WORKP| ECE RETAI NI NG DEVI CE AND METHOD FOR PRODUCI NG THE SAME

OF THE I NVENTION 1.. Field of the Invention: The present inventio m

to adevice for 5 retaining a workpiece to be polished, the sur ﬁm’
whi €h needs to be polished to be precisely and uniformy flat, suGipdsza
sem conductor wafer, an interlevel layer and a netal wre used ina.

- sem conduct or device, a nenory. disc, and a glass plate used in an LCD, and
a nmethod for 10 produci ng the sane. 2. Description of the Related Art:
Conventijonal |y, a sem conductor wafer, an interlevel layer and a
nmetal wire used in a sem conductor 15 device, a nenory disc, a glass
plate used in an LCD, and the like are polished to be preci sely and
uniformy flat in the followi ng manner. A workpiece to be polished as
menti oned above is 20 secured to a rotatable retaining plate in one of
t he conventional nethods (1) through (3) described below An artificial

| eat her-1ike polishing cloth is attached to a rotating board | ocated
opposed to the retaining plate. ‘A polishing liquid containing polishing
grains is sup- '
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25 * plied between the polishing cloth and the workpi ece while the
polishing cloth and the workpiece are caused to slide with respect to each
other. (1) Wax nounting nethod: A netal or ceramic 30 retaining plate is
coated with wax nelted by heat and then cool ed down to a softening point of
the wax, thereby securing the workpiece to the retaining plate. R0002
-2- (2) Vacuum chuck nethod: Suction opehifigs having a dianeter of 0.5 nm
to several millimeters are forned in a netal or ceramic retaining plate by
machi ni ng, and the workpiece is attracted to the retaining plate by a

vacuum 5 punp whi ch absor bsgatkeh6ORBIBF! RRES #RVERDIOREN NgS from near
the rear and side surfaces of theTetarm g prate—Tos;—t he workpiece is

secured to the retaining plate. (3) No-wax nountihg met hod: A retaining

plate is 10 pr oVt el Vb el PoadentLort | eather-1i ke polynmer foam .
mat eri al . The pol yner foammaterial, is nnistenef to obtain water inﬁggres

thereof . When wat er comdd&uPTeFeRbe iNVSRELIRP ratates &g PEYIS ¢

mat eri al t iy oughrd i MK PRE G ripNRERt it ik epolli 8hed, Jettas akag fiake hef 15

pores. By the Cv%\nlbél'?argeieo s Ogo tbhee p% gj.aél{élcf 'é)cg Ses uprreec nsdely and uniformly
flat, such as a semiconductor wafer, an interlevel layer
and a metal wire used in a semiconductor device, a memory
disc, and a glass plate used in an LCD; and a method for

10 producing the same.

2. Description of the Related Art: _
Conventionally, a semiconductor wafer, an
interlevel layer and a metal wire used in a semiconductor
15 device, a memory disc, a glass plate used in an LCD, and
the like are polished to be precisely and uniformly flat
in the following manner.

A workpiece to be polished as mentioned above is
20 secured to a fotatable retaining plate in one of the
conventional methods (1) through (3) described below. An
artificial leather-like polishing cloth is attached to a
rotating board located opposed to the retaining plate.
A polishing liquid containing polishing grains is sup-
25 plied between the polishing cloth and the workpiece while
the polishing cloth and the workpiece are caused to slide

with respect to each other.

(1) Wwax mounting method: A metal or ceramic

30 retaining plate is coated with wax melted by heat and

then cooled down to a softening point of the wax, thereby
securing the workpiece to tﬁe retaining plate.



the “susface tension of the water, the workpiece is secured to the retaining
pl ate. The above-nentioned three nmethods each have the 20 fol |l ow ng
prohl ens associated therewith. (1) Wax nounting nmethod (a) After the

wor kpi ece* i s polished, the wax used for securing the workpiece remain Q
the rear surface of 25 the retaining Qa_te, whi ch nust be rermvecﬁcgqlg

t roubl esone washi ng steps. (b) The workpi“ece cannot be heated to a tenpera-
ture higher than the softening point of the wax. 30 (c) Gel or foreign
subst ances such as dust, if contained in the wax, are transferred to the
surface of the workpi ece{20h¥achyum chiickg mgitiokdes Suetipa aperingse haviRrano?2
-3- during the sur I Skl rat i ' I | f;s 4 he
pol i shed wor kpi ec%eai%gl?e\e/gcégmﬁgﬁa@ﬁ %t%)\(’je%@i Qﬁllqwéfé%%?d#ﬁgﬁeﬁ:e
is attracted anda me¥apapri gprpnder retadaing\latenbysnachdningenpngs the | e

the workpiece i s ehidd el 18NgetrdheBal 88 ERE! S&t&hig PrIU e d Recuum
' 5 pump which absorbs air through the suction openings from
near the rear and side surfaces of the retaining plate.

Thus, the workpiece is secured to the retaining plate.

(3) No-wax mounting method: A retaining plate is

10 provided with an artificial leather-like polymer foam

material. The polymer foam material is moistened to

obtain water in pores thereof. When water comes out of

the pores by a pressure applied to the material through

the workpiece, a negative pressure is genérated in the

15 pores. By the combination of the negative pressure and

the surface tension of the water, the workpiece is
secured to the retaining plate.

The above-mentioned three methods each have the
20 following problems associated therewith.

(1) Wax mounting method
(a) After the workpiece is polished, the wax used
for securing the workpiece remains on the rear surface of
25 the retaining plate, which must be removed by troublesome
washing steps.

(b) The workpiece cannot be heated to a tempera-
ture higher than the softenihg point of the wax.
30
(c) Gel or foreign substances such as dust, if
contained in the wax, are transferred to the surface of
the workpiece, thereby forming dimples in the workpiece



workpi-ece recovers to its original state, and as a result the area which is
recovered fromthe deflection state is 10 not satisfactorily polished.

(b) The polishing liquid is pulled into the tube of the vacuum punp between
the workpi ece and the retain- ing plate and then through the suctio

openi ng, which 15 causes mal functions,in and corrosion of the vacgggg
punp. (3) No-wax mounting method Due to ?he flexibility of the polynmer foam
material, it is difficult to transfer the flatness of the 20 rigid netal

or ceramic retaining plate to the surface of the workpiece by the prlnC|pIe
of so-called pr odurimg the sur face Rolishing| ¢perrtipRy RARR | the

convent i onal #? %Eng Cfgéﬂf59§8b*8§kaeEQat whi | e the workpiece

ua
sl i des agalnst t%e i ress 1S concentrat- ed along an outer
peri phery of the morkplece causing an overhanging lip along the outer

peripheral edge thereof (? Sﬁg bhurh NEhhiERt H€8R0A30 SUMMARY OF THE | NVENTI ON
According to one aspect e present invention, RO0Q2
5 (a) The workpiece is attracted and thus partially

deflected toward the suction openings while the workpiece
is being polished. When the polishing is finished, the
workpiece recovers to its original state, and as a result
the area which is recovered from the deflection state is

10 not satisfactorily polished.

(b) The polishing liquid is pulled into the tube
of the vacuum pump between the workpiece and the retain-
ing plate and then through the suction opening, which

15 causes malfunctions in and corrosion of the vacuum pump.

(3) No-wax mounfing method
Due to the flexibility of the polymer foam
material, it is difficult to transfer the flatness of the
20 rigid metal or ceramic retaining plate to the surface of
the workpiece by the principle of so-called profiling

machining.

