DESCRI PTI ON

TI TLE OF I NVENTI ON: METHOD AND APPARATUS FOR POLI SHI NG
WAFER

TECHNI CAL FI ELD
[ 0001]

The present invention relates to: a nethod for
polishing a wafer; and an apparatus for polishing a
waf er .

BACKGROUND ART
[ 0002]

In recent years, with advancenent of
m ni aturization of sem conductor devices using silicon
wafers, high flatness has conme to be required. SFQR
(Site Front | east Squares Range) or the like is a
typical index of flatness. A cell having arbitrary
di mensions (e.g. 26 mm x 8 mm is determ ned on a
surface of a sem conductor wafer, and a pl ane obtai ned
by the | east-squares method regarding a surface of the
cell is taken as a reference plane. In this event, the
SFQR is defined as a range of a positive and negative
deviation fromthe reference plane. |If SFQR is degraded,
a focus cannot be achieved during exposure when
produci ng a sem conduct or device, and there is a higher
possibility of pattern failure occurring.

[ 0003]

In addition, in view of reducing costs, wafers
have come to be used to about 1 mmfromthe periphery
for producing devices, and accordingly, flatness is
required not only in the central portion, but also the
edge. ESFQR (Edge Site Front |east Squares Range) is a



typical index of flatness in the edge.
[ 0004]

Cenerally, a silicon wafer is processed by
grinding and polishing a wafer sliced from an ingot.
[ 0005]

Polishing is generally performed in nmultiple
stages by using polishing pad having different degrees
of hardness (see, for exanple, Patent Docunent 1), and
grindi ng damage i s renmoved by rough polishing, damage
that occurred in the rough polishing is renoved by
secondary polishing, and roughness is created by final
pol i shi ng.

It is known that the above-descri bed SFOR and
ESFQR are generally determ ned dependi ng on the
pol i shing process, and vigorous attenpts have been nade
to inprove the shape by altering polishing conditions
and so forth.

[ 0006]

Meanwhi | e, silicon wafer polishing processes are
generally performed by multistage polishing processes
having at | east two or nore stages in view of surface
qual ity as descri bed above. 1In a preceding stage,
polishing is performed using a conparatively hard pad at
a high rate in order to renove the damage from slici ng
and grinding, while in the latter stage, polishing is
perfornmed using a conparatively soft pad at a low rate

so as not to inflict damage.

Cl TATI ON LI ST

PATENT LI TERATURE

[ 0007]

Pat ent Docunent 1: JP 2008-205147 A



SUMVARY OF | NVENTI ON
TECHNI CAL PROBLEM
[ 0008]

However, from the viewpoint of flatness, it is not
very desirable to performpolishing in multiple stages.
This is because each stage of the polishing has a
variation to the shape of the wafer, and therefore, the
greater the nunber of stages, the greater the variation.

Therefore, in the latter stage of the polishing
process, it is necessary to perform correction-polishing
for reducing the variation in the shape of the polished
wafer that occurred in the preceding stage of the
pol i shing process.

[ 0009]

Accordingly, the present invention has been nade
in view of such problens. An object of the present
invention is to provide a nmethod for polishing a wafer
and a polishing apparatus according to which a variation
in the shape of a polished wafer that occurs in the
precedi ng stage of a polishing process can be reduced in

the latter stage of a polishing process.

SOLUTI ON TO PROBLEM
[ 0010]

To achieve the object, the present invention
provi des a nethod for polishing a wafer in order to
correct a shape of a polished wafer subjected to
pol i shing, by pressing the wafer to a polishing pad
whil e continuously supplying a conposition for polishing
containing water to performcorrection-polishing, the
met hod conprising the steps of:

measuring the shape of the polished wafer before

perform ng the correction-polishing;



determ ning, in accordance with the neasured shape
of the polished wafer, a kind and concentration of a
surfactant to be contained in the conposition for
pol i shing; and

perform ng the correction-polishing while
supplying the conposition for polishing adjusted on a
basis of the determ ned kind and concentration of the
surfactant.

According to such a nmethod for polishing a wafer,
a variation in the shape of the polished wafer that
occurred in the preceding stage of the polishing process
can be reduced by the correction-polishing, which is the
| atter stage of the polishing process.
[0011]

Preferably, when determ ning the kind and
concentration of the surfactant,

whil e supplying a conposition for polishing having
an altered kind and concentration of surfactant, a
prelimnary correction-polishing is perforned on a
prelimnarily polished wafer subjected to polishing and
then, froma change in a shape of the prelimnarily
pol i shed wafer, a degree of correction of the shape
before and after the prelimnary correction-polishing is
determ ned to determ ne a correl ation between the kind
of the surfactant, the concentration of the surfactant,
and the degree of correction of the shape as a
prelim nary exam nation

a needed degree of correction of the shape is
determ ned in accordance with the neasured shape of the
pol i shed wafer, and

the ki nd and concentration of the surfactant in
the correction-polishing is determned on a basis of the

correlation so as to achieve the determ ned degree of



correction of the shape.

