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JVENTION:

PAD USING TANK

TECHNICAL FIBLD
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The inventilion relates to a tank

o o a tankg

and par

polishing pads from a resin compos viscosity
or high thixotropy. Also, the invention relates to method for
eroducing a polishing pad capable of performing planarization

of materic

s requiring & high surface planarity such as optical
materials including a lens and a reflecting mirror, a silicon

wvatfer, @ glass substrate or an aluminum substrates for a hard

disc and a preduct of general metal polishing stability

and a high polishing efficiency. A polishing pad of the

invention is preferably emploved, especially, in a

planar

or oA device on which an
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OXIige Laver or a4 meltds Layer nas eacn Lormed prior Lo furiner

stacring an oxide layver or a metal layver thereon.

Typlcal materials reguiring surface flatness atr high

Toon dis

level include a single-~crystal
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ey for producing semiconductor integrated circuits (I

walfer should be flattened highly
T

accurately in a process of producing IC. LI etc., in order to

IO various

ings used

COA circuits. In the step of

polishing find

is generally stuck on a

rotatakble suppor

>, while a workpiecs

plat

such as a semiconductor is stuck on a polishing nead. By

tive speed 1s generated between the

platen and the polishi

ng head while polishing slurry having

gralns is continuously supplied

1.

o The

pad,

ey
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ad used 15 prel erabl
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1ane foam. For example, the follc

proposed to produce such a polivu
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There 1s proposed a method inciuding providing a mol

composition into the mold from the tank through

pcrovided at the bottem of the tan

the indected po

reaction and Curing

composition te form a polyurethane foam {(Patent Document 1) .
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composition can cause

adhere to

Can

product

on, S50 th

alr voids can easi

or

COMPOSs
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licaid raw material
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and
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However,
when the 1

in that Tigul

.

can easily form duri

he pol
viscosity or high

adi

Iy form

for use in forming a molded res

ope ni

ODET

id raw mate
nas high viscosity or higl

g the

the method of Patent Document 1 has

AR

vurethane foam-forming composition

thixotropy, the composition is
i scharged ~ough The valve, and thus the

> clogging, or a raw material or a cured

and then enterxr

valve

inside of the

L}-x £

at the guality of t

ot Ccan

degrade

during the process of in

roducing a molded resin

step ol adding, to a tank, a
in product;

e lic raw material from the

curing it,

and |

the opening raw

ded re

rthe moide
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the method of Patent |

sument 2 alsohas a DIrODLemn

for use in forming a molded

voids
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process of the ligquid raw

pot uring
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raw material can adhere Lo Che inner ws the door member

and then often drip ontoe the liquid surface, which can often

o
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product.
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Patent Document Z: JP-A-2008-13735%

THE INVENTI
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PROBLE

BY TEE INVENTION

[0009]

£ is an object of the invention to provide a tank for

making nigh-~guality, alx

provide a fTor producing &

ana to eprovide a

a by such a production

of the invention to provide a

conductor device using & suCn a
polishing pad.
MEANS FOR SOLVING THE PROBLEMS
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inventors

inventlion based on findings
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Lhat the obljects can be achieved by the tank and the production

method described below.

[CO011]

for

more
body comporents and joint parts, wherein the two or more bhody

b k J k B
forma frame-shaped

body, at least cone of the joint parts includes an opening and

closing member that joins adjacent ones of the body components

body components can swing open,

]

E. I P vy oo [ o}
LhOSUCh & Way tnalt i

a Joint

memper that Joins adiacent ones of the body components in such

away that the adjacent body components can swing about the joint

member.

(0012]

A commorn tank has a joint-less, single body. On the other

ne invention ir

ooy ) s R — 8 [ T - P Ny ]
hand, the tank of G ides Lwo or more body

components that are Joined by Joint parts to forma frame~-shaped

body. In addition, at least one of the joint parts includes

an cpening and closing member that jeins adiacent ones of

= . Y D R e T S S S N gt A is . o s 3 =
pody componentTs 1N sucn a way that The adjacent body components
Can swing open, at Ore O Toint

[N

ncludes a joint member that joins adjacent ones of the body
componants in such a way that the adjacent boedy components can

swing about the toint member. According to this feature, the

o
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adijacent pody components can be allowed to swing open whan the
opening and closing member is opened. Thus, when the tank is
vlaced in a casting mold, a resin composition held in the tank
can he cast into the casting mold through the side of the tank.

