DESCRI PTI ON

METHOD FOR MANUFACTURI NG POLI SHI NG HEAD, AND POLI SHI NG
DEVI CE

TECHNI CAL FI ELD
[ 0001]

The present invention relates to a nethod of
produci ng a polishing head for holding a workpiece and a
pol i shi ng apparatus including the polishing head.

BACKGROUND ART
[ 0002]

I n production of sem conductor wafers such as
silicon wafers, a polishing process is one of inportant
processes to inprove surface roughness and fl atness of
t hese wafers. As the precision of devices has recently
been increased, there is an increasing need for nore
precisely flattened sem conductor wafers for use in
device fabrication. According to this need, chem cal
mechani cal polishing (CMP) is used as a technique to
flatten a surface of sem conductor wafers.

[ 0003]

Appar atuses for polishing surfaces of a workpiece
such as a silicon wafer may be classified into two
types: a single-side polishing apparatus that polishes
one of the surfaces of the workpiece at a tinme and a
doubl e-si de polishing apparatus that polishes both the
surfaces sinultaneously.

In a conventional CMP process on a sem conduct or
wafer (also referred to as a wafer below) with a common
si ngl e-side polishing apparatus, there is a nethod to

hol d an opposed surface to a surface to be polished of



the wafer by attaching this opposed surface to a gl ass
pl ate and so on through an adhesive such as wax.
[ 0004]

There is also a method to hold and polish the
waf er by using a holding plate provided with a backing
pad made of a soft resin sheet foam w thout using an
adhesi ve such as wax; this nethod is one of the so-
call ed wax-free polishing or wax-less polishing nethods.
[ 0005]

I n a polishing apparatus 38 shown in FIG 8, for
exanpl e, a polishing head 31 including a holding disc
body 32 made of ceram c, a backing pad 34 and a tenpl ate
35 having a circular hole configured to surround a
wor kpi ece Wthat are attached to the hol ding disc body
32 is used to hold one surface of the workpiece W by
bringing the workpiece Winto close contact with the
backi ng pad 34 containing water. Then, the polishing
head 31 and a turn table 37 are rotated and a poli shing
agent 33 is supplied to a polishing pad 36 attached to
the turn table 37 at the sanme tine as the surface to be
pol i shed of the workpiece Wis pressed to the polishing
pad 36 so as to cone into sliding contact with the
polishing pad 36. In this way, the surface to be
pol i shed of the workpiece Wcan be finished in a mrror
surface.

[ 0006]

There is a method of attaching a workpiece to a
rigid disc plate with higher flatness through an
adhesi ve, such as wax, as a workpiece holding nethod to
flatten the workpiece by a single-side polishing process.
If it is necessary to achieve a uniform polishing stock
renoval , particularly with respect to the entire surface

of the workpiece, the so-called rubber-chuck nmethod is



used in which a rubber filmis used instead of the rigid
di sc plate that serves as a workpi ece hol der, and
pressurized fluid such as air is caused to flowto the
back of the rubber filmso that the rubber filmis
inflated with a uniform pressure to press the workpiece
agai nst the polishing pad (See Patent Docunent 1).

[ 0007]

FIG 9 schematically shows an exenpl ary
configuration of a conventional polishing head using the
rubber-chuck method. This polishing head 102 mainly
i ncludes an annular rigid ring 104, a rubber film 103
stuck on the rigid ring 104, and a md plate 105
conbined with the rigid ring 104. A sealed space 106 is
defined by the rigid ring 104, the rubber film 103, and
the md plate 105. 1In addition, an annular tenplate 114
is disposed in the vicinity of a | ower surface of the
rubber film 103 concentrically with the rigid ring 104.
The pressure of the space is adjusted by supplying
pressurized fluid with a pressure adjustnent nmechani sm
107 di sposed at the center of the md plate 105. The
pol i shing head al so includes a nmeans for pressing the
md plate 105 toward the polishing pad 109, but this
means is not shown in the figure.

[ 0008]

Pat ent Docunment 2 proposes various rubber
materials used for the rubber film 103 such as
fluororubber, isobutyl ene-isoprene rubber, chloroprene
rubber, polyurethane rubber, and silicon rubber that
exhi bit physical properties of a hardness of 10 to 100,
a tensile strength of 3 to 20 MPa, a tensile elongation
of 50 to 1000% and a thickness of 0.2 to 3 nm

Pat ent Docunent 2 discloses netal materials such

as stainless steel and alum numused for the rigid ring



104.