Further, all the above-mentioned conventional
25 methods have the problem in that, while the workpiece
slides against the polishing cloth, stress is concentrat-
ed along an outer periphery'éf the workpiece, causing an
overhanging lip along the outer peripheral edge thereof
to spoil the flatness.
30
SUMMARY OF THE INVENTION

According to one aspect of the present invention,



-4- “a device for retaining a workpi ece to allow the workpiece to slide

agai nst a polishing pad | ocated on a polishing board opposed to the device
includes a plate including a perneable portion through which air is
absorbed ‘toward a 5 first surface thereof for attaching and attraﬁégag

t he workpiece to a second surface thereleqpp05|te to the first surfa

and a seal portion having a |ower pernme- ability and provi ded around an
outer periphery of the perneable portion; a retainer ring provided on an
outer 10 peripheral portion of the plate for preventlng an outer edge of
t he wor kpi ece fr@hAB¥ige §Q&r Fekgipingoi werARliecs dta Fd@uFhe wenkiis

between the pl at gand idee atgeéﬂaélerar¢691é91n§ug>aanyoéaeeaebal aey dl:!’sﬁulrﬂj 0
pressure contact with the ollshlg%pgda n qQne enbodi nment o
&

i nvention, the s&fRLthoPRAFed tgq Vige dnsiafesng RS él’i’iq%j‘q%’!ﬂll%l
from penetrating ge¥ndple @&:&rldaﬁrﬂtmw wWHildH @irade abkeirbed ﬁd%fezfd rt

surface which is not to be_in contac with the workpiece. ILn o
enbodi nent 8f t hdfiGRfefYoiAce hEh FEFSanP iFFahing Oetgractlng the
friction-resistanjorkpildtr] i €or asigedurtl assyfheace therebE Iappositter itbg tlse

tsreg‘lat ed so as to tbirs% surPac oot han " Oggafnggg'kzlorqt thl}lheal Iivenetrl Ci)nér : he

ability and provided around an outer periphery of the
. permeable portion; a retainer ring provided on an outer
10 peripheral portion of the plate for preventing an outer
edge of the workpiece from being overhung by polishing:
and a backup ring located between the plate and the
retainer ring for puttlng the retainer ring into.pressure
contact with the polishing pad.
15 _
In one embodiment o©of the invention, the seal
portion is provided for preventing a polishing liquid
from penetrating into the outer periphera1~portion and a
part of the first surface which is not to be in contact
20 with the workpiece.

In one embodiment of the invention, the retainer
ring is formed of a friction-resistant synthetic resin
and a surface of the retainer ring is treated so as to be

25 smooth.

In one embodiment of the invention, the seal
portion has a projecting portion, and the retaining ring
and the backup ring are located on the projecting por-

30 tion.

In one embodiment of the invention, the backup
ring is formed of a material which is deformable in a



portian has a projecting portion, and the retaining ring and the backup
ring are located on the projecting por- 30 tion. In one enbodi nent of
the_invention, the backup ring is formed of a mat eri al which is defornable
ina -R0002 -5- thickness direction thereof at a ratio of about Q 68{9;“3
about 20% by a pressure of about 50 to about 1,000 g/cnferr]. In on%

enbodi ment of the invention, the devite’ 5 further includes arigid
insert ring between the retainer ring and the backup ring for positioning a
surface of the retainer ring to be in contact with the polishing pad at
substanti al | y athiclemssaliteveion theneafirdtica vhtipeofioabsiudc +1# beCin

contact with tgg%?qﬂaiﬁﬁf ri% (%a%r'elsgu% e ,ppRedsaERL Qbotibel ] DE6Ng/em?, t he

plate is forne _ cera orous material obtained by bonding Ceramc
grains together with an inorganic binder. 15 I n one enbodi nent

of the invention, the cgfagg %Bbﬁirnéﬁ%h d¥Vené ¢hoaRteond! tHOWePide ™
and the inorganic binder contains silica. According to anot her aspect of
the presem further includes a rigid insert ring between the retainer

ring and the backup ring for positioning a surface of the
retainer ring to be in contact with the polishing pad at
substantially an identical level with a surface of the
workpiece to be in contact with the polishing pad.
10 S
In one embodiment of the invention, the plate is
formed of a ceramic porous material obtained by bonding

ceramic grains. together with an inorganic binder.

15 In one embodiment of the invention, the ceramic
grains each have a diameter of about 0.1 mm and the

inorganic binder contains silica.

According to another aspect of the present
20 invention, a method for producing a device for retaining
a workpiece to allow the workpiece to slide against a
polishing pad located on a polishing board opposed to the
device includes the steps of injecting a resin into an
outer peripheral portion of a permeable plate to form a
25 seal portion having a lower permeability than the rest of
the plate; cutting off a part of the seal portion to form
a projecting portion; and attaching an elastically
deformable backup ring and a retainer ring on the
projecting portion. '
30
A retaining device according to the present
invention includes an air and liquid permeable ceramic

plate including a plurality of continuous pores. A



20 * dinvention, a nethod for producing a device for retaining a workpiece.
to allow the workpiece to slide against a polishing pad | ocated on a

pol i shing board opposed to the device includes the steps of injecting a
resin into an outer peripheral portion of a perneable plate to for‘re%gogg

seal portion having a | ower perneabi I|ty6than the rest of the plat
cutting off a part of the seal portion to Torma proj ecting portion; and

attaching an el astically deformabl e backup ring and a retainer ring on the
projecting portion. 30 A retaining device according to the present

i nventi on i ncl utkerkpdegier tanbel 'pq@liishpér ksabls ewramurface of fdiadliarea
plurality of co n ki, eaBsbPbRRqgP] S 1% ScHut
on a surface of %:nlr? l:L%uate an %t?%%t ]d&?% tﬂk lsa te Eg %SOI’bI ng gl%]
fromthe other Q‘t@@roﬁlﬂﬁeoﬁl ‘ébé phataghhraughoths PfPifQShelrpldeEé RAate it uum

System such as @ V@&dih P'$¥ittem As@@h' %E N8 Yacuud gb‘bﬂpSUpPA' b1

t he morkplece and a polishing provi ded to slide against the

wor kpi ece, Sdoes Wlﬁerﬁwﬁ@gnpéta’e&@rtﬂéﬁ prekpigece ik hai PH SR
into direct conpRel WHiltH hes WBrkPigea wFcalisdetdgainst the workpiece,

does not penetrate into a part of the plate which is not
put into direct contact with the workpiece, because the
pores in such a part are sealed. The pores are provided

10 in a sufficiently large gquantity, have a sufficiently
small and uniform diameter, and are distributed uni-
formly. Accordingly, the workpiece is not 1locally
deflected as is when being attracted by the conventional
vacuum chuck method.

15
. The retainer ring is close to the workpiece, and
a surface of the retainer ring is at substantially the
same level with a surface of the workpiece. By such a
structure, the stress caused during the polishing opera-

20 tion is concentrated along an outer peripheral edge of
the retainer ring, which avoids stress concenfration
along an outer edge of the workpiece. Thus, the
undesirable overhanging lip is not caused, improving the
flatness of the workpiece.