By determ ning the correlation between the kind of
the surfactant, the concentration of the surfactant, and
t he degree of correction of the shape by the prelimnary
exam nation in this manner, the kind and concentration
of the surfactant at the tinme of the correction-
pol i shing can be determ ned sinply, and shape-correction
of the polished wafer can be perforned as desired with
nore certainty.

[0012]

Furt hernmore, when supplying the conposition for
pol i shing during the correction-polishing,

a first tank for storing a first conposition for
pol i shing not containing the surfactant,

a second tank for storing a surfactant sol ution
containing the surfactant and water, and

a third tank for storing a second conposition for
pol i shing prepared by m xing the first conmposition for
polishing fromthe first tank and the surfactant
solution fromthe second tank can be used, and

t he second conposition for polishing in the third
tank can be used as the conposition for polishing in the
correction-polishing.

By storing the conposition for polishing not
containing the surfactant and the surfactant sol ution
separately and m xing the conposition and the sol ution
in the third tank in this manner, the concentration of
the surfactant for the correction-polishing can be
adj usted sinply.

[ 0013]

Furthermore, a tank having a capacity equal to a

total supply amount of the second conposition for

polishing in one batch of the correction-polishing can



be used as the third tank.

When a tank having such a capacity is used, the
second conposition for polishing to be used in the
correction-polishing can be used up in one batch.
Therefore, the amount of conposition for polishing
wast ed can be reduced.

[ 0014]

I n addition, the conposition for polishing during
the correction-polishing can contain abrasive grains.

When abrasive grains are contained, polishing rate
can be increased further.

[ 0015]

I n addition, the conposition for polishing during
t he correction-polishing can contain a water-sol uble
pol ymer.

When a wat er-sol ubl e polynmer is contained,
roughness of the wafer surface can be further inproved.
[ 0016]

Furthernore, the surfactant can have a contact
angl e of 50 degrees or less to bare silicon fromwhich a
surface natural oxide filmis renmoved by HF i mersion.

When such a surfactant is used, the stock renova
of the outernost periphery of the wafer can be reduced
nore sinply, and the flatness of a polished wafer that
is thin in the outernost periphery can be inproved
further.

[0017]

Furthernmore, the polished wafer can be a silicon
waf er .

The inventive nmethod for polishing a wafer is
particularly suitable for a silicon wafer that demands
hi gh fl at ness.

[ 0018]



In addition, to achieve the above-descri bed object,
t he present invention provides an apparatus for
pol i shing a wafer, conprising a polishing pad and a
supply mechani sm for supplying a conposition for
pol i shing containing water, for correcting a shape of a
pol i shed wafer subjected to polishing, the apparatus
pressing the wafer to the polishing pad while
continuously supplying the conposition for polishing
fromthe supply mechanismto performcorrection-
pol i shi ng, wherein

t he supply nmechanismis capabl e of supplying the
conposition for polishing containing a surfactant and
having a kind and concentration of the surfactant in the
conposition for polishing adjusted in accordance with a
measur ed val ue of the shape of the polished wafer before
t he correction-polishing.

Such an apparatus for polishing a wafer makes it
possi ble to reduce the variation in the shape of the
pol i shed wafer that occurred in the preceding polishing
step in the correction-polishing, which is the latter
pol i shing step.

[ 0019]

Furthernmore, the supply mechanism can have a first
tank for storing a first conposition for polishing not
cont ai ni ng the surfactant,

a second tank for storing a surfactant sol ution
containing the surfactant and water, and

a third tank for storing a second conposition for
pol i shing prepared by m xing the first conposition for
polishing fromthe first tank and the surfactant
solution fromthe second tank, and

t he second conposition for polishing in the third

tank can be suppliable as the conposition for polishing



during the correction-polishing.

When the supply nechanismis capable of storing
t he conposition for polishing not containing the
surfactant and the surfactant solution separately and
m xi ng the conmposition and the solution in the third
tank as descri bed, the concentration of the surfactant
for correction-polishing can be adjusted sinply.

[ 0020]

Furthernmore, the third tank can have a capacity
equal to a total supply anpbunt of the second conposition
for polishing in one batch of the correction-polishing.

When the capacity is as described, the second
conposition for polishing used in the correction-
pol i shing can be used up in one batch. Therefore, the
amount of conposition for polishing wasted can be
reduced.

[ 0021]

I n addition, the supply mechani sm can have a
controll er capable of controlling a flow rate of the
surfactant solution supplied fromthe second tank to the
third tank.

In this manner, the amount of the surfactant to be
m xed in the conposition for polishing can be adjusted
easily, and therefore, the concentration of the
surfactant can be altered easily.

[ 0022]

I n addition, the conposition for polishing during
the correction-polishing can contain abrasive grains.

When abrasive grains are contained, polishing rate
can be further increased.

[ 0023]
I n addition, the conposition for polishing during

t he correction-polishing can contain a water-sol uble



pol ymer.