Pat ent Document 2 al so discloses a nmethod of
form ng the rubber film 103 on the rigid ring 104 by
putting the rigid ring 104 and a fl exible rubber [unp
into a netal nold, heating these to 150°C to 185°C, and
conpression nolding the resultant under a clanping
pressure of 1 to 200 tons.

[ 0009]

Wth the polishing head 102 configured as above,
the polishing process is perforned in a manner that the
wor kpi ece Wis held by the | ower surface of the rubber
film 103 though the backing pad 113, the edge of the
wor kpi ece Wis held by the tenplate 114, and then the
md plate 105 is pressed to bring the workpiece Winto
sliding contact with the polishing pad 109 attached to

t he upper surface of the turn table 108.

Cl TATION LI ST

PATENT LI TERATURE

[ 0010]

Pat ent Docunent 1:Japanese Unexam ned Patent publication
(Kokai) No. H5-069310

Pat ent Docunent 2:Japanese Unexam ned Patent publication
(Kokai) No. 2005-7521

Pat ent Docunent 3: WO2010/ 119606

SUMVARY OF | NVENTI ON
TECHNI CAL PROBLEM
[0011]

Use of the conventional polishing head 102 of this
type for polishing the workpiece Wmay inprove the
uniformty of the polishing stack renoval of the entire
surface of the workpiece W The rigid ring 104 stuck on



the rubber film 103 of the polishing head 102 may

however cause the uniformty of polishing stack renpva
and the flatness of the workpiece to be greatly degraded.
Thus, there is the problemin that the uniformty of the
pol i shed wor kpi ece W cannot stably maintai ned.

[0012]

Pat ent Docunent 3 discloses a nmethod of producing
a polishing head including nmeasuring the flatness of the
| omer surface of the rubber film103 in its
circunferential direction at a portion stuck on the
| ower end surface of the rigid ring 104 under the
condition that the rigid ring 104 on which the rubber
film2103 is stuck is combined with the md plate 105,
selecting this conmbination if the neasured flatness is
40 um or less, and using this conbination of the rigid
ring 104 on which the rubber film 103 having a fl atness
of 40 umor less is stuck and the md plate 105 conbi ned
with this rigid ring 104. On this rubber film 103
attached to the rigid ring 104 produced by this nethod,
a comercially avail able tenplate assenbly for holding a
wor kpi ece is stuck with a double-sided tape, so that the
producti on of the polishing head is conpleted. This
tenpl ate assenbly uses a backing pad 113 of a
pol yur et hane foam sheet with a doubl e-sided tape and a
tenplate 114 made of an epoxy resin lam nation plate
containing glass cloth that is stuck on the backing pad
113 with a doubl e-si ded tape.

[ 0013]

Thi s polishing head can hold the workpiece Win a
flat state because the rubber film 103 used is flat.
When the tenplate assenbly is stuck on the surface of
the rubber film 103 with a doubl e-si ded tape, however,

air may enter a gap therebetween, thereby degrading the



flatness of the surface of the tenplate 114, which is
configured to contact the workpiece. This arises the
problemin that the flatness of the polished workpiece W
is al so degraded.

[ 0014]

It is a double-sided tape that sticks the tenplate
assenmbly on the surface of the rubber film 103, as
descri bed above. A heat sensitive doubl e-sided tape,
whi ch i s heated when used for sticking, has a high
adhesi ve strength but needs a conparatively high
tenperature such as about 100°C. Heating this tape nmay
def orm t he rubber film 103, the backing pad 113 of a
pol yur et hane foam sheet, and the tenplate 114 made of an
epoxy resin lamnation plate containing glass plate.
Accordingly, the doubl e-sided tape used is a pressure
sensitive type. Since this pressure sensitive doubl e-
sided tape has a | ow adhesive strength, the tape is
heated to 50°C when stuck. Even when this tape is
heat ed to about 50°C, however, the rubber film the
backi ng pad 113 of a pol yurethane foam sheet, and the
tenplate 114 made of an epoxy resin lanm nation plate
containing glass cloth are thermally deformed. By
virtue of the fact that a sem conductor wafer for use in
devi ce fabrication needs to be flattened with very high
preci sion, the degradation of wafer flatness due to this
thermal deformation is regarded as a problem
[ 0015]

Mor eover, the operation of sticking the tenplate
assenbly when a polishing head is produced requires a
skill because this operation is perfornmed manually.