25

In a structure including the elastic backup ring

between the plate and the retainer ring, the retainer
ring is elastically supported by the backup ring. When
the thickness of the workpiece is reduced by polishing,

30 the backup ring is compressed, thereby keeping the
retainer ring at substantia;ly the same level as the
surface of the workpiece. ‘



péres+in such a part are sealed. The pores are provided 10 in a
sufficiently large quantity, have a sufficiently small and uniform
diameter, and are distributed uni- formy. Accordi ngly, the workpiece
is not Jdocally deflected as is when being attracted by the conventi onal
vacuum chuck nmethod. 15 The retainer ring is close to the morkpiecé#“%ﬁﬂ a
surface of the retainer ring is at substartially the sane level with a
surface of the workpiece. By such a structure, the stress caused during the
pol i shi ng opera- 20 tion is concentrated al ong an outer peripheral edge
of the retainer ring, mizprttee/oéa§eswhm maﬁﬁﬂqﬁim ahmgaarsi@nﬁeﬁi-edge

of the workpi ece. Thus, desirabl e overha sed,

i nproving the fIS SQﬁquﬁF Rees ggaPn awgf g?efgﬁblu %bqﬁﬁé

el astic b?ckup rdeita igiing: dedviee plsatdaagzrghetd],e a etm:marirrse:g; rtingy rcamiheer

ring is elasticall rted b he ba ri | e t he

wor kpi ece i s re(Rﬁcé' %598%? "%?1?'% 'Eh%o ﬁ%r 9'9“ V\anl tr'fggl g& ?Jr‘(f%r (??‘S?gd

t her eby kes&pi ng Byt hprovelidingeran idmpeatt sulrg eh&v:aig yant leerrapsilades Ithisk-he

surface of the \A:Qerskéj,' €ffe surface of the retainer ring can be kept at
substantially the same level with the surface of the
workpiece.

10 In such a structure, the workpiece can be at-
tached and attracted to or released from the plate simply
by turning on or off the vacuum pump. The time required
for attaching and retaining the workpiece properly is
shortened. Further, the reduction in the degree of

15 vacuum of the vacuum system and the damage to the vacuum
system which are caused by penetration of the polishing
liquid are alleviated. Accordingly, the vacuum system
can be more easily maintained. Due to the improved
uniform flatness of the retainer ring and the plate

20 formed of ceramic beads, the flatness of the workpiece is
significantly improved. In detail, the flatness of a
unit area, the flatness of an outer edge area, and the
flatness of the entire area of the workpiece are all .
significantly improved.

25
Thus, +the invention described herein makes
possible the advantages of (1) providing a retaining
device which can attach and attract or release a
workpiece by a simple operation in a shorter pefiod of
30 time and a method for producing the same; (2) providing

a retaining device which alleviates damage, caused by the
polishing liquid, to other machines and equipment used
for workpiece retaining, thereby making the maintenance



RO002 ~7- In the case where the workpi ece has a signifi- cantly greater
t hi ckness than a workpi ece for which the retaining device is designed, a
rigid insert ring can be provided between the retainer ring and the backup

ring. 5 - By providing an insert ring having. an appropriate thick- nes%z
the surface of the retainer ring can be kept at substantially the s&R90
| evel with the surface of the workpiecé. 10 In such a structure,

t he wor kpi ece can be at- tached and attracted to or released fromthe plate
sinmply by turning on or off the vacuum punp. The time required for
attachi ng and rethéeneaf ebeiewr apide@e nEtee | Sor prdduciongedthe Fameéheand
the reduction in e ; of va .and

darmage to the Vaééﬂnﬁé§§§§§%§%iéﬁ é?gﬂ%gﬁgg% 6¥£§§ﬁ%t%§#r52*§?8§%§5 EHS
pol i shing |iqui dfdatnebseofatbe. workpiecagapd ahmethedufiesypreducingbsheor e
easily maintai nedane Due to the inproved uniformflatness of the retainer
ring and the plate 30 formed of ceram c beads, the flatness of the

wor kpi ece i% significantly inproved. In detail, the flatness of a unit
area, the flatness of anrRULEraRE96tAESAaaPaALth RS bRt ERESpPEsERE EAVERE

area of the morkgLece are all significantly inproved. . .
ion will become apparent to those skilled in the art

upon reading and understanding the following detailed
description with reference to the accompanying figures.
10
BRIEF DESCRIPTION OF THE DRAWINGS

"Figure 1 is a partial cross sectional view of a
retaining device in an example according to the present

15 invention;

Figure 2 is a partial cross sectional view of the
retaining device shown in Figure 1 in the state of being
used with a polishing board:;

20

Figure 3 is a plan view of a plate used in a

retaining device in an example according to the present

invention; and

25 Figure 4A is a cross sectional view of the plate
shown in Figure 3 along line A-A'; and

Figure 4B is a cross sectional view of the plate
shown in Figure 3 along line B-B'.
30

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, +the present invention will be



25 Thus, the invention described herein nmakes possible the advant ages of
(1) providing a retaining device which can attach and attract or release a
wor kpi ece by a sinple operation in a shorter period of 30 time and a

met hod f-or produci ng the sanme; (2) providing a retaining device whi 8

al ' evi ates damage, caused by the polishing liquid, to other nachineé 898
equi pnrent used for workpiece retaining, l?h‘ereby maki ng the mai nt enance

-8- thereof easier and a nethod for producing the same; and (3) providing a
retaining device for inproving the flatness of the workpiece and a nethod
for producing t iescanibed bihesy arfl idihetratvive |panpdes wd th arfrrensen-

tion wll beco a ;8; ' skill Ln the art upon readi ng and
under st andi ng ?ﬁ:eo ]&g}aﬁr g&{vl\;l}cng e&ﬁ%d&*déegﬁ?%fion with reference to the
acconpanyi ng figures. 10 BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a

partial cross sectional i LNi i e | .
to the present iU Ad YehNrBYadRYhgeabtidl §XEP! Lot Ny

5 a workpiece 7 to be polished in an example according to
the present invention will be described with reference to
Figures 1 and 2. The workpiece 7 is, for example, a
semiconductor wafer such as a silicon wafer or an SOI
wafer; a semiconductor film oxidized by heat; an

10 dinterlevel layer or a metal wire used in a semiconductor
device; a memory disc; or a glass plate used in an LCD.

- As is shown in Figure 1, the retaining device 8

includes a permeable plate 9. The plate 9, which is

15 generally disc-shaped, has a central portion 1 having a

top surface la and a ring-shaped projecting portion 2

preferably projected from a bottom part of the central

portion 1. The plate 9 includes a plurality of continu-

ous pores 9a (for example, 200 pores/cm?) which have small

20 and uniform sizes (for example, 1 mm in diameter) and are

distributed uniformly. The ring-shaped projecting

portion 2 and an outer peripheral portion 1b of the
central portion 1 act together as a seal portion 3.

25 On the _ring—shaped projecting portion 2, an
assembly 12 including a retainer ring 4, a sheet-like
insert ring 6 and a backup ring 5 may be provided. A
space 13 surrounded by the assembly 12 accommodates the
workpiece 7 as is shown in Figure 2. The retainer ring

30 4, the backup ring 5, and the insert ring 6 are prefera-
bly all machined to be aligned with respect to the outer

~ periphery and the inner periphery thereof.