[GOLC

arred embe

components are Joined by -

osing member

One ol Thne j(.).i.T.i?.. pg}ftb ILNCLuges an QEaliing andc

adiacent cnes of the body components in such a way

that components can swing open, and the other
two joint parts each include a joint member that joins adjacent
ones of the body components in such a way that the adiacent body

components can swing about the Joint member. When the tank is

in the form of a cylinder, raw resin materials can be uniformly

T a resin

tirred and mixed in the tank,

pe prepared as a uniform mixt

The number of the body components and the number

of the joint s are preferably as small as possible. However,

osaed of two body components that are Joined

ndrical bedy, it can be difficult

\
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by Joint parts to fc

to fix the tank in a casting mold when the adjacent body

components are lowed Lo swing open by opening the opening and

closing memnber, a0 that the oroducing process can bhe complicated.
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body, one body component can be fixed in a casting mold whean

Lhe otner nt body comporients are allowed ©o

by opening the opening and closing member, which is advantageous
B ] - r -
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3 to a method for producing a

opolishing pad, the method compri a process of making a
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composit

according to claim I placed in a casting mold;

(B} opening the opening and closing member on the tank

to allow adjacent ones of the body components to g open,
so that the polyurethane resin composition s cast from the tank

nte the casting mold; and

[

(Cy curing the cast polyurethane rezin composition o

el

form a polyvurethane resin.

“ion 1s

viscous or highly thixotropic, the productlon methoed makes it

possibkle, with a simple cpesration,

resin composition from the tank intc

forming air voids. The production methed is also advantageous

in that the raw material acdhering to the inner wall of the tank

polvurethane vesin composition in
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the casting mold. This makes 1t possible to produce
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the tank he presence of @ nonreactive gas, wherein the first
component containg an iscocyanate group-containing compound and

+

the nonrea

dispersed

as fine bubbles to form a bubble dispersion Liquid; and mixing

a companent with the ton liguid to

form the polyurethane res. in the tank,

whereln the second componeant contalins an active IJGY“QCW

group-containing compound.  This method makes it possible to

make a polishing pad of a polyurethane foam containing fine

using hollow beads or the like.
[0017]
Moreover, the invention re tooa method for

manutacturing & semiconductor device, comprising a step of

polishing a surface of a semiconductor wafer using the

padc.

Fig., laisaplan view schematically showing the structure
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cr Tne Lank;

STIr

Fig., Za 1s a schematic view showing tThe structure of a

Goint part of the tank when the

Fig. 2b is a schematic view showing the structure of a

joint part of the tank when the Joint part ls closed;

ﬁ
3
i
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g, Ja is a sch io view showing the structure
Tolnt part of the tank when the Joint part is opened;

AT e = 3y P R S
w showing the structure of 2

joint part of the tank when the joint part is closed;

view showing a

state before a bottoml tank 1s placed in a casting mold;

schematic view showing a

romless tank s placed in the casting mold;

sgs—gectional vi

Fig. 5a is & sch showing a
state lefcre a bhoettomless tTank 1s placed in 2 casting mold;

Fig. Sb is a schematic cross-sectional view showing a

tank is

plan view showing & state in which

o

A2t ir

when add
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fank
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olyurethane resin composition 1s cast from the tank into the

ting mold;

3
{0
1

Fig. 7his aschematic cross—-secticonal viewalong the line

Ba is a schematic plan view showlng a state after

is cast from the tank into

o cross-sectional viewalong the 1

ine

A=A in Fig. Ha.

MODE FOR CARRYING OUT THE INVENTION
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cribed with

of the invention will he o

o= T IR P, T PP oy o m H - e e -
snowing the structure of a vtank according Lo /

showing the structure of the

A tank 1 includes two or more

I

2 are Jolned by the joint parts 3

cpening and closing

ohoa

body components ¥ in s

nempers 4 that

s the adiacent pody components 7 can swing open. At least

£l 3 inciudes 2 joint member 5 that

ancther one of th

4-

smponents 2 in such a way that the

joins the ad]

adijacent body components 2 can swing about the joint member 5.



la has three hody components 7 that
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tolned by Joint parts 3 to form a cylindrical body. The

tank 1 is preferably ocylindrical tube-shaped, but may be

PRI 1 T PN S, R, oy byl I P,

triangle tube-shaped, gquadrangular tube-shaped,

: N el ]l e P S,

1 Wrer tank 1 o1g cube-shaped, 1T

preferably includes three body components ¥, and inparticular,

it preferably includes three body components 2 having the same

‘e tank L

formed with a bkottom. The opening and closing members 4 are

lstate. The bhody components

ing members 4 are provided mavy
each have a handle part ¢ for making the opening and closing