When a wat er-sol ubl e polynmer is contained,
roughness of the wafer surface can be inproved further.
[ 0024]

Furthernore, the surfactant can have a contact
angl e of 50 degrees or less to bare silicon fromwhich a
surface natural oxide filmis renmoved by HF i mersion.

When such a surfactant is used, the stock renova
of the outernost periphery of the wafer can be reduced
nore sinply, and the flatness of a polished wafer that
is thin in the outernost periphery can be inproved
further.

[ 0025]

Furthernmore, the polished wafer can be a silicon
waf er .

The inventive apparatus for polishing a wafer is
particularly suitable for polishing a silicon wafer that

demands hi gh fl at ness.

ADVANTAGEOUS EFFECTS OF | NVENTI ON
[ 0026]

As descri bed above, according to the inventive
met hod and apparatus for polishing a wafer, a variation
that occurred in the shape of the wafer in a preceding
stage of a polishing process can be reduced by
perform ng correction-polishing suitable for the shape
of the polished wafer. |In particular, it is possible to

obtain wafers having higher flatness w thout variation.

BRI EF DESCRI PTI ON OF DRAW NGS
[ 0027]
FIG 1 is a flow diagram show ng an outline of the

I nventive nmethod for polishing a wafer.



FIG 2 is a schematic view show ng an exanpl e of
the inventive apparatus for polishing a wafer.

FIG 3 is a graph showing the correlation between
the kind of the surfactant usable in the inventive
met hod for polishing a wafer, the concentration of the
surfactant, and the degree of correction.

FIG 4 shows graphs show ng the shape of the wafer
before and after the correction-polishing in Exanple 1.

FIG 5 shows graphs show ng the shape of the wafer
before and after the correction-polishing in Exanple 2.

FIG 6 shows graphs show ng the shape of the wafer
before and after the correction-polishing in Conparative
Exanpl e 1.

FIG 7 shows graphs show ng the shape of the wafer
before and after the correction-polishing in Conparative
Exanpl e 2.

DESCRI PTI ON OF EMBODI MENTS
[ 0028]

The present inventors have added a surfactant to
an existing conposition for polishing and perfornmed
pol i shing, and found out that the stock renoval of the
out ernmost peri phery was smaller than when no surfactant
was added, and a so-called “rise” occurred.

Furt hernmore, the know edge that the “rise” changes
in stages in accordance with the kind or added
concentration of the surfactant was al so found out.

[ 0029]

From this know edge, the present inventors have
found out that by altering, for each polishing of the
waf er, the kind and concentration of the surfactant to
be added to the conposition for polishing depending on

t he shape of the wafer, it is possible to perform

10



correction-polishing for suppressing variation in the
waf er shape that occurred in the preceding stage of the
pol i shing process, and conpleted the present invention.
[ 0030]

Herei nafter, the present invention will be
described in detail with reference to the drawi ngs as an
exanmpl e of an enbodi ment. However, the present
invention is not limted thereto.

[ 0031]

FIG 2 is an exanple of the inventive apparatus
for polishing a wafer that can be used in the above-
descri bed correction-polishing step. Here, a case where
a single side polishing apparatus is used will be
descri bed, but the present invention is not |limted
t hereto, and a doubl e-side polishing apparatus is also
applicable. However, it is nore preferable to perform
by single side polishing fromthe viewpoint of
controllability. Conponents and their mechani snms and
functions wll be described. As shown in FIG 2, the
single side polishing apparatus 1 is conposed of a turn
table 2 having a polishing pad 5 attached, a polishing
head 3, and a supply mechanism 4. The turn table 2 can
be rotated by the rotation of a rotary shaft 6, and the
pol i shing head 3 can also be rotated. The polishing pad
5is not particularly limted, and for exanple, a pad in
whi ch a foamed urethane pad or nonwoven fabric
i npregnated with urethane, a urethane suede pad, etc.
can be used.

[ 0032]

I n addition, while supplying a conposition 7 for
polishing fromthe supply mechani sm 4, a polished wafer
W (this refers to a wafer that has already once been

pol i shed separately, and is also referred to as a

11



pol i shed wafer or sinply a wafer) held by the polishing
head 3 is brought into sliding contact with the

pol i shing pad 5, and thus, the turn table 2 and the
pol i shing head 3 are rotated to polish the polished

wafer W The present invention is particularly suitable
for a silicon wafer that demands high flatness. However,
the present invention is not limted to silicon wafers.

Here, the conposition 7 for polishing contains a
surfactant. In addition, the supply nmechanism4 is
capabl e of supplying the conposition 7 for polishing,
where the kind and concentration of the surfactant to be
contained in the conposition 7 for polishing has been
adj usted according to the neasured val ue of the shape of
t he polished wafer W Note that the nmeasured val ue of
t he shape of the polished wafer will be described in the
description of the inventive nethod.