15 - «invention; Figure 2 is a partial cross sectional view of the
retaining device shown in Figure 1 in the state of being used with a
polishing board; 20 Figure 3 is a plan view of a plate used in a retaining
device tn an exanple according to the present invention; and 25 002
Figure 4A is a cross sectional view of qu_plate shown in Figure 3 along
line A-A"; and Figure 4B is a cross seltlonal view of the plate shown in
Figure 3 along line B-B . 30 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Hereinafter, the present invention will be -9- described by way of

il lustrative exanpl es Whé retainipg tdevine aBcdspaBathg@8r 4/ oWy in
structure of a ff%af€i@g device -8 for retaining 5 a workpiece 7 to be
polished in an exanple according to the present invention will be described
with reference to Figures 1 and 2.. The workpiece 7 is, for exanple, a

sem conductor wafer suoph@srataihifngh déifite 8 28 ISktated opposed to a
5 polishing pad 11 located on a polishing board 10. A
surface 4a of the retainer ring 4 is in pressure contact
with a surface of the polishing pad 11 with a uniform
pressure over the entire area thereof. The workpiece 7
is put on the surface la of the central portion 1. By
10 absorbing air upward through the pores 9a in the central
portion 1 using a vacuum pump or the like, the workpiece
7 is attracted to the central portion 1 of the. plate 9.
While a polishing 1iquid'is being supplied between the
workpiece 7 and the polishing pad 11, the workpiece 7 and
15 the polishing pad 11 move, for example, slidably in
rotation with respect to each other, thereby polishing a
surface 7a of the workpiece 7. The assembly 12 has a
sufficient height to position the surface 4a at the same
level with the surface 7a.
20
Figure 3 is a top view of the plate 9, and
Figures 4A and 4B are cross sectional views thereof,
respectiﬁely taken along lines A-A' and B-B' in Figure 3.
As is appreciated from Figures 3, 4A and 4B, the seal
25 portion 3 has a greater width along line B-B' than the
rest of the area in compliance with the shape of the
workpiece 7, which has an orientation flat portion.

The plate 9 can be formed of any material which

30 is rigid and has continuous pores; for example, metal,
hard synthetic resin or glass. Preferably, the plate 9

is formed of ceramic. In éetail, ceramic powders are
sintered to form ceramic grains (also referred to as



wafer; a sem conductor filmoxidized by heat; an 10 I nterl evel |ayer or
a netal wire used in a sem conductor device; a nenory disc; or a glass
plate used in an LCD. As is shown in Figure 1, the retaining device 8
i ncludes a perneable plate 9. The plate 9, which is 15 generalﬁﬁ
di sc-shaped, has a central portion 1 hﬁégng a top surface la and a 002
ri ng-shaped projecting portion 2 prefe I'y projected froma bottom part of
the central portion 1. The plate 9 includes a plurality of continu- ous
pores 9a (for exanple, 200 pores/cnR) which have small 20 and uni form
sihzes (for exanpteramiambends'bhet @nd atbearcexamic | lgradms upreor hppded
The ring-shape Lect.l ' ; : ute r'ﬁgﬁg ' | b
of the central g%??f:g%g1532%Ifgg%‘%#§ehr&a€ngl§§3?'por@ﬂgﬁré 3. 21?" p?i{anﬁa On
the ring- shapedppwépestang pintexed to fomm peadshrpchohaningdpndlameEesi ner
ring 4, a sheet ki kpok-B3ghbtbi§d 0010, 2 RRCIHRH Ifkhds Eie Meomb OHbd By A
space 13 surrounde Sy the assénbly 12 acconmbdates the workpiece 7 as is
shown in F gur ea2silisarsypendnonganisy bindery neThgc Pt ) £OrBRd dRe
insert ring 6 agRipr alamer My gbrotBChi Mad {1 al i enedpihith respest at o
t he outer perlph¢r¥ and the i nner peripher theregf. - 10 - .
minimum possible resistance against air and 1liquid

permeation. A preferable resistance is 400 mmHg.

10 The seal portion 3 may be formed by injecting a
liquid resin into the pores 9a of the projecting portion
2 and the outer peripheral portion 1lb of the central
portion 1 of the plate 9 and then solidifying the resin.
~ The seal portion 3 formed in this manner has a permeabil-
15 ity significantly lower than that of the rest of the pla-
te 9 or of substantially zero. The seal portion 3 is
preferably formed in the above-described portions so as
not to be directly related to the retaining operation of
the workpiece 7 realized through the continuous pores 9a.

20
The retaining device 8 may be produced in the

following manner.

First, a disc-shaped porous plate is prepared.

25 An area of a top surface thereof which is to be in

contact with the workpiece 7 is masked by a masking tape.

A liquid resin is injected into the plate from the top
surface to form a seal portion.

30 Preferable liquid resins are, for example, a
solution of thermoplastic polymer, thermoplastic emul-
sion, a melt of thérmoplastib polymer, and a mixture of
a liquid thermosetting resin and a curing agent therefor.



Thejretaining device 8 is used as is shown in Figure 2. The retaining
device 8 is located opposed to a 5 polishing pad 11 | ocated on a
pol i shing board 10. A surface 4a of the retainer ring 4 is in pressure

contact with a surface of the polishing pad 11 with a uniform pres Qver
the entire area thereof. The workpiece /,is put on the surface la gl?ﬁ@%
central portion 1. By 10 absorbing arr upward through the pores 9a in
the central portion 1 using a vacuum punp or the like, the workpiece 7 is
attracted to the central portion 1 of the plate 9. Wijle a olls,hln Jiquid
i s bei ng suppli &dmederded having I&ﬂe%’écqs%ﬂeh'\el‘b‘ﬁl 1e¥ehg ﬁaa’lff %t

wor kpi ece 7 and qbas bditsy PEheS akkiRdd HdpdPvand BOmLre A e, havlingakdry in
rotation with réspect to _each other, _there o | i shj urf e7aQﬂ‘ t he
wor kpi ece 7. TIRXCessdmeily bzgﬁaéexe%u?fﬁ@r dirﬂegﬁ(? d'r?lteﬁ’e

surface 4a at thpreaidteeitltoM the therssirdace Kacoi‘alﬁggyreaSmmtmﬁeapnfn ew
of the plate 9, and Figures 4A and 4B are .cross sectignal vi eus he refo
respectivePy talderd therposgtiing, resia ansgl B §iFén9 2880 % WSSt ed-

flrom F: gures 3, whicthatBa tvhe,cmtyzan theotange bfha.s 090y rten tle m:ivk ldtdn
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preferable. Such preferable resins 1nclude, for example,
an epoxy resin, polyurethane, polyester, a fluoride
10 resin, polyolefin, polyoxymethylene, and polyamide.
Especially, a mixture of a thermosetting resin and a
curing agent therefor is preferable. As a curing agent,
any curing agent which is generally used for curing a
thermosetting resin can be used.
15
After the liquid resin in the seal portion is
solidified, the masking tape is removed. A top outer
peripheral portion of the porous plate is cut off in a
ring shape, thereby obtaining the plate 9 having the
20 central portion 1 and the ring-shaped projecting portion
2. The liquid resin can be injected into the plate 9
after the top outer peripheral portion is cut off.

Next, the backup ring 5, the insert ring 6, and
25 the retainer ring 4 are attached on the projecting
portion 2 by an adhesive or the like. Thus, the retain-

ing device 8 is completed.

The retainer ring 4 is formed of a material

30 having a low relative coefficient of f£riction. The
relative coefficient of friction is determined by the
material of a polishing board 10 or a polishing pad 11

with which the retainer ring 4 is put into contact.



The*pkate 9 can be fornmed of any material which 30 is rigid and has
conti nuous pores; for exanple, netal, hard synthetic resin or glass.

