases.

[ 0039]
(conparative exanple 3)

Initial dressing of a urethane foam pad, polishing
of a wafer, and fl atness neasurenent were performed under
the sane condition as in exanple 1 except that two | ow

grit dianond abrasive grains having grit sizes of #60 and
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#140 were used in conbination and the flatness neasurenent
was perfornmed on a wafer single-side polished in the first
bat ch.

Consequently, as shown in Table 1, holes of the
foam ng part were closed, and a wafer having good fl atness
coul d not be obtained, unlike exanple 1.

[ 0040]
(exanmpl e 2)

In addition to the sane condition as in exanple 1,
initial dressing and batch-to-batch dressing every 10
pol i shing bathes were perforned with the inventive
dressi ng apparatus to nmeasure GBIR of a wafer after
single-side polishing. In exanple 2, the time for batch-
to-batch dressing was 180 seconds, and a fl atness tester
Waf er Si ght 2 made by KLA-Tencor Co., Ltd was used for the
fl at ness neasurenent.

Consequently, as shown in FIG 9, average val ue of
GBIR (Ave in FIG 9) was 107.9 (nm, standard deviation (s
in FIG 9) was 29.4 (nn). As such, it could be understood
that an anmount of a change between the flatness of the
waf er polished in the first batch after dressing and the
flatness of the wafer polished in the tenth batch after
dressing was small. Thus, it was revealed that also in
this case, a wafer having high flatness could be obtained
even when the dressing was perfornmed at a long interval
every 10 polishing batches.

[ 0041]
(conparative exanple 4)

Initial dressing and batch-to-batch dressing of a
ur et hane foam pad, polishing of a wafer, and fl at ness
nmeasur enent were perfornmed under the same condition as in
exanpl e 2 except that a di anond abrasive grain having a

grit size of #325 was used al one.
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Consequently, as shown in FIG 9, average val ue of
GBIR (Ave in FIG 9) was 142.4 (nm, and standard
deviation (s in FIG 9) was 59.0 (nm. As such, it could
be understood that an anmount of a change between the
flatness of the wafer polished in the first batch after
dressing and the flatness of the wafer polished in the
tenth batch after dressing was large. Thus, it was
revealed that in this case, a wafer having high flatness
coul d be obtained only in several batches after dressing
when the dressing was perforned at a |long interval every
10 polishing batches.
[ 0042]

The results of exanples and conparative exanples are

sumari zed in Table 1.

[ 0043]
[ Tabl e 1]
Crit size Wﬁether holes of Max imum
foaming part are closed|batch number
#6560 closed
. #80 closed
ngzi;?;l;e 100 closed
£120 closed
#140 closed
#170 open 5
Comparative #200 open o
example 1 4230 open 3
#325 open 3
szziéizlge 46044140 closed 10
#140+4170 open 10
Example 1 #60+#170 open 10
#100+4200 open 10

[ 0044]
It is to be noted that the present invention is not

limted to the foregoi ng enbodi nent. The enbodinent is
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just an exenplification, and any exanpl es that have
substantially the same feature and denonstrate the sane
functions and effects as those in the technical concept
described in clains of the present invention are included
in the technical scope of the present invention.
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CLAI M5

1. A dressing apparatus for dressing a urethane foam
pad, for use in polishing, by bringing dianond abrasive
grains into sliding contact with the urethane foam pad,
the dressing apparatus conprising a support for hol ding
t he di anond abrasi ve grains, wherein

t he di anond abrasive grains held by the support have
multiple grit sizes, the dianond abrasive grains having
multiple grit sizes include a high-grit dianond abrasive
grain wwth a grit size of #170 or nore and a lowgrit
di anond abrasive grain with a grit size of #140 or |ess,
t he di anond abrasive grains having nultiple grit sizes are
hel d by the support such that height positions of dressing
surfaces of the dianond abrasive grains are on the sane
pl ane, the dressing surfaces cone into contact with the

ur et hane foam pad.

2. The dressing apparatus according to claim1, wherein
di anond pellets to which the dianond abrasive grains
having nultiple grit sizes are each stuck are held by the
support, thicknesses of the dianond pellets being

adj ust abl e, whereby the height positions of the dressing
surfaces of the dianond abrasive grains are on the sane

pl ane.

3. The dressing apparatus according to claim1 or claim
2, wherein thickness of the support is adjustable, whereby
the hei ght positions of the dressing surfaces of the

di anond abrasive grains are on the sane pl ane.

4. The dressing apparatus according to any one of

claims 1 to 3, wherein the support is a doughnut-Iike

20



support separated into a plurality of segnents, each of
the plurality of segnments holds either the high-grit

di anond abrasive grain or the lowgrit dianond abrasive
grain, and the segnent hol ding the high-grit dianond
abrasive grain and the segnent holding the lowgrit

di anond abrasive grain are alternately placed on the sane
ci rcunf erence.

5. A dressing nethod of dressing a urethane foam pad,
for use in polishing, having a shore D hardness of 30 or

| ess by using a dressing apparatus according to any one of
claims 1 to 4.
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