P P T o ol g — oy g
0f the body components

Figs. Za and 3a are schematlic views showing the structure

- S g e e 3y Tron e T ety b
tank according to the invention when

the Joint part is opened. Figs. Zb and 3b are schematic views

w0

showling the structure of the joint part of the tank according

invention when the itz clogsed. The

in such a way t they can swing

The joint part 2 also has seal menbers

/e such as feoamed or non-feoamed materials, for preventing fluid
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3
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p
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The jolnt part 3
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of providing face sealing or line ({(point} sealing based on

: o e . R " o
i deformation of the seal members 7.

- im b}
Lhe Tang

imes the outer v of a mixer blade.
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tank 1 1s preferably

COMPOSLTLIONn does not

overflow when stirred with a mixer. The volume of the tank 1

is genarally, put not 11

890 liters.

abo

The tank of the invention may be e B omixer

Tor preparing a resin composition.

ot
o
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Next, 2 descriptior givenn of how to make a

polishing pad made of & cured resin using the tank.

irst, the tank is in a casting mold. When &

vank is formed with a bottom, a resin composition may be added

o the tank, and then t tank may be placed in a casting mold.

Figs. 4a and ba are schenatilc cross—-sectional views showing the

ing moeld.

showing The

state after the bottomless tank is placed in the casting mold.
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The circumference surface of an end part of the
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preferably provided with an assisting member 8 for ma
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the placement of the tank on the surface of a casting mold

The assisting member &

a foamed or non-foamed g fluild leakage

2 is not provided,
the seal member 9 may be directly provided on the end part of

= LUner

ig. ha, the seal member

-

¢ may also be provided on the surface of the casting mold 1

slaced in the cast

5, wh

seal member Y provides face sealing or line {point)

j—

by being deformed elastical

V.

In addition, the assi

sting member 8 on cach of the two
pody components 2 capable of swinging open preferably has a

Irictional resistance reducing as a tlucroresin

S y\

&1

sheet, for reducing the frictional ance between the end

[

face of the body component and The surface of the casting mold

when the bhody components are opened or ssed,

sting mold.

53]

tank by adding

andmixing the materialswith stirvrri
may be prepared in advance and then added te the tank.

[0028]
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“orm the polishing pad

ing layer) include, but are not limited to, polyurethane

resin, polyester sin, polyamide resin, acryviic resin,

resin (e.g., polyvi

polyvinylidene fluoride, stci,
polystyrene, olefin resin (e.g., polyethylene, polyvpropylene,

etc.), epoxy resin, phoetosensitive resin, and any blend thereot,

Polyurethane resin is a partic

Torming polishing pads because 1t has good wear resistance and

polymers having the desired physical

f

chtained by changing the compositlio
ways. Herelnafter, a case where polyurethane resin is used to

form a pol!

L

hing wad ipoelishing layver) will be described.

Tne polyurethane resin contains an isccoyanate componen

I

vol component {high-molecular—-weignt polvyol,

low-molecular-welaght polyol, eto.) and a ¢

[0030]

isocvanate component includes, for example, aromatic

diisccyanates such as Z,4-toluene di

I methane

diisocyanate,

47 —diphenyl methane

[

2,4 ~diphenvyl methane diisccyanate,

diisocyanate, 1,5

enylene



dliisocyanate, m-pheny lene di

dizzocyanate and m-xylyliene

dilsocyanates such as ethylene lsocyanate, 2,2,4-trvimethyl

“hiyiene diiscoyanate

aric 1, B-hnexams

diisccoyanates such as 1, 4-cyclohexane
i, 4 ~dicyolohexyl methane dilsocvanate,
isophorene dilscoyanate and norbornane diilsocyanate. These
may be used alone or as a mixture of two or more thereof.
0031

16 Az the isocyanate compenent, it 1s possible

only tThe above-described diisccovanate compounds but also

multifunctional (frifunctional or more) polvisoocyanates. As

the multifuanction vanate compounds, a series of

compounds are commercially

a5

nate adoduct

15  Desmodul-N (Bayer) and Duranate = (Asahi Chemical Industry Co.,

Ltd.).