Preferably, the plate 9 is formed of ceramc,. In detail, ceram c powders
are sintered to formceranmc grains (also referred to as R0002 "g8hayI C
beads"), and the ceramic grains are bgnf d_together by an inorganic @lnggr

For exanple, alum na powders are sintered to form beads each having a

di aneter of approximately 0.1 nm and such beads are conbined by 5 a
silica-type inorganic binder. The plate 9 forned in this manner is porous.
Preferably, thePpefesablieagnaterinkrinfepssthp eatadnan cnggdi doclyude Ad

liquid perrreatiggri d%-;ar ef eraha respsigotesis, 40 cﬂ[ﬁ}&qnﬂé)th lene aride
seal portion 3 ma)‘/1 bé' feorme% by i njs%ctﬁg a Ifqui(izj resin int% the'é)or_es 9a

of the projecti pelydmiden 2ThedrekeingreFipgr fpheraed RF (Fush |3 Mtemial

central porti Oné.%_ ok rbhechl alyetR a8drkhes sembthyhgy bye rEst n.exddipBesl
portion 3 fornmed in this manner has a perneabil- 15 Ity significantly

| ower than5t hat Peflighdngest of the pla- te 9 or of substantially zero. The
seal portion 3 is preferably formed in the above-described portions so as
not to be directly rel atT%ge tgaE:ESpr ef‘fﬁg?“ W ggerﬁlrtéfé]r_acgly formed of a
material which causes elastic deformation of about 0.1 to
about 20% when being compressed by a pressure of about 50
10 to about 1,000 g/cm?, which is generally used in polish-
 ing. More preferably, the material is deformable at
about 1 to about 10% with respect to a pressure of about
100 to about 500 g/dmz. The backup ring 5 needs to be
easily compressed or expanded so that, when the thickness
15 of the workpiece 7 is reduced by polishing, the thickness
thereof is changed accordingly to keep the surface 4a of
the retainer ring 4 at substantially the same level as
the surface 7a of the workpiece 7. However, the backup
ring 5 also needs to be resistant against expansion in
20 the horizontal direction even if being compressed in the
vertical direction. Preferable materials include a
thermoplastic elastomer such as polyurethane, a thermo-
setting elastomer, and various rubber materials. Espe-
cially, a foam material formed of an elastomer or rubber

25 material is preferable.

Insert rings 6 having various thicknesses can be
provided in order to deal with workpieces of wvarious
thicknesses. When the thickness of one workpiece is

30 greatly different from the thickness of another
workpiece, the insert ring 6 in use is replaced with
another insert ring 6 havir;g a different thickness, to
realize an appropriate thickness of the assembly 12. A



the werkpi ece 7 realized through the continuous pores 9a. 20 The retaining
device 8 may be produced in the follow ng manner. First, a disc-shaped
porous plate is prepared. 25 An area of a top surface thereof which is
to be imcontact with the workpiece 7 is masked by a masking tape. ﬁbbbﬂUid
resinis injected into the plate from.t g Ltop surface to forma sea
portion. 30 Preferable liquid'resins are, for exanple, a
solution of thernoplastic polyner, thernoplastic emul- sion, a nelt of

t hernopl astic polymer, and a mxture of a liquid thernnsettlng resin and a
curing agent t h@xefgrable puuigEriak ofor Athet éRFaFthangy Anisx&dedid, @nf | ow

level of viscosidah GResePRhQY 1heo Mpakifdst easckﬁagsasrrayer ey Raddniifl N
excessively high level of viscosity does not sufficient|ly penetrate into

the pores 9a. ARDASENHAY. aPrefegpbler mpteripls (ingludR  #BOSY: iHRFINS n

and a curing aggi¥1ydstefPranti sdL s dey | 56081 £¥1164 theth agvessf £1b8L0 to
1 mllion poise and does not generate gas when being cured Is preferable.

Such preferPable resins include, for exanple,
The retainer ring 4 can be chamfered or rounded

at an outer edge to be contact with the polishing pad 11.

The inner diameter of the assembly 12 is equal to or

slightly greater than the outer diameter of the workpiece
10 7. '

The assembly 12 of the retainer ring 4, the
insert ring 6 and the backup ring 5 can be attached to a
surface 2a of the projecting portion 2 by an adhesive

15 such as a two-sided adhesive sheet.

(Example)
' Hereinafter, the retaining device 8 ‘will be
described in a practical example.
20
A. Production
Step 1:

A plate having a thickness of about 20 mm and a

diameter of about 50 mm formed of alumina beads each

25 having a diameter of about 0.1 mm, Beads Chuck (regis-
tered trademark) produced by Kyocera Corp. was prepared.
A masking tape having an adhesive on one side thereof was
applied to a centra; portion of a surface of the plate.
The masking tape was formed of a polyester film which was

30 patterned in correspondence with a silicon wafer having
a diameter of 200 mm.

Step 2:



an epexy resin, polyurethane, polyester, a fluoride 10 resin,

pol.yol efin, polyoxynethylene and polyam de. Especially, a mxture of a
thernosetting resin and a curing agent therefor is preferable. As a curing
agent, any curing agent which is generally used for curing a therriggaéing
resin can be used. 15 After the quuidd{§5|n in the seal portion i
solidified, the masking tape is renove A top outer peripheral portion of
the porous plate is cut off in a ring shape, thereby obtaining the plate 9
havi ng the 20 central portion 1 and the ring-shaped projecting portion
2. The liquid resin canAbe epgxtteesimt gonkaipiage 20 QUTIAG t AgeRsp MGHmes

peripheral portigRrsgnCiln fré\?d&tlbé&‘eam@pwéénﬁrépai'éé | NgRE! Hdxg, 6

and 25 the retalner ring are attached on the 5Jectlng portion 2 by
an adhesi ve or wesin kas ?hUéSCPﬁétWépilﬁDOPnepﬁé@ﬁc §measuzed &ye@ Brhe

retainer ring 4iygef QB@SQYO{HQC%EQ?I AbtdP), WY idHb:ay lrauirehaly waused

coeff|C|ent of friction he rei ative coefficient of friction

det er ni nedSby t A® ﬁ%ﬂﬂ|§ﬂ°@ﬁt%¢pBPPsﬁPﬁ§aSSaﬂfZN?QNP%F$RH?§ﬂ|ﬁ&f§a§9FL
with which the Ho¥te mintdet tD RULow kheC@Risddl to penetrate into the

plate. Then, excessive epoxy resin was removed from the
surface by a squeeze roll.

10 Step 3:

The resultant plate was placed upside down on a
flat board having a releasability and kept in an oven at
a temperature of 120°C for 60 minutes, thereby curing the
epoxy resin.

15

Step 4:

After the epoxy resin in the plate was completely
cured, the plate was taken off from the flat board, and
the masking tape was removed.

20

Step 5:

Burrs of the epoxy resin on the top surface of
the plate were removed. A part of the plate was cut in
a ring shape. In detail, the plate was cut to a depth of

25 15 mm from the top surface and by 25 mm from the outer
peripheral edge toward the center thereof. The resultant
plate 9 had a central portion 1 and a portion projecting
from the central portion (projecting portion 2).

30 - Step 6:
A retainer ring 4 having an inner diameter of
about 200 mm, an outer diameter of about 250 mm, and a
thickness of about 5 mm was formed of an acetal resin.