[ 0033]

Such a supply nechanism 4 preferably has a first
tank for storing a first conposition for polishing not
containing the surfactant, a second tank for storing a
surfactant solution containing the surfactant and water,
and a third tank for storing a second conposition for
pol i shing prepared by m xing the first conposition for
polishing fromthe first tank and the surfactant
solution fromthe second tank, and the second
conposition for polishing in the third tank can
preferably be supplied to the polishing pad 5 as the
conposition 7 for polishing during the correction-
pol i shi ng.

When the supply nmechanismis thus capabl e of
storing the conposition for polishing not containing the
surfactant and the surfactant solution separately and

m xi ng the conposition and the solution in the third

12



tank, the concentration of the surfactant for
correction-polishing can be adjusted sinply.
[ 0034]

In addition, the third tank preferably has a
capacity equal to a total supply amunt of the second
conposition for polishing in one batch of the
correction-polishing. Note that one batch indicates a
cycle of polishing performed sinmultaneously on a single
pol i shi ng pad.

When the third tank has such a capacity, the
conposition 7 for polishing containing the surfactant
can be used up in one batch, and therefore, |oss of the
conposition 7 for polishing can be reduced.

[ 0035]

I n addition, the supply mechanism preferably has a
controller 8 that can control a flow rate of the
surfactant solution supplied fromthe second tank to the
third tank.

Such a supply nechanismis capable of easily
adjusting the amount of the surfactant to be m xed in
t he conposition for polishing, and therefore, the
concentration of the surfactant can be altered easily.

[ 0036]

The first conposition for polishing can contain
abrasive grains in view of increasing the polishing rate.
Among abrasive grains, SiQ is nore preferable.

I n addition, a basic compound is preferably
cont ai ned. Anpbng basi ¢ conpounds, tetranmethyl ammoni um
hydr oxi de, potassi um hydroxi de, sodi um hydroxi de,
pot assi um car bonat e, sodium carbonate, and ammonia are
nore preferable.

[ 0037]
The first conposition for polishing can contain a

13



wat er - sol ubl e polynmer from the viewpoi nt of inproving

roughness. Anong wat er-sol ubl e pol yners, hydroxyet hyl

cel l ul ose, polyvinyl alcohol, and polyvinyl pyrrolidone
are nmore preferable.

[ 0038]

The concentration of the surfactant in the
conposition 7 for polishing is basically determ ned from
t he shape before the correction-polishing, but is
preferably 1000 ppmor |ess and nore preferably 100 ppm
or less fromthe viewpoint of hydrophilicity after the
correction-polishing.

[ 0039]

The type of the surfactant is not particularly
limted, and any of a nonionic surfactant, a cationic
surfactant, and an anionic surfactant can be used.
However, in view of adsorption, a nonionic surfactant is
preferable. Anong nonionic surfactants, for exanple,
pol yoxyet hyl ene- pol yoxypropyl ene bl ock copol yner,
pol yoxyet hyl ene- pol yoxypropyl ene bl ock copol ymer,
pol yoxyet hyl ene al kyl ether, polyoxyethyl ene al kyl
phenyl ether, an EO adduct of ethylene glycol, an EO
adduct of acetylene glycol, etc. are preferable.

[ 0040]

Furthernmore, the surfactant preferably has a
contact angle of 50 degrees or |ess when a sol ution
havi ng, for exanple, 10 mass% of the surfactant
di ssolved in water is dropped onto a bare silicon from
which a natural oxide filmis renoved with hydrogen
fluoride (HF). Exanples include ethylene oxide-
propyl ene oxi de bl ock copol yner, ethyl ene oxide-
propyl ene oxi de random copol ynmer, pol yoxyal kyl ene et her,
acetyl ene gl ycol having EO added, and et hyl ene gl ycol
havi ng EO added.

14



By using such a surfactant, the shape of the stock
renoval of the outernost periphery of the wafer can be
altered nore efficiently. |In particular, the stock
renoval of the outernost periphery of the wafer can be
reduced, the flatness of the polished wafer that is thin
in the outernost periphery can be inproved nore sinply.

Note that when the sag shape of the outernost
peri phery of the wafer before correction-polishing is
| arge, for exanple, and when it is desired to relieve
t he sag shape (induce a rise to achieve flatness) by
correction-polishing, the snmaller the contact angle, the
nore efficiently the stock renoval of the outernost
peri phery of the wafer can be reduced in the correction-
polishing. Therefore, the lower Iimt of the contact
angl e cannot be determ ned, and the contact angle is
greater than zero.

[ 0041]

Note that, when neasuring the contact angle of the
surfactant, the HF concentration is preferably 0.1 mass%
or nore, further preferably 0.3 mass% or nore in view of
the renoval rate of the oxide film In addition, the
oxide filmis preferably renoved by i mersing the wafer
in HF, and in view of the anmount to be renoved,
preferably for 10 sec or nore, nore preferably 30 sec or
nmore, and further preferably 60 sec or nore. After the
i mmersion in HF, the contact angle is preferably
measured within one week to prevent a natural oxide film
from being formed agai n.