This operation al so degrades a production yield and
efficiency and takes a tinme, because care is taken in

this operation to prevent air fromentering.



[ 0016]

When the comercially available tenplate assenbly
is stuck with a doubl e-sided tape by heating this tape
to improve the adhesive strength, an automatic press is
needed because a heated plate is pressed agai nst these.
This arises the problemin that the equi pnment becones
| arge and investnent is increased.

[0017]

The present invention was acconplished in view of
t he above-described problenms. It is an object of the
present invention to provide a nmethod of producing a
pol i shing head that can inhibit the flatness of the
backi ng pad and the tenplate from being degraded during
t he production of the polishing head and polish a
wor kpi ece into a very flat workpi ece.

SOLUTI ON TO PROBLEM
[ 0018]

To achieve this object, the present invention
provi des a nmet hod of producing a polishing head
i ncluding: a backing pad that is configured to hold a
back surface of a workpiece and stuck on a | ower portion
of a rigid body; and a ring tenplate that is configured
to hold an edge of the workpiece and di sposed on a | ower
surface of the backing pad, the polishing head being
configured to bring a front surface of the workpiece
into sliding contact with a polishing pad attached on a
turn table while holding the back surface of the
wor kpi ece on the | ower surface of the backing pad, the
met hod conprising: sticking the backing pad on the | ower
portion of the rigid body with a doubl e-si ded tape under
a reduced pressure w thout heating the backing pad; and

subsequently sticking the tenplate on the backing pad



with a doubl e-sided tape or a liquid or paste reaction
cur abl e adhesi ve contai ning no solvent under a reduced
pressure without heating the tenplate.

This method can prevent air fromentering a
sticking portion between the backing pad and the rigid
body and a sticking portion between the tenplate and the
backi ng pad during the production of the polishing head,
t hereby all owi ng the backing pad and the tenplate to be
kept flat. In addition, because each sticking process
i ncl ude no heating process, the backing pad and the
tenplate are not thermally deforned, so this method can
produce a polishing head that enables a wafer to be
polished into a flat wafer. 1In the sticking process,

t he same degree of adhesive strength as a conventi onal
met hod i ncluding a heating process can be achi eved.
[ 0019]

The step of sticking the backing pad preferably
i ncludes sticking the backing pad by pressing the
backing pad with a pressing conponent nade of a porous
material, and/or the step of sticking the tenplate
preferably includes sticking the tenplate by pressing
the tenplate with a pressing conponent made of a porous
mat eri al .

In this manner, when the pressing conponent is
used for pressing in a chanber whose pressure is reduced,
this pressure of the chanmber can be uniformy reduced
because the pressing conponent is nmade of a porous
material, and air can nore reliably be inhibited from
entering the sticking portion between the backing pad
and the tenplate. The polishing head that enables a
wafer to be polished into a flat wafer can consequently
be produced nore reliably.

[ 0020]



The rigid body may be a rigid ring, and the
backi ng pad nay be stuck on the | ower portion of the
rigid ring such that a rubber film stuck on a | ower
surface of the rigid ring with a uniformtension is
I nt erposed t herebetween.

In this manner, the method can produce a polishing
head usi ng the rubber-chuck nethod that prevents air
fromentering the sticking portion between the backing
pad and the tenplate and enables a wafer to be polished
into a flat wafer.

[ 0021]

Furthernmore, the present invention provides a
pol i shi ng apparatus conprising: a polishing pad attached
to a turn table; a polishing agent supply nmechani sm
configured to supply a polishing agent to the polishing
pad; a polishing head produced by the inventive method,
t he polishing apparatus being configured to hold a
wor kpi ece with the polishing head and bring a front
surface of the workpiece into sliding contact with the
pol i shing pad attached to the turn table, whereby the
wor kpi ece i s polished.

Thi s polishing apparatus that includes a polishing
head produced by the inventive nmethod and hol ds the
wor kpi ece with this polishing head to polish a surface
of the workpiece can polish a wafer while the wafer is
kept fl at.