R0002.-. 13 - Preferable materials for the retainer ring 4 include a
fluoride resin, pol yol efin, pol yoxynet hyl ene, and pol yi mde. The
retai-ner ring 4 formed of such a material is treated with surface snoot hing
by, for exanple, 5 pol i shing. The backup ring 5 is preferably fo

a material which causes elastic deformgicon of about 0.1 to about 20%
bei ng conpressed by a pressure of about “50 710 to about 1,000 g/cn[err]
which is generally used in polish- ing. More preferably, the material is
deformabl e at about 1 to about 10%w th respect to a pressure of about 100

to about 500 g/ dhirzessurBrsengitive i P sidedsadkesive &3pg wasRRRIERA or

expanded so thatyg Whemrifed *afcIeﬁésie%émerof.—lhaeowbgpteceo7thé sefpsed by
polishing, the t |ckness t hereof is changed accordingly to keep the surface

4a of the retai rf@- ri fg LRGHUBUEIPGNT alP*P‘ﬁl’t‘ﬁe %@qr@,e;.nggrt 0% PRERE 7a

of the workpi ecegilamdieVes  thdse MGE ketie rt@@aﬁnéfS@m@edSaﬁa) Heth eskséast
agai nst expansion_in 20 the horizonta é)%#rectlon even i f

conpressed 3 n t HRE BRYE A0 Jhp gas Gtprme ? PHELTRR e?“?l?i?%r ?B&‘%ﬁe 3
thermopl astic el@ﬁéﬁmfess@:lﬂsﬁew@lme&m,a@émmap@emsnappnaeaowr :

et o5 b B 8 s it g g 5] KR BASLLE L5 B
the same inner and outer diameter as those of the retain-
er ring 4 and the backup ring 5 and a thickness of about

10 650 ym was formed of an epoxy resin filled with glass
fiber. A pressure-sensitive two-sided adhesive tape was

applied to a surface of the insert ring 6.

Step 7:

15 ' On the top surface 2a of the projecting portion
2 of the plate 9, the backup ring 5, the insert ring 6
and the retainer ring 4 were stacked in this order after
peeling off releasable paper on the two-sided édhesive
tapes. The three rings were adhered to each other and to-

20 the projecting portion 2 of the plate 9. Thus, the
retaining device 8 was completed.

B. Evaluation

(Evaluation 1)

25 The resultant retaining device 8 was mounted on
a polishing machine having a vacuum absorption mechanism
(for example, LPG-2000 produced by Lapmaster Corp.), and
an eight-inch bare wafer was located on the surface la of
the central portion 1. The wafer was polished under the

30 conditions shown below in the state of being attracted to
the central portion 1 by the vacuum absorption mechanism.

The polished wafer showed satisfactory



| hsert rings 6 having various thicknesses can be provided in order to deal
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wor kpi ece is 30
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Wafer used:

First polishing

Polishing cloth:

Polishing slurry:

Pressure:
Amount of slurry:

Time:

Second polishing

Polishing cloth:

Polishing slurry:

Pressure:

Amount of slurry:

Time:

Third polishing

Polishing cloth:

Polishing slurry:

afer which needs to

8-inch wafer formed of
single crystalline silicon P(100)

SUBASOO

(SUBA: registered trademark)
produced by Rodel Nitta Company
NALCO02350

produced by Nalco Chemical Company
20-fold dilution

300 g/cm?

1000 ml/min.

15 minutes

MHS35A

produced by Rodel Nitta Company
LS10

produced by Rodel Inc.

13-fold dilution

150 g/cm?

500 ml/min.

5 minutes

UR100
prOduced=by Rodel Inc.
LS11



(Exanpl e) Hereinafter, the retaining device 8 will be described in a
practical exanple. 20 - A Production Step 1. A plate having a thickness of
about 20 mm and a di aneter of about 50 mm formed of alum na beads each 25
having a di aneter of about 0.1 nm Beads Chuck (regis- tered trade 5&,2
produced by Kyocera Corp. was prepared. maski ng tape having an aﬁ%swe
on one side thereof was applied to a cefitral portion of a surface of the

pl ate. The masking tape was forned of a polyester filmwhich was 30
patterned in correspondence with a silicon wafer having a dianeter of 200
mm Step 2: - 15 - An epoxy resi Progwcgthibyy Rededr ilmg-agent mi xed
therein in a prescribed amount was RrReRy18d qilRA-i@RPXY resin has a
viscosity of 3000 cps/25[err]C (neasured by._a B- type rotary viscosity _
meter). The epoBreasieias caused 300 9/8W| ow fromthe top surface of the

plate and left QL AEROWE TN S 5pRI1gMildle resin to penetrate into the

5 Time: 5 minutes

(Evaluation 2)
The resultant retaining device 8 was mounted on
the polishing machine LPG-2000, and an eight-inch
10 semiconductor wafer including a circuit and covered with
an oxide film was located on the surface la. The wafer
was polished under the conditions shown below in the
state of being attracted to the central portion 1 by the

vacuum absorption mechanism.

15
The polished wafer showed satisfactory
characteristics; namely, the fluctuétion ratio in the
thickness of the oxide film (non-uniformity) with respect
to the thickness of the oxide film (50 nm) was 2%, and
20 the planarity of the circuit with respect to the sub-

strate was 5 nm.

Wafer used: 8-inch silicon wafer
with an oxide film
25 Polishing cloth: IC1000
produced by Rodel Inc.
Polishing slurry:  ILD1300 -
produced by Rodel Inc.

Pressure: 500 g/cm?
30 Amount of slurry: 500 ml/min.

Time: 3 minutes

(Evaluation 3)



pl ate. Then,
squeeze roll

10

was taken off fromthe flat board,
Step 5: Burrs of the epoxy resin on the top surface of the plate were

removed. A part of the plate was cut

excessi ve epoxy resin was renoved fromthe surface by a

Step 3. The resultant plate was placed upside
down on a flat board having a rel easability and kept

t enper at-ure of 120[err]C for 60 minutes, thereby curing the epoxy r
Step, 4: After the epoxy resin in the plate was conpletely cured, t
e maski ng tape was renoved.
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t hi ckness gf about 5 mm was

fornmed of an acetal resin. .
together and polishing one of the wafer to have a thick-

ness of about several micrometers. The wafer was pol-
ished under the conditions shown below in the state of

being attracted to the central portion 1 by the vacuum

absorption mechanism.

The
characteristics;

polished
namely,

wafer showed

the fluctuation ratio in

thickness of the thicker wafer with respect to

thickness (1 pm) of the thinner wafer was 5%.

Wafer used:
First polishing

Polishing cloth:

Polishing slurry:

Pressure:
Amount of

Time:

slurry:

Second polishing
cloth:

Polishing

Polishing slurry:

Pressure:

8-inch SOI wafer

MHS35A

produced by Rodel Nitta Company
RODEL2398

produced by Rodel Inc.

20-fold dilution

250 g/cm?

500 ml/min.