(60327

examples thereof

adipate; polvester polycarbonate polyols exempliflied by

reaction prodi Cpolyveszter glyecol such as pc prolactons
solyvol or polycaprolactone and alkylene carbonate; polyester
£ £ I s oy

oolyecarbonate polyols obtained by reacting ethylene carbonate

with polyvalent alocohol ing the resultant reaction

25
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mixture with

polvhydroxyl compound and arvl carbonate. These may be used

oy
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[0033]
Examples of the low-molecular-welght polyol that can be
used ftogether with a high-molecular-welght polvyvol described

Pi1cies o

PALATT .

above 1

1, 3-propylene iol, 1,3-butanediol,

I,4-butanediol , b-hexanediocl, neopentyl

r

glycoi, 1,4-cyclohexanadimethanol, 3-methyl~-1, S-pentanediol,

hylene glycol, triethyleneglycol,
A-bis{Z-hydroxyethoxy)benzaene, trimethylolpropans,

rial, pentaerythritol,

givecerin, 1,2, 6~-hexans

glucecside, sorkitol,

tetramethyloloyolohexane
manr:itol, dulcitol, sucrose,

Z2,2,6,b~tetrakis {(hvdroxymethyl) iohexancl, diethancolamine,
r I r

N-methyldiethanolamine, fTriethancolamine and the like, Other

with the

o)

examples that can be use

also include:

Filgh-molecular-welaght

ri_“ Pt 1 hr.,

\s:mmr\? o
J (/\r" [ v

P

~ 3 oy gy 3 SRy e ~ b by s |
J('-'_?.”“"'. fu’)“,f'rzn.l“%‘ Such as eithvle

thanedliamine, diethylenetviamine

tolylenediamine, diphenyl

11 other exampl

& That oan be used together

high-molecular-welaht polyol also include:




Z—{Z2-aminoethylamino)ethancl, monopropanolamineg and the Like.

Ty e T oty IR B B - T o T e . 17 e
These low-mcolecular-weight polvols, low -mo slar-welght

polyamir etc. may be used alone or as a mixture of two or more

—
v
.
[
~

case where a polyurethane resin 15 produced by means

of a prepolymer method, a chain extender ts used in curing of

is an organic compound having

and examples of the active

include: a hvdroxyl group, a4 primary or secondary

amine group, a thiol group [(5H] Concrete examples

of the chain extender include: polyamines auch asg

4,47 ~-methylenel =1 {MOCAYG,

, G~dichloro-p-phenyle

b

o,

5 2 e
Loy 3TGLCH

-
o3
m

-

4,47 ~methylenebhis
3, 5-big(methylthio)~2,d~toluenadiamine,
3, h-bis{methylthio) -2, o~toluenediamine,

=

3, b~diethyltoluene~-2,d-diamine,
3,b-diethyltcluene~2, é~diamine, trimethylene
glvool-di-p-aminobenzoate, poilyvtetramethylens
oxide-di-p-amincbenzoate,

4,4 ~diamino=3,3",5,5" ~tetrasthyidiphenylimethane,
A

A7

Ty e A
LG

cdimethyldiphenylmethane,

P ~dia ;-

4,4"-diamine-3,37,5,5 —tetralsopropyldiphenylmaethane,

4 K by ! T e ey b
Ly o= RLS (2= aminopnany.
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4,4"~diamino~3, 3" ~diethyl-5.5"~dimethyldiphenylmethane,

N, N ~di-sec-bul:

Lnopheny.
3,3 ~diethyl~4,4" ~diaminediphaenylnaethanea, m-xylylenediamine,
N, N -di-sec-butyl-p-phenvienediamine, m-phenyienediamine and
pexylylenediamine; a low-moleculer-welght polyol; and a

extenders

Llow-moiecular

described above may be used either alone or in mixture of two

kinds or more.

A ratico bhetween an isccyanate componenit, a polvol

component and & chaln extender can be altered in variocus ways

according o o lar

=l physical

propertiez of a po

(0c306]

Manufacture of a polyurethane resin is enabled by means
of either a prepolymer method or a one shot method, of which

preferable 15 a prepolymer method in which an

~terminated prepolvmer

synthaesized from an

isocvanate component in advanc with

which a chain extender ig properties of

> polyurethane resin is o mi Lrst

component contalning isocyanate group-containing compound

nponent

ive hvydrogen
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roup-containing compound £o

T

reby cure the r

ks bt

n product.

5 arn Aoty

method,

e hydrogen group-containing compound

an isoc 1te componant serves a
isocyanate group~containing compound, and a chain extender and
a polyol component

SRS
combine

. serves

1S al
T COMmpPOUna.