Furthernmore, the concentration of the surfactant
when nmeasuring the contact angle is preferably 1 mass%
or nore, nmore preferably 3 mass% or nore, and further
preferably 10 mass% or nore fromthe viewpoi nt of easy

conparison. However, since the contact angle may not be

15



measured correctly if viscosity is too high, the
concentration is preferably 30 mass% or | ess, nore
preferably 10 mass% or | ess.

Furthernmore, the contact angle is preferably
measur ed by dropping a droplet from an upper surface of
a bare silicon. 1In order to judge the adsorption state
to the wafer, the contact angle is preferably neasured
after 1 sec or nore after dropping, nore preferably
after 3 sec or nore, and further preferably after 10 sec
or nore. The contact angle is neasured by obtaining an
i mage of the dropped droplet fromthe side and obtaining
the angle at the contact portion of the wafer and the
dr opl et .

[ 0042]

Her ei nbel ow, the inventive nmethod for polishing a
waf er by using the single side polishing apparatus 1 of
FIG 2 will be described. FIG 1 is a flow diagram
showi ng an outline of the inventive nethod for polishing
a wafer.

The exanple shown in FIG 1 is roughly constituted
froma prelimnary exam nati on and a main exam nation.
Note that the prelimnary exam nation can be perfornmed
as necessary, and when the correl ati on between the three
descri bed below is known, the prelimnary exam nation
can be omtted.

Bel ow, each will be described in detail.
(Prelimnary Exani nation)

Firstly, a prelimnarily polished wafer subjected
to polishing of a preceding stage is prepared. Here, a
wafer simlar to the polished wafer (e.g., a silicon
wafer, etc.) to be subjected to correction-polishing in
the main exam nation is prepared.

The shape of the prelimnarily polished wafer is

16



measured. Methods for measuring the shape are not
particularly limted, and for exanple, a flatness
measuri ng equi pmrent Wafer Sight 1 manufactured by KLA-
Tencor Co., Ltd. or the |like can be used.

Next, a conposition for polishing having an
altered kind and concentration of surfactant is supplied
to the prelimnarily polished wafer to perform
prelimnary correction-polishing.

After that, the shape of the wafer after the
prelimnary correction-polishing is neasured.

Subsequently, the degree of correction of the
shape is determ ned fromthe change in the shape after
the prelimnary correction-polishing from before the
prelimnary correction-polishing. For exanple, the
degree of correction of a peripheral sag can be
det er m ned.

The correl ation between the degree of correction
of the shape, the kind of the surfactant, and the
concentration of the surfactant is determ ned.

When the correlation is thus determ ned by the
prelim nary exam nation in advance, the kind and
concentration of the surfactant in the correction-
polishing in the main exam nation descri bed bel ow can be
determ ned sinply. Moreover, the correction-polishing
can be perfornmed so as to achieve the desired shape nore
certainly.

Note that when information that is necessary for
determ ning the conditions for the surfactant in the
correction-polishing of the main exam nation is fully
avail abl e, for exanple, when the above-descri bed
correlation is already known, etc., the prelimnary
exam nation can be onmtted.

[ 0043]

17



(Mai n Exam nation)

Firstly, as in step 1 of FIG 1, the shape of the
wafer to be subjected to correction-polishing, that is,
t he polished wafer subjected to the preceding polishing
step, iIs measured.

Note that when there is a plurality of wafers to
be subjected to correction-polishing, the shapes of al
t he polished wafers are preferably measured in advance
before the correction-polishing in order to determ ne
t he concentration of the surfactant in the correction-
pol i shing accurately.

[ 0044]

Next, as in step 2 of FIG 1, the kind and
concentration of the surfactant to be contained in the
conposition 7 for polishing are determ ned in accordance
with the nmeasured shape of the polished wafer. For
exanpl e, when there is a peripheral sag, the required
degree of correction of the shape is determned so as to
correct the peripheral sag and pl anarize the wafer.
Then, on the basis of the correlation determned in the
prelim nary exam nation, the kind and concentration of
the surfactant are determ ned such that the determ ned
degree of correction of the shape can be obtai ned.

[ 0045]

Next, as in step 3 of FIG 1, correction-polishing
is performed while supplying the conposition 7 for
pol i shing adjusted on the basis of the determ ned kind
and concentration of the surfactant.

To performthis correction-polishing, a special
supply mechanism 4 that is capable of altering the
concentration of the surfactant in the conposition 7 for
polishing for every batch of the polishing is suitable.

Firstly, a first conposition for polishing is

18



prepared in a first tank while a surfactant solution is
prepared in a second tank, and using a controller 8, the
flowrate fromthe second tank to the third tank (and
the flowrate fromthe first tank to the third tank) is
controlled. As the second conposition for polishing,

t he desired conposition 7 for polishing having the kind
and concentration of surfactant such as those determ ned
in step 2 is adjusted in the third tank.