15 minutes

UR100

produced by Rodel Inc.
LS11l _
produced by Rodel Inc.
13-fold dilution

100 g/cm?

satisfactory

the
the



-"16 - A pressure-sensitive two-sided adhesive tape was applied to a
surface of the retainer ring opposite to the surface 4a. A backup ring 5
- having the same inner and outer dianmeter as those of the retainer ring 4
and a thtckness 5 of about 10 mm was forned of a silicon rubber 2B00%e-
A pressure-sensitive two-sided adhesive,tape was applied to a surface g’%
the backup ring 5. An insert ring 6 having the same inner and outer
di aneter as those of the retain- er ring 4 and the backup ring 5 and a
t hi ckness of about 10 650 [err]mwas forned of an epoxy resin filled
with gl ass fi berAmoumnt a6 3lurensi t 300 to/Mminied adhesi ve tape was applied
to a surface of ffjgsinsert ring 6. &P utde On the top surface
2a of the projecting portion 2 of the plate 9, the backup ring 5, the
insert ring 6 and the retainer ring 4 were stacked in this order after
peeling of f rel egsabbrPEPFE SRahpEetIp-Si ded adhesive tapes. The three

rings were adhered to each other and to 20, the projecting portion 2 of
the plate ®  Thus, thd$iRG fhRg FRRVRERONRL ©5kpI ‘é‘&l‘?l& E\?éﬁl'{?g%'i oft

E, Eval uation 1) 2Pafer was poliRedess! tRat foellawihgomdavieee 8 was nount ed
An eight-inch bare wafer was bonded on a ceramic
board of the polishing machine LPG-2000 using wax. The
10 wafer was polished under the same conditions as used in
evaluation 1. The flatness of the resultant wafer,
represented by TTV of 0.8 pym and STIR of 0.6 um, was
about the same as that of wafers marketed today.

15 (Comparative example 2)
Using the conventional no-wax mounting method, a
wafer was polished in the following manner.

A template produced by Rodel Nitta Company was

20 mounted on a ceramic board of the polishing machine LPG-

2000, and an eight-inch bare wafer is mounted to the

template wetted by pure water. The wafer was polished

under the same conditions as used in evaluation 1. The

flatness of the resultant wafer, represented by TTV of

25 1.1 pm and STIR of 0.9 pm, was about the same as that of
wafers marketed today. '

As is .appreciated from the above-described

results, a wafer polished by a retaining device according

30 to the present invention has a more uniform flatness with
less local variations than the wafers pélished by any of

the conventional methods both in terms of TTV and STIR.



a pel ishing nmachi ne having a vacuum absorption nmechanism (for exanple,
LPG-2000 produced by Lapnaster Corp.), and an eight-inch bare wafer was

| ocated on the surface la of the central portion 1. The wafer was polished
under the 30 conditions shown below in the state of being attraﬁ&ﬁﬂx%o
the central portion 1 by the vacuum abspyption mechanism The pol

waf er showed sati sfactory RO002 -7 17 - characteristics such as TTV
(total thickness variation) of 0.3 pmand a STIR (site total indicator
reading) of a 15 mmx 15 mmsquare site of 0.2 pm TTV is the differ- ence
bet ween the maxi num t hi YRE&SuSaedhere madiifhaatsons ik ke sappagepr itoof
the wafer whi Chaﬂﬁedéaﬁobge Féadi1yih8BAeURH: those skftidiwhinalene f arfed
of single crystalline silicon P(1 First "polishing 10 Pol i shing_cl ot h:
SUBABO0 ( SUBA: Wddghoudy cdepapbdngr ki%rcm oaneeosqu%ead NEPLEiEofanyhis
Pol i shing sl urrynverMbaP35Ackorddagdyly NNl e Gheel eaken@eBanthd® the

20-fold dllutlon
scope of the claims appended hereto be limited to the

description as set forth herein, but rather that the

claims be broadly construed.



Pressure: 300 g/cnferr] Amount of slurry: 1000Ji!ﬂuy Hﬂ ’”m
15 m nutes. 20 Second polishing Polishing cloth: IVHS3

Rodel Nitta Conpany Polishing slurry:’ LS10 produced by Rodel Inc.

13-fold-dilution Pressure: 150 g/cnferr] Amount of slurr 02'-300
m/mn. Time: 5 m nutes Third polishing Pollshxﬁg)

cl ot h: UR100 produced by Rodel Inc. ITshing slurry: LS11 - 18 -
produced by Rodel Inc. 13-fold dilution Pressure: 100 g/cnferr]
Amount of slurry: 500 M/mn. 5 Ti me: 5 m nutes

(Eval uation 2) what is claimed is:

1. A device for retaining a workpiece to allow the
workpiece to slide against a polishing pad located on a

5 polishing board opposed to the device, the device com-
prising:

a plate including a permeable portion through
which air is absorbed toward a first surface thereof for
attaching and attracting the workpiece to a second

10 surface thereof opposite to the first surface, and a seal
portion having a lower permeability and provided around
an outer periphery of the permeable portion;

a retainer ring provided on an outer peripheral
portion of the plate for preventing an outer edge of the

15 workpiece from being overhung by polishing; and

a backup ring located between the plate and the
retainer ring for putting the retainer ring into pressure
contact with the polishing pad.

20 ° 2. A device according to claim 1, wherein the seal
portion is provided for preventing a polishing 1liquid
from penetrating into the outer peripheral portion and a
part of the first surface which is not to be in contact
with the workpiece.

25
3. A device according to claim 1, wherein the retainer
ring is formed of a friction-resistant synthetic resin
and a surface of the retainer ring is treated so as to be
smooth.

30

4. A device according to claim 1, wherein the seal
portion has a projecting porfion, and the retaining ring
and the backup ring are located on the projecting por-



LPG 2000, and an eight-inch 10 sem conduct or wafer inclu

and covered with an oxide filmwas |ocated on the surface la. The wafer was
pol i shed under the conditions shown below in the state of being attﬁgﬁbgd
to the central portion 1 by the vacuug1§§sprption mechani sm 15 The

pol i shed waf er showed sati sfactory characteristics; nanely, the
fluctuation ratio in the thickness of the oxide film (non-uniformty) wth
respect to the thickness of the oxide film (50 nm was 2% and 20 t he
planarity of th&i®Prcuit with respect to the sub- strate was 5 nm Wafer
used: 8-inch silicon wafer with an oxide film25 Pol i shi ng

cl ot h: | C1000 produced by Rodel Inc. Polishing slurry: | LD1300 .
produced by Rod8- Pn@evieesageerding to claipol g/Mhfeain e backyp fiing
slurry: 500 migMifRrmEd"®Ff a material whichi iyt @sfokMablat ian a3)thick-

5 ness direction thereof at a ratio of about-: 0.1% to about
20% by a pressure of about 50 to about 1,000 g/cm?.

The=resultant retaining device 8 was nounted on the poll I shi ng H“HI“HI"III,“II,I"I"I
' ding*a <l rncumt s  *

6. A device according to claim 1, wherein further com-
prising a rigid insert ring between the retainer ring and

10 the backup ring for positioning a surface of the retainer
ring to be in contact with the polishing pad at substan-
tially an identical level with a surface of the workpiece
to be in contact with the polishing pad.

15 7. A device according to claim 1, wherein the plate is
formed of a ceramic porous material obtained by bonding

ceramic grains together with an inorganic binder.

8. A device according to claim 7, wherein the ceramic
20 grains each have a diameter of about 0.1 mm and the

inorganic binder contains silica.

9. A method for producing a device for retaining a
workpiece to allow the workpiece to slide against a
25 polishing pad located on a polishing board opposed to the
device, the method comprising the steps of:
injecting a resin into an outer peripheral
portion of a permeable plate to form a seal portion
having a lower permeability than the rest of the plate:;
30 cutting off a part of the seal portion to form a
.projecting portion; and
attaching an elastiéally deformable backup ring
and a retainer ring on the projecting portion.