Live hydrogen

or non-ioamed polyuret

hane resin may be used.
resin is preferved in view of
pads.
[0039]

the pol

Manufactt

LD

method in which

method,

a polvurethane
a

foam
chemica

ing

-

[oo40]

ude: a
tow beads are added, a mecnanically foaming

[ae1

Iy foaming method and the Like.
R

mechanical

£ 5
lda

ming m
Cant

surfac

=

wwd with the
made of
20 polyether

of a
a copolymer of polyvalkyls
s particuls

9]
1
[}
s

-

sillcone

iloxane
v preferred,
silicone surk

and

Preferred examples of
(manufactured by Dow Corning Toray Si

2 and L
BE4oh imanufact

Ty
LU i

none O Ltd), and
red by Goldschmidt) .
[0041]



such as a catalyst

LD such as

Various additives may be mixed;
tertiary

10n,

including an antiloxidant, a lubricant,
others.

cromoting polyu
iz

stabi]

=l

catalysts,
lhing pad made

descril

a pigment,
5 [C042]
Hereinafter, s method for producing a polis
Tl

foam will be
containing an

iroone surfactant

that the

hus & bubblie

isocyanate group~-containing compound and a sl
Thus

10

stirred in fLhe presence ¢f a nonreacti

second compenent containing

nOny SR
dispersion liquid is obtained. A
ontaining compound is tnen added to

ve hydrogen group-con

1 oacti
the prepared bubble dispersion liguid and mixed with st

an

15
to form a foamed polyurethane resin composition
(0044]
gas used for forming fine bubbles
trogen,

nonreactive
Ily na

iea

The
erably not combustible, is spec
bon dicxide gas, a rare gas such as helliumand argon,
water 1s

To remove

Lt
9
=

i
N
T

g oayr
o 3o 2 3
AlLY arxred

and the

20 ORYTEN,
and a mixed gas
to form

e
&
[

most preferar
LISt component
stirrers can be

[0045]

atirrer
kriown

As &
ctive gas,

with the nonrea

25 fine hubbles
5

<2
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used without particular ifimitation, and examples thereof

R S A e s A e r s e P . T omgm
a homogenizer, & dissolver, a twin-screw pianetary

mixer etc. ‘The shape of a stirring blade of the stirrer is not

ot
i

ring biade

iy limited either, but a whipper-type stix

2raply used to form fine bubbl

-y
iy
by
<
(T
i
[
i
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Fooud
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[
]
o]
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Hy
[l
5]
D
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T T A 3 e
in & preferaoLe m@ao, Giirere

stirring for forming the pbubble dispersion iliguld and in

irring for mixing an added second component, respectively.

mixing an added second component

In particular, stirring

£

may not be stirring for forming cellis, and a irrer not

generating large cells is preferal

preferably a planetary mixer. The same stirrer may be used in

ad

the stirring step and the mixing step, and stirring conditions

LS

such as revolution rate of the stirring blade are preferably
regulated as necessary.
[0047]

The opening and closing members provided on the tank are
then opened, and the adiacent body components are allowed to
swing opesn, o that the polyurethans resin composition 1s cast

from the tank into the casting mold.

F'ig. 6a 1= a schematic plan view showing a state in which

the tank containing the polyurethane resin composition is

.

placed in the casting mold. Fig. &b is a schematic

-]
1
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cross-sectlional view along

t\r m :

h

e
.

I

componer

forma cylindrical body., A frame

—

a rtain positicn

Lad
o
IS
k}

composition 1°

placed in the

1004

z{j]

Ta is a schematic plan

when the adiacent body component

5T

the polyurethane r

the casting mold. Fig. 7b is a sc

along the line A-AT in Fig. 7a.

means of

by
[0050]

p—

Fig.

iz a

Ha schematic pian

after the polyurethane resin comp

into the casting moid. Fig. 8b

view along line A-A' in Fig.

rhe

OG5

Even

VIis8COUs Or

thixotroplac,

with a simple operation, to

s .
COMPpOes1ITLOon Irom

voids., The raw material

Hir

-3
N

Cff)mp(}&%lt ion

cast

adher

member 14 for fizing the tank

view showing a state in wh

5 oarea

s cast fr

hematic

p—

When a1

T oa

iy fixed a

view

o83

a schematic cross-—

Ty
L0

)
.

polyurethane resin composi

Thigs method ma

the

ing to the

Ti0on 15 Cca

and aliowing a polyurethane

allowed
om the
cross-sectional

owea

showing a

4

o e
ol

CLO 13

without
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near The inner wall and 1ls less likely to be

.

e g P R e e 1T e v ey oy e
alSO advaniagecus 1Ln thau

W
-

such a raw materis

i less likely to enter the whole of resin

composition in the casting mold.
[oas2:
Subsegquently, the cast polyurethane resin composition is

cured to form a polvurethans foam. The tank is preferably

removed before the polyurethane resin composition is cured.
In the method of producing a polyurethane foam, the

composition may be allowed to react until 1t does not flow, and

the resulting foam may be heated and subijected to post curing.