Then, the polished wafer is set to the polishing
apparatus 1, and the correction-polishing of the
pol i shed wafer is perfornmed while supplying the
conposition 7 for polishing.

This series of steps in the main exam nation is
perforned for each polished wafer. Note that when there
is a plurality of polished wafers, it is also possible
to performstep 1 and step 2 on all the polished wafers
bef orehand, and then proceed to step 3. This can be
deci ded appropriately considering efficiency and so
forth.

[ 0046]

| ncidentally, the shape can be neasured after the
correction-polishing as necessary to check whether there
has been an inprovenent.

[ 0047]

Meanwhi | e, the second conposition for polishing is
preferably supplied at a flowrate of 0.1 I/mn or nore,
nore preferably at 0.3 |/mn or nore in view of surface
quality. On the other hand, in view of costs, the
second conposition for polishing is preferably supplied
at a flowrate of 5.0 I/mn or less, nore preferably 3.0
| /mn or |ess.

[ 0048]
The correction-polishing is desirably performed
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after a doubl e-side polishing process, and is further
preferably perforned before the final polishing.

Furthermore, fromthe viewpoint of reducing the
variation in the shape of the wafer, the nunber of
wafers | oaded in one batch is preferably 5 or |less, nore
preferably 3 or |ess.

[ 0049]

From t he viewpoint of controlling the shape of the
wafer, the correction-polishing is preferably perforned
for 3 sec or nore, nore preferably 5 sec or nore. On
t he other hand, from the viewoint of productivity, the
correction-polishing is preferably within 300 sec, nore
preferably within 180 sec.

The correction-polishing may incl ude another
polishing step with the same polishing pad and suppl ying
a different conposition for polishing before or after
t he correction-polishing.

[ 0050]

According to the inventive apparatus and net hod
for polishing a wafer as descri bed above, the variation
i n waf er shape that occurred in a precedi ng polishing

step can be reduced.

EXAMPLE
[ 0051]
Herei nafter, the present invention will be
descri bed nore specifically with reference to Exanpl es
and Conparative Exanples. However, the present
invention is not limted to the Exanpl es.
[ 0052]
(Exanples 1 and 2)
10- mass% sol utions of various water-soluble

pol yners and surfactants were prepared, and then dropped
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onto a bare silicon imersed in 1-nmass% HF for

measure the contact angle.

Tabl e 1.

I n standards using only water

The results are shown in

cont ai ni ng no

addi ti ves and standards using added hydroxyet hyl

cel lul ose or

pol yners,

pol yvi nyl
t he cont act

al cohol ,

1 mnto

whi ch are wat er-sol ubl e

angl e remai ned hi gh, whereas,

usi ng et hyl ene oxi de-propyl ene oxi de bl ock copol yner

(EOG- PO or acetylene glycol having EO added, which are
surfactants, it was observed that the contact angle had
consi derably decreased.
[ 0053]
[ Tabl e 1]
Et hyl ene
oxi de- Acet yl ene
Hydr oxyet hyl [ Pol yvi nyl | propyl ene |3;0|
Table 1 Wat er cel l ul ose al cohol oxi de g(éo.
( HEC) ( PVA) bl ock added)
copol ymer
(EOC PO
Cont act 70 63 65 42 38
angl e degr ees degr ees degr ees degr ees degr ees
[ 0054]

As Examples 1 and 2,

the follow ng prelimnary

exam nati on and mai n exanm nation were perforned.

Firstly,

the prelimnary exam nation shown in FIG 1 was

perforned to determ ne the correl ation between the kind

of the surfactant
or |l ess as described above,
surfactant,

First,

silicon wafer) simlar to the wafer

havi ng a cont act

a prelimnarily polished wafer

follow ng main exam nati on was prepared,

of the ZDD (radi al

front side of the wafer

the concentration of the
and the degree of correction of the shape.
(here, a

used in the

angl e of 50 degrees

and t he val ue

doubl e derivative of Z [height]) on a

was neasur ed.

Thi s wafer

was

subj ected to prelimnary correction-polishing by using a
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pol i shi ng apparatus as shown in FIG 2 while using
conpositions for polishing having altered concentrations
of EO PO and EO added acetyl ene glycol. After that, the
value of the ZDD on the front side of the wafer was
measured again for each concentration of each surfactant,
and the correl ati on between the kind, concentration, and
degree of correction of the shape (that is, the AF-ZDD
before and after the correction-polishing) was obtained.
The results are shown in FIG 3.

[ 0055]

Here, ZDD is an index that indicates the change in
t he gradient (curvature) near the edge obtai ned by the
secondary differentiation of the variation profile of
the wafer surface fromthe center of the wafer to the
out ernost peri phery. Wen ZDD has a positive val ue,
this indicates that the surface has a displacenent in a
rising direction due to the correction-polishing, and on
the contrary, when ZDD has a negative value, this
i ndi cates that the surface has a displacenent in a
saggi ng direction.