ADVANTAGEOUS EFFECTS OF | NVENTI ON
[ 0022]

The inventive nethod of producing a polishing head
i ncludes sticking the backing pad on the | ower portion
of the rigid body with a doubl e-si ded tape under a
reduced pressure w thout heating the backing pad; and



subsequently sticking the tenplate on the backing pad
with a doubl e-sided tape or a liquid or paste reaction
cur abl e adhesi ve contai ning no solvent under a reduced
pressure without heating the tenplate. This nethod can
t hereby prevent air fromentering the sticking portions
between the rigid body and the backi ng pad and bet ween
t he backing pad and the tenplate, thereby enabling the
backi ng pad and the tenplate to be kept flat. In

addi tion, since the sticking process include no heating
process, the backing pad and the tenplate can be
prevented from being thermally defornmed and kept flat.
Further, these can be stuck with the same degree of
adhesi ve strength as the conventional nethod including a
heati ng process for sticking. Use of this polishing
head all ows a wafer to be polished into a flat wafer.

BRI EF DESCRI PTI ON OF DRAW NGS
[ 0023]

FIG 1 is a schematic diagram showi ng an exenpl ary
pol i shi ng apparatus including a polishing head using the
rubber-chuck method according to the present invention;

FIG 2 is a schematic di agram show ng an exenpl ary
met hod of producing a polishing head according to the
present invention;

FIG 3 is a schematic diagram showi ng an exenpl ary
pol i shi ng apparatus according to the present invention;

FIG 4 is a schematic di agram of an apparatus for
measuring flatness in Exanmpl e;

FIG 5 is a schematic diagram showi ng an exanpl e
of a conventional nethod of producing a polishing head
t hat uses thernoconpressi on bondi ng;

FIG 6 is a diagramshowi ng the flatness of a

surface of a backing pad and a tenplate in Exanple and
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Conpar ati ve Exanpl e;

FIG 7 is a diagram showing the flatness of a
pol i shed silicon wafer in Exanple and Conparative
Exanpl e;

FIG 8 is a schematic diagram showi ng an exanpl e
of a common polishing apparatus; and

FIG 9 is a schematic di agram showi ng an exenpl ary
configuration of a common polishing head using the

r ubber - chuck net hod.

DESCRI PTI ON OF EMBODI MENTS
[ 0024]

An enbodi mrent of the present invention wl
herei nafter be described, but the present invention is
not limted to this enbodi nent.

During a process of sticking a backing pad to a
ri gid body and the backing pad to a tenplate in
producti on of a polishing head, air enters their
sticking portions, and the backing pad and the tenpl ate
are thermally defornmed by heating, resulting in the
degradati on of the flatness of the backing pad and the
tenpl ate. Accordingly the flatness of a polished
wor kpi ece i s degraded.

[ 0025]

The present inventors diligently considered to
solve this problem and consequently found the follow ng.
The fl atness of the backing pad and the tenplate can be
i nhi bited from degradi ng by a polishing-head produci ng
met hod i ncl udi ng sticking the backing pad on the | ower
portion of the rigid body with a doubl e-si ded tape under
a reduced pressure w thout heating the backing pad; and
subsequently sticking the tenplate on the backing pad
with a doubl e-sided tape or a liquid or paste reaction

11



curabl e adhesi ve containing no solvent under a reduced
pressure without heating the tenplate. The inventors
t hereby brought the invention to conpletion.

[ 0026]

Now, a nmethod of producing a polishing head using
t he rubber-chuck nethod will be first described by way
of exanpl e.

FIG 1 shows an exanple of the polishing head
usi ng the rubber-chuck nethod produced by the inventive
produci ng nmet hod and a polishing apparatus including the
pol i shing head according to the invention.

As shown in FIG 1, the polishing apparatus 1
i ncludes the polishing head 2, a turn table 3 to which a
polishing pad 4 for polishing a workpiece Wis attached,
and a polishing agent supply mechanism 5 for supplying a
pol i shing agent to the polishing pad 4.