This process is advantageous because 1t 1s effective in

improving the phys

taken ouat

~
U
[
03
9]
T
L
o~
vid
=
o
45
o
-
o
—
=2
-
—
—
£
e
~
[
-
e
—
[
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o
m
—
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i#h
(sl
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L
b
i
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O
~
o
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o I = oI e - b
of the casting molc

a hand saw-type cr planer-type siicer, so that

rethane foam block Is gener pbut not limited

to, about 50 to about 100 mm. The thickness of the polishing

laver is but not limited to, about 0.8 to about 4

mm, preferably 1.0 to 2.5 mm.

&

ickness of the polishing laver is

]
(Al
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preterably 100 wm or less. When the scatter of the thickness

100 pm, large undulatior

portions different in a contacting state with an obiject of

characteristics. To solve the scatter of

the thickness of the

shing laver is dressed

initial stage of polishing by a dresser having

£L2
[£]
=
o
o
B
ot
eH]
=

..iffi'

sed thereon, but the

abrasive grains of diamond deposited or

described above regquires

a longer dressing time Lo reduce the efficiency of produ

[0056]

ing ig conducted

I,...,J -
o]

grain size.

[00¢

\t

e polishing layer is

The averags cell diameter of

preferably from 20 to 80 um, more preferably from 30 to o0 um.

i [t
(00s5e]

An Asker D hardness of the poll

rrees, more preferably in the

45 to 65 d

in the range of 1z



The specific gravity of the polishing laver ispreferably

4
¥
i

from 0.6

i
oy
L

[00e0]

5

contact w

L8, moxn

pr

m

N P P,
clferably Irom

" T LA o
G.75 to 0,85,

s into

v pad, which come

an obkiject to be polished has preferably a asperity

structure provided for retaining and refreshing & slurry. A

hing surface, and ha

ur

By

polishing surface, it 18

refreshment

erial to be poll

refreshaslurry, and for example,

ri nGg groove,

groove, and combination therect can be reci

of

through-hole,

- the gslurry s

9]

piral

structures generally have

groove width,

range for achieving

slurry.

[coel]

groove depth

o

forming

e a function

posasibl

wore ef fi

nolished from breaki

@& Lo

3

cam has a number of openings in the

of retaining and

iently, and to prevent the

ng due to adsoerption of the

The shape of the asperity structure

+ 3

non-oh

rough-ho

groove, eccenty

5 able to retain and

AY grating groove, concentric

le, polvygonal column,

icring groove, radial

ted. These asperity

regularity, however, groove pitch,

and th

desired rete

like may be vas

- ion

]

sl by & certain

and refreshment of
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wy ' - i - S T, — e Y s g o =
The cushion sheet {cushicen lavey) compensates for

characteristics of the polishing laver. The cushion layer is

6]

1‘\‘
n
-

reguired for iy both planarity andunifornity which

inatraceoff relationship inCMP. Planarity refers to flatness

t of polishing having

of apattern region upon polishing an obje

fine unevenness generated upon pattern formation, and

whole

uniformity refers to uniformity of

of polishing., Planarity is improved by the character

rmity 1s Improved by the

polishing laver, while unifec

o

characteristics of the cushion 1

cushion layer used

in the polishing pad of the present invention is preferably

softer than the polishing

limited, and exampl ol such material Include a

NONWOVET nonwoven fabric, a nylon

nonweven fabricor an acrylicnonwoven fabric, anonwoven fabric

impregnated with resin such as a polyester nonwoven fabric

impregnated with polyurethane, polymer in focam such as

polyar and polyethylene foam,

butadiene rubber and ilsoprene I’Ahbe\f, and L,” 1Ot

[0064]

A v o Ea [ 4 R - RPN T T o= o o b oy ey
Means for adhering the polishing layer to the cushi

sheet include: for example, a method in which a deuble sided



on

—t

the cushi

d between the

sandwiched

85
o]
m

0]

followed by pressing.
with a

m
H
ot

[55]

ay be provide
red to a platen.