[ 0056]

Subsequently, the main exam nation was performed.
The polished wafer obtained by actually polishing in a
preceding step (primary polishing step) was correction-
polished, specifically, in the follow ng manner.

A plurality of wafers after primary polishing were
prepared, and cross sectional shapes were obtained using
a flatness measuring equi pment Wafer Sight 1 manufact ured
by KLA-Tencor Co., Ltd. The polished wafers prepared on
this occasion were all thin in the outernost periphery,
and had a so-called “saggi ng” shape. |In addition, there
was variation in shape between the polished wafers.

[ 0057]

22



In order to inprove the respective sag shape from
t he neasured shape of the polished wafers, the kind and
concentration of the surfactant to be contained in the
conposition for polishing was determ ned on the basis of
the correlation shown in FIG 3. Here, anong these, 10
ppm of ethyl ene oxi de-propyl ene oxi de bl ock copol yner
(EOC- PO (Exanple 1) and 10 ppm of acetyl ene gl ycol
havi ng EO added (Exanple 2) were appointed as two
exanples. In the case of the shapes of the polished
wafers in Exanples 1 and 2, the polished wafer would
have a displacenent to a rising direction in an extent
to relieve the sag shape owing to the correction-
pol i shing using the conposition for polishing with the
ki nd of surfactant and the concentration of the
surfactant descri bed above, and the shape can be nade
flat after the correction-polishing.

[ 0058]

Next, the polished wafer whose shape had been
measured was subjected to correction-polishing using the
poli shing apparatus as shown in FIG 2. The correction-
pol i shing was perfornmed using a polishing pad in which a
nonwoven fabric was inpregnated with urethane resin.

As the conposition for polishing, a conposition
usi ng potassi um hydroxi de as a basic conpound and
containing colloidal silica as abrasive grains was used.

After correction-polishing, final polishing and
cl eaning were perfornmed, and then the cross sectional
shape was obtai ned again by using WaferSight 1.

[ 0059]
(Conparati ve Exanples 1 and 2)

Besi des Exanples 1 and 2, inspection was al so
conducted regarding a conposition containing no water-

sol ubl e polynmers or surfactants (Conparative Exanple 1)

23



and a conposition containing 10 ppm of polyvinyl alcoho
(PVA), which is a water-sol uble polynmer (Conparative
Exanple 2). Note that conventional conpositions for
polishing were sinply used, and no prelim nary

exam nati on or consideration of the wafer shape before
t he correction-polishing was performed, unlike in
Exanpl es 1 and 2.

[ 0060]

The shape of each wafer in Exanples 1 and 2 and
Conparative Exanples 1 and 2 before and after the
correction-polishing is respectively shown in FIGS. 4 to
7. In each figure, the upper side is the shape before
t he correction-polishing, and the |lower side is the
shape after the correction-polishing.

[ 0061]

As shown in FIG 4, in Exanple 1, where the
correction-polishing was performed with 10 ppm of the
surfactant EO PO added, the flatness particularly near
the edge resulted in being greatly inproved.

[ 0062]

Meanwhi |l e, as shown in FIG 5, in Exanple 2, where
t he correction-polishing was performed with 10 ppm of
t he surfactant acetylene glycol having EO added,
flatness was also greatly inproved near the edge in the
same manner

The results of Exanples 1 and 2 were as originally
i ntended (create a rise to achieve flatness). In
addi ti on, regarding ot her polished wafers, sagging was
al so corrected in the sanme manner, and variati on between
the wafers in shape was successfully reduced.

[ 0063]

On the other hand, as shown in FIG 6, in

Conpar ative Exanple 1, where no water-soluble polyners
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or surfactants were added, and correction-polishing was
performed with only potassi um hydroxi de and col |l oi dal
silica, it can be observed that the shape was hardly
corrected.

[ 0064]

Meanwhi |l e, as shown in FIG 7, in Conparative
Exanpl e 2, where correction-polishing was perforned with
10 ppm of PVA added as a water-sol uble polymer, it can
be observed that hardly any correction was achi eved as
i n Conparative Exanple 1.

I n Conparative Exanples 1 and 2, where the present
i nvention was not perforned, it was not possible to
correct the sag as described above, and it was not
possi ble to reduce the variation between the wafers in
shape.

[ 0065]

As descri bed above, by determ ning the kind and
concentration of the surfactant in the conposition for
polishing in accordance with the shape of the polished
wafer as in Exanples 1 and 2, which are the present
invention, it is possible to correct the shape of the
pol i shed wafer that occurred in the preceding polishing
step, and as a result, the variation in shape between
wafers can be inproved.