[ 0027]

The polishing head 2 produced by the inventive
produci ng nmethod is di sposed above the turn table 3.
This polishing head 2 includes a rigid ring 6 in the
formof a ring, a rubber film7 stuck on a | ower end
surface of the rigid ring 6 with a uniformtension, and
a md plate 8 combined with the rigid ring 6, for
exanmple, by a bolt. The rigid ring 6, the rubber film7,
and the md plate 8 define a sealed space 9. The
pol i shing head 2 al so includes a pressure adjustnent
mechani sm 10 to adjust the pressure of the space 9. A
t hrough-hol e 11 connecting with the pressure adjustnment
mechani sm 10 is fornmed at the center of the md plate 8
to adjust the pressure. The pressure adjustnent
mechani sm 10 can adjust the pressure of the space 9 by
supplying pressurized fluid. The polishing head 2 is
rot at abl e about its axis.

12



[ 0028]

The backing pad 12 to hold the back surface of the
wor kpi ece Wis stuck below the rigid ring 6 such that
the rubber film?7 is interposed therebetween. A ring
tenplate 13 to hold the edge of the workpiece is stuck
on a lower surface of a circunferential portion of the
backi ng pad 12.

[ 0029]

The polishing head 2 of the inventive polishing
apparatus 1 is produced by the inventive producing
met hod, which will be described below in detail, in a
manner that the backing pad 12 is stuck on the rubber
film7 belowthe rigid ring 6 with a doubl e-sided tape
under a reduced pressure w thout heating the backing pad
12, and after the backing pad 12 is stuck, the tenpl ate
13 is stuck on the backing pad 12 with a doubl e-si ded
tape under a reduced pressure wi thout heating the
tenpl ate 13.

Use of this inventive polishing apparatus 1 to
polish the workpiece Wallows the polished workpiece to
be kept flat.

[ 0030]

A met hod of producing a polishing head according
to the invention will be next descri bed.

The inventive nethod of producing a polishing head
i ncludes sticking the backing pad 12 on the rubber film
7 below the rigid ring 6 with a doubl e-sided tape under
a reduced pressure w thout heating the backing pad, and
subsequently sticking the tenplate 13 on the backi ng pad
12 with a doubl e-sided tape or a liquid or paste
reacti on curabl e adhesive containing no solvent under a
reduced pressure wi thout heating the tenplate 13; this

adhesi ve can be used under a reduced pressure.
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[ 0031]

The method will be described below in nore detail
with reference to FIG 2.

As shown in FIG 2 at (A), the rubber film7
attached to the rigid ring 6 having high flatness is
first prepared.

As specifically showmn in FIG 2 at (B), a process
of sticking the backing pad is perfornmed.

A spacer 15 having an outer dianmeter that is
slightly smaller than the inner diameter of the rigid
ring 6 and the sanme thickness as the rigid ring 6 is
inserted inside the rigid ring 6 in a |ower portion of a
chamber 14. The backing pad 12 is a component with a
doubl e-si ded tape 16 included in a tenplate assenbly
bef ore assenbling. A release filmon one side of this
doubl e-sided tape 16 is renoved to tenporarily attach
t he backing pad 12 to the surface of the rubber film7.
[ 0032]

A pressing conponent 17 is then placed on the
surface of the backing pad 12, and a rubber sheet 19
with a pressing plate 18 disposed on its | ower surface
is put on the pressing conponent 17. Air is then
evacuated through a hol e disposed at a | ower portion of
the side wall of the chanber 14 connected with a vacuum
punp 20, so that the interior of the chanber 14 is
replaced with a reduced pressure atnosphere and | eft.
During this period, the pressing conponent 17 presses
t he backing pad 12. The pressure of the chanber 14 is
then returned to a normal pressure to take out the
pressi ng conponent 17. In this way, this process of
sticking the backing pad is conpleted. It is to be
noted that the reduced pressure is preferably m nus 90

kPa or |ess, and the tenperature is preferably in the
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range from 20°C to 40°C.
[ 0033]

As specifically showmn in FIG 2 at (C), after the
backi ng pad is stuck as above, a process of sticking the
tenplate is perforned.

A doubl e-si ded tape 21 separately prepared is
stuck to the tenplate 13 included in the tenplate
assenbly before assenbling, and another release film of
t he doubl e-sided tape 21 is renoved to tenporarily
attach the tenplate 13 to the surface of the backing pad
12. The pressing conponent 17 is then placed on the
surface of the tenplate 13, and the rubber sheet 19 with
the pressing plate 18 disposed on its |ower surface is
put on the pressing conponent 17.