(0065
vd of the inventio

tshing pa .
-

molis
face ¢f the pad adhe

)
ded tape on the surf

TIOn

double
is fabricated after operat

st or
conductorn

SEemloor
Semi

tor wafer, genera

conduct

S

a

polishing pad The term,
iconwafer on which & wiring metal and an ox
ition 1s imposed on a po

specific limita
ishing apparatu

=y

10
are stacked. Ho
semiconductor wafer or a pel

=

—

method of

witl

tormed !

+

platen support
head holding a

ing

pressure

applying

backing material for
echanism & polishing

DOLLS

and

wafer
mounted on the

A double

=

ten with ¢

the pad to the pi
ad are dispos
rted or hel

support
3o gy

LA
WL L

wafer

o
i)
-

L]

.\..( \

the semiconduchtaor
and provi

arnd

ngoth

oad
oressil

ch other ¢

oppositely face
for

nechanism

]

shafts
shing pad is in

wafer to the pol
the semiconducto

During polishing,

P
“
M
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walfer

r

respect i

e semiconduct

in

all

semiconductor wafer,

against

laver), a polishing
a uniform
g agent.

shing platen by adhe:
The polishi

Lsposed 5o that the polishing

3
A

Y
ide laver
lishing

and

L
the
The
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i

them

by

tive rotary

tled on the polishing head



by being pressed against the polishing pad while the polishing

platen and the polishing head are rotated and a slurry is fed.

Joumsl

No specific limitation

placed on a flow rate of the slurry,

L0ad,

rotation number and a wafer

(0067 ]

Protrusions on the surface of the semliconductor wafer are

srealter, a

thereby remo and poli

semiconductor device is produced therefrom through dicing,

19 bonding, packaging etco. The semiconductor device is used in

an arithmetic processocr, & memory eto.

15 Description will be given of the invention with examples,
while the invention 1is net limited to description in the
examples.

[0065]
Measurement and Evaluation

20 of Averages

The prepared polyurethane foam was sliced with a

into measurement

thinnest possiple thickness of 1 mm or less. A surface of a

sample was phoetographed with a scanning electron microscope

(8-3500N, Hitachl Science Systems Co., Ltd.! at amagnification



<

i

M2

L

v each of all cells

e

e

inan arbitrary area was measured with an image analyvzing soft
(manufactured by MITANI Corp. with & frade name WIN-ROOF} and

=11 diameter was calcoculated from the measured

anln averade o

[GOT0]

(Measurement of specific gravity)

to JIS Z28807-14976. A manu

Deate

I 5 + % o - R R S - e - vy e o .—-~ - ~ i
polyurett foam cut out in the form of & strip of 4 cmx8.5

crm {thickness: arbitrary) was used as a sample for measurement

of specific gravity and left for 16 hours in an environment of

ity of H0%Eh% . Measurement

a tempera

hydromet

was conduct

{manufactured by Sartorius Co., Ltd).
00Ty
(Measurement of hardness)

Measurement is conducted according to JIS KeZ53-1897. A
manufactured polyurethane foam cut out in a size of 2 cmxd om
(thickness: arbltrary) was used as a sample for measurement of

l6 hours inanenvironment of a temperature

hardness and L

At the

sF 23+2°C and a hu

samples were stuck on one ancther to a thickness of 6 mm 0or more.

meter, manufactured by

A hardness maeter (Asker D hardne

Kobunshi Keiki Co., 4.7 was used to measure hardness.

[GG72]
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Mo
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-

re added 1,22% pa

To a reaction vessel w

by by welght of

toluene diisccyanate (a mixture of 2Z,4-isomer/Z, 6~isomer =

BO/20Y, 272 parts by

oh

lsocyan:

Lo react at

~e-terminated prepolymer.

Flg. 1 was placed in a casting mold as

shown in Fig. 6. To the tank ware added 100 parts by weight

of the prepclymer and 2 parts by welght of a silicone surfactant

cone Co., Ltd.},

(SH-192 manutactured by Dow Corning Toray 5:

mixed, and degassed under reduced pressure with the temperature

adjusted to 80°C. The mixture was then vigorously stirred with
a stirring blade at a rotational speed of 200 rpm for about 4
minutaes so that aly bubbles were incorporated into the reaction

ztem.  To the resulting mixture was added 21 parts by welght

of BETHACURE 300 (& mixture of

hio) -2, 6-toluener

bismethylt

nine, manufactured by

3,5-kis(methvylthio)~2,4~-toluenedi

1, whose Temperature had been previously

Albhemarlie Corp

adjusted o 70°%., The mixture was stirred for abour 1 minute
to form a polyvurethane resin composition.