. 1
-*19 ¢ The resultant retaining device 8 was 0 oI I shi ng
machi ne LPG 2000, and an eight-inch SO wgfe WY ed on { he surface |a.
The SO waf er was obtained by bonding two n #5852 si=Fi con wafers 5
t oget her- and pol i shing one of the wafer td . N ck- ness of aq§#5
several mcroneters. The wafer was pol - Ls ed under the conditions éﬁ%
below in the state of being.attracted’t% the central portion 1 by the
vacuum absor pti on negdRXPIECE RETATMING DEVOCE 2NDAMETHORIEOR PRODUOTNG THE SAME
satisfactory characteristics; nanely, the fluctuation ratio in the
t hi ckness of the thicker wafer ARRSTRACEs PFc THEC DISELOSURENess (1 [err]nm) of
the thinner wafer was 5% 15 Wafer used: 8-inch SO wafer First
pol i shi ng Poli shing cloth: MHS35A produced by Rodel Nitta Conpany 20
Pol i shing slurry: RODBL zedRipdogudayvise Rerfainsca workpiecsi ot eddow
Pressure: the wérRpIELEHRl €567 $1 {§RUAGa Phst! 4'Eo1ish B gdd Todated on

5 a polishing board opposed to the retaining device. The

retaining device includes a plate including a permeable
portion and a seal portion having a lower permeability
and provided around an outer periphery of the permeable
portion. By absorbing air toward a first surface of the
10 permeable portion, the workpiece is attached and attract-
ed to a second surface of the permeable portion opposite
to the first surface. The retaining device further
includes a retainer ring provided on an outer peripheral
portion of the plate for preventing an outer edge of the
15 workpiece from being overhung by polishing; and a backup
ring located between the plate and the retainer ring for
putting the retainer ring into pressure contact with the
polishing pad. Since the workpiece can be attached and
éttracted to or released fro:ﬁ the plate by a simple
20 operation, the time required for retaining the plate is
shortened. Further, the damage t6 other machines and
equipment used for workpiece retaining which is caused by
the polishing liquid is alleviated, and thus the mainte-
nance of such machines and equipment becomes easier.
25 Moreover, the flatness of the polished workpiece is
improved.
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25 = < Tine: +5-m nutes Second polishing Polishing cloth:
URL0O0 produced by Rodel | n i30 Pol i shing: slurry: LS11 produced by

Rodel Inc. Ths edPressure. 100 g/cnferr] - 20 -
Amount of sl LH “ | mn. Tinme: 5 m nutes (Conparative
exanple 1) 5 ng th ﬁ lrmuntl ng net hod, a wafer
was polished in the foll owi ng mann&rlS %E%T‘Q ?‘l\gﬁfcﬁhgbare waf er was bonded
on a ceranic board of the polishi &) usi ng %T%dg

waf er was polished under the sa lons as used in eval The
flatness of the resultant wafer, represented by TTV of 0.8 pmand STIR of
0.6 [err]m was about the sane as that of wafers nmarketed today. 15

(Conpar ative exanple 2) Using the conventional no-wax nmounting nmethod, a

waf er was pol-ifls,?e& i? t he foll ow ng manner. 8
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A’tgnplate produced by Rodel Ni npany was 20 “nmounted on a ceranmic
board of the polishing machi ne LPG 2000, and an eight-inch bare wafer is
nounted to the tenyihs ket Be REREEr gemater—Tre—uater—y as polished under

re

the sane conditions. “luat of the resultant
waf er, represented'ba 1. I} pm afEPSRCRDof 0.4 pm was about the
sane as that of wafe rketed today. AT s-apprecrated fromthe
above-descri bed results, a wafer polished by a retaining de&ffﬁ)agggifing
30 t-o the present invention has a nore uniformfl atness I oca
variations than the wafers polished by any of the conventional nethods both
internms of TTV and STIR RO002 - 21 - Various other nodifications wll
be apparent to and can be readily made by those skilled in the art wthout
departing fromth e~and spirit of this invention. Accordingly, it is
not i ntended thatﬁi&j scope of tle claims appended hereto be linited
to the description as set forth hereyn, but rather that the clains be
broadl y construed.




- 22.- What is clained is: 1. A device for retaining a workpiece to all ow
t he workpi ece to slide against a polishing pad |ocated on a 5 pol i shi ng
_board opposed to the device, the device com prising: a plate including a
“perneabl e portion through which air is absorbed toward T T

thereof for attaching and attracting the workpiece to Jﬁﬁgéﬂaﬂﬂﬁﬂ' §ﬁfET
surface thereof opposite to the first surface, and a s portion havijng a
| ower perneability and provided around an outer periphnry of 2tFFR nEyMe
portion; a retainer ring provided on an quter peripherfl}portion of th
pl d&te for preventing an outer edge of the 15 wor kpi gc
over hung by polishing; and a backup ring |ocated between the plate and the
retainer ring for putting the retainer ring into pressure contact with the
pol i shing pad. 20 2. A device according to claim1, wherein the seal
portion is provided for preventing a polishing liquid from penelRé @Ozto

the outer peripheral portion and a part of the first surface mhlch i's not
to be in contact with the workpi ece. 25
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3. A-device according to claim1, wherein the retainer ring is fornmed of a
friction-resistant synthetic resin and a surface of the retainer ring is

treated so as to be snooth. 30 4. A device accq - wherein
“the seal portion has a projecting portion, and |REPLACEMENTSHEETY and the
backup ring are |ocated on the projecting por- —23—=trom— 5| A device
according to claim1, wherein the backup ring ijs forgfgggf gé rial which
is deformable in a thick- 5 ness direction thqrea %4t iofof about
0.1%to about 20% by a pressure of abaout 50 to fal rrl]. 6. A
device according to claim1, wherein further cg insert
ring between the retainer ring and 10 t he bé t@ £ng a

surface of the retainer ring to be in contact with the polishing pad at
substan- tially an identical level with a surface of the workpiece to be in
contact with the polishing pad. 15 7. A device according to claiml1,
wherein the plate is forned of a ceram c porous nmaterial obtained by

bondi ng ceram ¢ gr?Hth?gfther W th ﬁg i nor gani ¢ bi nder.
- * N
: 1
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+8. A device according to claim7, wherein the ceramc 20 grains each

have w er of SEARCQ—IREB@RII‘t Happlivatiog 2lai 60962281 cont ai ns sil i ca.

9. A for producing a device forf retaining a workpiece to allow the
wor kpi o slide against a 25 polii shing pad | ocated on a polishing

boar | TEXPORTHE ABETRRCTEe, the nethod conprising the steps of: Tnjecting

a regsipninto-an-outer peripheral portion of a perneable plate to forma

seal| portion having a | ower perneability than the rest of the plate; 30
cuttling off a part of the seal portion to forma projecting portion; and
att dchi ng arWeRISPIECE RETASNINGIE CICE: METHOBEOR PRORUGING THE SXMiEhe
projlecting portion. _

A retaining device (8) retains a workpiece (7) to allow the workpiece to slide against a
polishing pad (11) located on a polishing board (10) opposed to the retaining device. The
retaining device includes a plate (9) including a permeable portion (1) and a seal portion (1b)
having a lower permeability and provided around an outer periphery of the permeable portion.
By absorbing air toward a first surface of the permeable portion, the workpiece is attached and
attracted to a second surface of the permeable portion opposite to the first surface. The
retaining device further includes a retainer ring (4) provided on an outer peripheral portion of
the plate for preventing an outer edge of the workpiece from belng overhung by polishing; and
a backup ring (5) located between the plate and the retainer ring for putting the retainer ring
into pressure contact with the polishing pad. Since the workpiece can be attached and attracted
to or released from the plate by a simple operation, the time required for retaining the plate is
shortened.

Fig. 2
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