[ 0034]

Air is then evacuated through the hol e disposed at
the | ower portion of the side wall of the chamber 14
connected with the vacuum punp 20, so that the interior
of the chanber 14 is replaced with a reduced pressure
at nosphere and left. During this period, the pressing
conponent 17 presses the tenplate 13. The pressure of
t he chanmber 14 is then returned to a normal pressure to
take out the pressing conponent 17. In this way, this
process of sticking the tenplate is conpleted. 1In these
processes, a pressure sensitive double-sided tape can be
used as the double-sided tape to stick the backing pad
and the tenplate. Alternatively, a liquid or paste
reaction curabl e adhesive containing no solvent that is
usabl e under a reduced pressure can be used to stick the
tenpl ate and backi ng pad.

[ 0035]

The process of sticking the backing pad preferably

i ncl udes sticking the backing pad 12 by pressing the
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backi ng pad 12 with a pressing conponent nade of a
porous material, in addition to or alternatively, the
process of sticking the tenplate preferably includes
sticking the tenplate 13 by pressing the tenplate 13
with a pressing conponent nade of a porous material.

These processes nmake it easy to uniformy reduce
t he pressure of the chanmber, thereby allow ng production
of the polishing head without |eaving air in the
sticking portions of the backing pad 12 and the tenpl ate
13.

[ 0036]

The md plate 8 is then conbined with the rigid
ring 6 on which the rubber film7 is stuck so that the
space 9 is defined. The pressure adjustnment mechani sm
10 is provided above the md plate 8. A through-hole 11
connected with the pressure adjustnment mechanism 10 is
provi ded at the center of the md plate 8 to adjust the
pressure. This process can be performed in the sanme
manner as conventionally. In this way, the polishing
head 2 as shown in FIG 1 is produced.

[ 0037]

Thi s met hod, which includes no heating process for
sticking, can stick the rubber film7, the backing pad
12, and the tenplate 13 without their deformation due to
heat when the backing pad 12 is stuck on the surface of
the rubber film7 with a doubl e-sided tape 16, and the
tenplate 13 is stuck on the surface of the backing pad
12 with a double-sided tape 21 or a liquid or paste
reaction curabl e adhesive containing no solvent that is
usabl e under a reduced pressure. |In addition, the
sticking under a reduced pressure allows for inhibiting
air fromentering the sticking portion and sticking
these with the same degree of adhesive strength as the

16



conventi onal method including a heating process before
pressing. Accordingly, the inventive polishing
apparatus 1 including the polishing head 2 can polish
t he workpiece with better fl atness.

[ 0038]

The inventive nethod of producing a polishing head
can readily be performed and inprove a yield. The
met hod can elimnate a need for equi pnment to press a
heat ed plate such as an automatic press, thereby
reduci ng the cost.

[ 0039]

In the above enbodi nent, the inventive nethod of
produci ng a polishing head using the rubber-chuck nethod
has been descri bed by way of exanple. The invention
however is not limted thereto. The invention can be
applied to production of polishing heads not using the
rubber-chuck nmethod, provided these polishing heads are
configured to hold a workpiece by the backing pad and
the tenplate that are stuck below the rigid body.

[ 0040]

The inventive produci ng method can produce a
pol i shing head 2’ including the backing pad 12 at a
| ower portion of a holding disc body 22 and the tenpl ate
13 stuck on the backing pad 12, for exanple, as shown in
FIG 3. In this case, the polishing head is produced in
t he same net hod as descri bed above: sticking the backing
pad 12 on the |lower portion of the holding disc body 22
under a reduced pressure w thout heating the backing pad
12 by using a double-sided tape and subsequently
sticking the tenplate 13 on the backing pad 12 under a
reduced pressure w thout heating the tenplate 13 by
usi ng a doubl e-sided tape or a liquid or paste reaction

cur abl e adhesi ve containing no solvent that is usable
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under a reduced pressure. This method can inhibit the
degradati on of the flatness of the backing pad and the
tenplate |ikew se.

The inventive polishing apparatus 1’ incl uding
this polishing head 2° can |ikew se polish the workpiece
with better fl atness.

EXAMPLE
[ 0041]

The present invention will be nore specifically
descri bed below with reference to an exanple and a
conparative exanple, but the invention is not limted to
t his exanpl e.