[ 0066]

It should be noted that the present invention is
not limted to the above-described enmbodi ments. The
enbodi nents are just exanples, and any exanples that
have substantially the same feature and denonstrate the
same functions and effects as those in the technica
concept disclosed in claims of the present invention are

included in the technical scope of the present invention.
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CLAI M5

1. A nmethod for polishing a wafer in order to correct
a shape of a polished wafer subjected to polishing, by
pressing the wafer to a polishing pad while continuously
supplying a conposition for polishing containing water
to perform correction-polishing, the method conprising
t he steps of:

measuring the shape of the polished wafer before
perform ng the correction-polishing;

determ ning, in accordance with the neasured shape
of the polished wafer, a kind and concentration of a
surfactant to be contained in the conposition for
pol i shing; and

perform ng the correction-polishing while
supplying the conposition for polishing adjusted on a
basis of the determ ned kind and concentration of the

surfactant.

2. The method for polishing a wafer according to
claim1l, wherein, when determ ning the kind and
concentration of the surfactant,

whil e supplying a conposition for polishing having
an altered kind and concentration of surfactant, a
prelimnary correction-polishing is perforned on a
prelimnarily polished wafer subjected to polishing and
then, froma change in a shape of the prelimnarily
pol i shed wafer, a degree of correction of the shape
before and after the prelimnary correction-polishing is
determ ned to determ ne a correl ation between the kind
of the surfactant, the concentration of the surfactant,
and the degree of correction of the shape as a

prelimnary exam nation
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a needed degree of correction of the shape is
determ ned in accordance with the neasured shape of the
pol i shed wafer, and

t he kind and concentration of the surfactant in
the correction-polishing is determ ned on a basis of the
correlation so as to achieve the determ ned degree of

correction of the shape.

3. The nethod for polishing a wafer according to
claim11l or 2, wherein, when supplying the conposition
for polishing during the correction-polishing,

a first tank for storing a first conposition for
pol i shing not containing the surfactant,

a second tank for storing a surfactant sol ution
containing the surfactant and water, and

a third tank for storing a second conposition for
pol i shing prepared by m xing the first conposition for
polishing fromthe first tank and the surfactant
solution fromthe second tank are used, and

t he second conposition for polishing in the third
tank is used as the conposition for polishing in the

correction-polishing.

4. The method for polishing a wafer according to
claim 3, wherein a tank having a capacity equal to a
total supply amount of the second conposition for
polishing in one batch of the correction-polishing is

used as the third tank.

5. The nethod for polishing a wafer according to any
one of claims 1 to 4, wherein the conposition for
pol i shing during the correction-polishing contains

abrasi ve grains.
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6. The nethod for polishing a wafer according to any
one of claims 1 to 5, wherein the conposition for
pol i shing during the correction-polishing contains a
wat er - sol ubl e pol yner.

7. The nethod for polishing a wafer according to any
one of clains 1 to 6, wherein the surfactant has a
contact angle of 50 degrees or less to bare silicon from
which a surface natural oxide filmis renmved by HF

I mrer si on.

8. The nethod for polishing a wafer according to any
one of claims 1 to 7, wherein the polished wafer is a

silicon wafer.

9. An apparatus for polishing a wafer, conprising a
pol i shing pad and a supply nechani sm for supplying a
conposition for polishing containing water, for
correcting a shape of a polished wafer subjected to
pol i shing, the apparatus pressing the wafer to the
pol i shing pad while continuously supplying the
conposition for polishing fromthe supply mechanismto
perform correction-polishing, wherein

t he supply nechanismis capabl e of supplying the
conposition for polishing containing a surfactant and
having a kind and concentration of the surfactant in the
conposition for polishing adjusted in accordance with a
measured val ue of the shape of the polished wafer before
t he correction-polishing.

10. The apparatus for polishing a wafer according to

claim9, wherein the supply mechanism has a first tank
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for storing a first conposition for polishing not
contai ning the surfactant,

a second tank for storing a surfactant sol ution
containing the surfactant and water, and

a third tank for storing a second conposition for
pol i shing prepared by m xing the first conposition for
polishing fromthe first tank and the surfactant
solution fromthe second tank, and

t he second conposition for polishing in the third
tank is suppliable as the conposition for polishing
during the correction-polishing.

11. The apparatus for polishing a wafer according to
claim 10, wherein the third tank has a capacity equal to
a total supply amount of the second conposition for

polishing in one batch of the correction-polishing.

12. The apparatus for polishing a wafer according to
claim 10 or 11, wherein the supply nmechani sm has a
controll er capable of controlling a flow rate of the
surfactant solution supplied fromthe second tank to the
third tank.

13. The apparatus for polishing a wafer according to
any one of clains 9 to 12, wherein the conposition for
pol i shing during the correction-polishing contains

abrasi ve grains.

14. The apparatus for polishing a wafer according to
any one of clainms 9 to 13, wherein the conposition for
pol i shing during the correction-polishing contains a

wat er - sol ubl e pol yner.
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15. The apparatus for polishing a wafer according to
any one of clainms 9 to 14, wherein the surfactant has a
contact angle of 50 degrees or less to bare silicon from
which a surface natural oxide filmis renmved by HF

I mrer si on.
16. The apparatus for polishing a wafer according to

any one of claims 9 to 15, wherein the polished wafer is

a silicon wafer
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