00741
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As shown Iin Fig. 7, the adijacent body components of the

_

tank were to swing ocpen, S0 the polyursthane

resin composition was cast from the tank into the casting mold.

5 removed,

oven at a time when the polyurethane resin composition losi

post curing at

TG e 1A v a o | S S T et ooy = e oy Py T ~l o a
100°C feor 16 hours so that a polyurethane foam block was

Ll

at about 80°C,

polvurethane foam block

a3

Loer (VGW-125 manuf

a polyurethane foam sheet was obt

(50 um in average cell diameter, 0.86 in specific gravity, b2

N 5y oot en oo b Caa o -y T . - SRR N o} —
degreaees in hardness). Subseguently, the surface of the sheet

was buffed using & buffing machine {manulactured by A

Corporation) until its thickness reached 1.27 mm, so ¥

sheet with regulated thickness ac

buffed sheet was stamped into a plecs

[
.

A I T viq 1 o g - wen ot b o e ey e A
Concentric circular grooves with a width of

o 1,50 mm, and a depth of 0,40 mn were [ormed on the surflace

grooving machine {manufactured by Techno

layer was obtained.

& laminator, a double sgided tape was bonded to the surface of

The

PR P T b o B
the pollishing layer opposite Lo L

surface of a corona-treated cushion sheet (Toraypef

(W8]

[
r
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manufactured by Toray Industries, Inc., a polyethylene foam 0.8

B} - T 1 Do
o Lhe acub_ie

[y

sided tape using a laminator. A double sided tape was further

sonded o other surface of

-

aheet using a

laminator, so that a pollshing pad was cobtained,.

TNDUSTRIAL APPLICABILITY
00760
The tank of the invention 1g used Lo contain a resin

composition. The tank of the invention 1s particulariy

o

for use in producing peolishing pads from a resin

compesition having high viscoesity or high thixetropy. The

polishing pad of the invention is used for rization of

materials requiring a high degree of surface flatness, such as

R B 3 o

polishing of optical materials such as lenses and retflisc

mirrors, silicon wafers, glass substrates for hard disks,

aluminum substrates, and other general metal materials. The
polishing pad of the invention is particularly suitable for use

lanarizing a =ilicon wafer, a device including

i
e
-
Y
i
e
o~
3
3]
€5
~
O
H

a silicon

ang an oxide laver, a metal laver, and other

\
(.,
O
o]
[
—
iy
in

layvers formed on the silicon wafer, or the material provided

1o

belore such netal layvers are formed and stacked.

DESCRIT

[0077]
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Joint part

Opening and oiosing member

Handle part
Seal member
Assisting member

Seal member

Casting mold
Polyurethane resin compoesitlion

‘ame member




CLAIMS

1. A tank for holding a resin composition, the tank

2

AT R ] T g o PTE TR R B P NI ] we ke g e
LWo OY Inore Lody component s and Joint parts, wherelin

comprisi

ke
-

the two or more bhody components are Joined by the joint parts

to form a fLrame-shaped body, at least one of the Joint parts

includes an opening and closing member that joins adjacent ones

of the body components in body

components can swing open, and at L another one of the jolint

LA

+

parts includes a “olint member that joins adjacent ones of the

s 1n such a way t

member .

2. The tank according to ¢laim 1, which 1s cylindrical

tube-shaped, wherein the number of the body components is three.

A, A method for producing & polishing pad, the method
comprising a process of making & polishing layer made of

polyurethane resin, the process including the steps:

tAY holding a pois rESIin COmnoes

according to claim 1 placed in a casting mold;

to allow adiacent ones ol the body components Lo swing open,

ha i i cast fromthe tank

o0

s that the polyure S LI COMPOS:

into the casting mold; and



LA

10

(Cy curing the cast polyurethane resin composition to

&3]

form & polyurethane resin.

4, The method according to claim 3, wherein the step (A)

Wi

includes stirring a first component in the tank in the presence

the first component contains an

eactive gas 13 d n= bubbles Lo form

so that & NoT
a bubble dispersion liguid; and mixing a second component with
the formed bubble dispersion ligquid to form the polyurethans

4

resin composition to be held in the tank, wherein the second

~

component contalins an active hydrogen group-containing

4,

COMPOUNnd.,

5. A polishing pad obtained by the production method

according to olalm 3.

turing a semiconductor device,

6. A method for manu

comprising step of poilishing a surface of a semiconductor

[0l

using the polishing pad according to claim 5.

I

o
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