[ 0042]
( Exanpl e)

A polishing head as shown in FIG 1 was produced
by the inventive produci ng nethod. The flatness of a
surface of the tenplate and the backing pad was neasured.
A silicon wafer was then polished with the inventive
pol i shing apparatus including this polishing head as
shown in FIG 1. The flatness of the polished silicon
waf er was neasured to eval uate SFQRmax.

[ 0043]

Now, production of the polishing head in this
exanple will be descri bed.

A rubber film attached to a 360-nmdi anet er
titaniumrigid ring with high flatness was nade by
putting the rigid ring into a netal casting nold and
then injecting an EPDM rubber material having a JIS A
hardness of 50° into the metal casting nold. This
rubber filmhad a uniformthickness of 1 mm

In the sticking processes, the follow ng backing

pad and tenplate were used. The backing pad of a
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pol yur et hane foam sheet and tenplate of an epoxy resin

| am nati on plate containing glass cloth, both on which a
doubl e-si ded tape was stuck, were obtained froma
commercially avail able tenpl ate assenbly having a recess
with a dianmeter of 302 mm before assenbled. This

tenpl ate assenbly is normally assenbled by sticking a
doubl e-si ded tape on the backing pad and al so sticking

t his backing pad on the tenplate with a heat sensitive
doubl e-si ded tape. A pressure sensitive doubl e-sided
tape was separately prepared. This tenplate had a

thi ckness of 0.8 mm and a di aneter of 360 nm

[ 0044]

A 320-mm di aneter pressing conponent nade of
porous ceram c was used to press the surface of the
backi ng pad. A pressing plate nade of stainless stee
was used to press the pressing component from above.

In the sticking processes of the backing pad and
the tenplate, the pressure of the chanber after air was
evacuated was m nus 90 kPa (1400 kgf). The state of
reduced pressure was |left for 45 m nutes.

[ 0045]

FIG 4 shows an apparatus 201 for neasuring the
flatness of the surface of the tenplate and the backing
pad. A portal 203 was mounted on a reference surface
pl ate 202. A ceramc air slider 205 having a |ength of
450 mm was di sposed at an upper part. A plate to which
a | aser displacenment neter 204 was fixed was installed
at a noving part of the air slider. The parallelism
between the air slider 205 and the reference surface
pl ate 202 was adjusted in advance; the degree of this
parallelismwas 0.01 mmor |ess for 450 nm
[ 0046]

The backing pad, the tenplate, and the rubber film
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to which the rigid ring was attached that were stuck
according to the invention were placed on the reference
surface plate 202 such that the tenplate was di sposed on
t he upper side. The flatness of the surface of the
tenpl ate and t he backi ng pad was neasured with the
measur enent appar atus 201.

[ 0047]

Pol i shing was performed by using the produced
pol i shing head. A subject to be polished was a silicon
waf er having a dianmeter of 300 nm Commercial coll oidal
silica slurry was used as a polishing agent. Coll oi dal
silica having an average dianmeter of 35 nmto 70 nm was
used as abrasive grains. This colloidal silica was
del uded with pure water. Potassium hydroxide was added
to the resultant solution such that pH was 10.5.
Commerci al ly avail abl e nonwoven fabric polishing pad was
used. In the polishing, the polishing head and the turn
table were rotated at 30 rpm The polishing pressure
(the pressure of fluid) on the wafer was 150 g/cn?.

After cleaning, the flatness of the polished wafer was
measured wi th Wafer Si ght made by KLA-Tencor to eval uate
SFOQRmax.

[ 0048]

(Conpar ati ve Exanpl e)

The fl atness of the surface of the tenplate and
t he backing pad was neasured under the same conditions
as the above exanple except that a polishing head was
produced by a conventi onal producing nethod using
t her moconpressi on bonding. A silicon wafer was then
polished with a polishing apparatus under the sanme
conditions except that this polishing apparatus included
t he polishing head produced by the conventi onal

produci ng met hod usi ng thernoconpressi on bondi ng. The
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fl atness of the polished silicon wafer was neasured to
eval uate SFQRMEX.
[ 0049]

The conventional producing nethod using
t her noconpressi on bonding in this conparative exanple
wi Il be described bel ow

As shown in FIG 5, a tenplate assenbly 301 was
tenporarily attached to a rubber film 303 to which a
rigid ring 302 was stuck, and then the resultant was
pl aced on a surface plate 304 such that the tenpl ate
assenbly 301 was di sposed on the upper side. These were
pressed by a thernoconpression bondi ng plate 305 heated
to 50°C under a pressure of 393 kgf for 45 mnutes to
stick the interposed rubber film the rigid ring, the
backi ng pad, and the tenplate. The tenperature was then
decreased to roomtenperature to conpete the sticking
processes.

[ 0050]

In this conparative exanple, the flatness of the
surface of the tenplate and the backing pad was neasured
with the nmeasurenent apparatus 201 shown in FIG 4
before and after the thernoconpressi on bondi ng.

[ 0051]

As shown in FIG 6, in this conparative exanmpl e,
the surface of the tenplate before the thernoconpression
bondi ng was substantially flat; the flatness of the
backi ng pad was about 0.2 mm However, the surface of
the tenplate after the thernoconpressi on bondi ng was
formed into a tapered shape of 0.3 mm the flatness of
t he backing pad was degraded to about 1.5 mm

I n contrast, the conpression bondi ng under a
reduced pressure in the exanple maintained a fl at

surface of the tenplate flat and inproved the fl atness
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of the backing pad to about 0.3 mm It was thus
confirmed that the inventive nethod of producing a
pol i shing head can inhibit the degradati on of the
fl at ness.

[ 0052]

As shown in FIG 7, many wafers having both a rise
shape and a sag shape were observed anong the silicon
wafers polished with the polishing apparatus in the
conparative exanple. The SFQRmax of these wafers was
degraded to 34 nm The exanpl e denonstrated that the
shape of the outer circunference of all the wafers was
flat or a slight sag shape; the SFOQRmax was a good val ue
of 21 nm It was thus confirmed that the inventive
pol i shing apparatus can obtain a very flat silicon wafer.
[ 0053]

It is to be noted that the present invention is
not limted to the foregoing enbodi ment. The enbodi nent
is just an exenplification, and any exanples that have
substantially the same feature and denonstrate the sane
functions and effects as those in the technical concept
described in clainms of the present invention are
included in the technical scope of the present invention.

Al t hough the tenplate and the backing pad used to
assenble a commercially available tenplate assenbly were
used in the above exanple, the tenplate and the backing
pad are not |limted thereto and any tenpl ate and backi ng
pad can be used, provided the tenplate and the backing
pad can hold the edge and the back surface of a
wor kpi ece.
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CLAI M5

1. A met hod of producing a polishing head including:
a backing pad that is configured to hold a back surface
of a workpiece and stuck on a |ower portion of a rigid
body; and a ring tenplate that is configured to hold an
edge of the workpiece and di sposed on a | ower surface of
t he backing pad, the polishing head being configured to
bring a front surface of the workpiece into sliding
contact with a polishing pad attached on a turn table
whi |l e hol di ng the back surface of the workpiece on the
| ower surface of the backing pad, the nethod conprising:
sticking the backing pad on the | ower portion of
the rigid body wiwth a double-sided tape under a reduced
pressure wi thout heating the backing pad; and
subsequently sticking the tenplate on the backing
pad with a double-sided tape or a liquid or paste
reacti on curabl e adhesive containing no solvent under a

reduced pressure w thout heating the tenplate.

2. The nethod according to claim 1, wherein the step
of sticking the backing pad includes sticking the

backi ng pad by pressing the backing pad with a pressing
conponent nade of a porous material, and/or the step of
sticking the tenplate includes sticking the tenplate by
pressing the tenplate with a pressing conponent made of

a porous material.

3. The nethod according to claim1 or claim 2,

wherein the rigid body is a rigid ring, and the backing
pad is stuck on the |lower portion of the rigid ring such
that a rubber film stuck on a | ower surface of the rigid

ring with a uniformtension is interposed therebetween.
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4. A polishing apparatus conpri sing:

a polishing pad attached to a turn table;

a polishing agent supply nmechani sm configured to
supply a polishing agent to the polishing pad;

a polishing head produced by the nmethod according
to any one of clainms 1 to 3, the polishing apparatus
bei ng configured to hold a workpiece with the polishing
head and bring a front surface of the workpiece into
sliding contact with the polishing pad attached to the
turn table, whereby the workpiece is polished.
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