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-1-. ‘ WAFER PCLI SHI NG APPARATUS DMl s
RETAI NER RI NG BACKGROUND OF THE | NVENTI ON F|eI of tﬁb
| nventi on The present invention relates generally to a wafer

pol i shing apparatus, and nore particylLarly to a wafer polishing apparatus
which has a retainer ring and presses a wafer against a rotating turn table
to polish the wafer whose peripheral edge is enclosed by the retainer ring.

Description of Rel at AFE \ i onal Publication
No. 8-229808 di scl osg‘své wa erP(r?o SHi m has a retai ner
ring encl osing the periph r the retainer ring and
the wafer against a turn ?ggrzii ﬁRﬁf@@f The wafer polishing
apparatus is provided with an annul ar tube whi ch is arranged between the
retainer ring and a wafer hol ding head. Japanese Patent Provisional
Publication No. 8- 229808 al so discloses a nethod of adjusting a pressure
force of the retainer ” re within the tube,
and a net hod of - adj ust of a di aphragm

A conventional wafer polishing apparatus, however, cannot uniformy press
over the circunference of the retainer ring, since the supply of the air to

t he tube gﬁﬂﬂﬁﬂﬁﬁﬁﬂﬂibPﬂﬁﬁtion thereof to expand excessively. The irregul ar
pressure TOrce causes e polishing pressure against the wafer to be
irregul ar. ThusTheh@regdnt" ivestitiin Ualdtes "o¥nélly to a wafer polishing
apparatus, and more particularly to a wafer polishing apparatus which has
a retainer ring and presses a wafer against a rotating turn table to polish

the wafer whose peripheral edge is enclosed by the retainer ring.

Description of Related Art

Japanese Patent Provisional Publication No. 8-229808 discloses a
wafer polishing apparatus which has a retainer ring enclosing the
periphery of a wafer and presses the retainer ring and the wafer against a
turn table to polish the wafer. The wafer polishing apparatus is provided
with an annular tube which is arranged between the retainer ring and a
wafer holding head. Japanese Patent Provisional Publication No. 8-
229808 also discloses a method of adjusting a pressure force of the
retainer ring by adjusting the air pressure within the tube, and a method of
adjusting the pressure force with use of a diaphragm.

A conventional wafer polishing apparatus, however, cannot
uniformly press over the circumference of the retainer riﬁg, since the
supply of the air to the tube causes a weak portion thereof to expand
excessively. The irregular pressure force causes the polishing pressure

against the wafer to be irregular. Thus, the wafer cannot uniformly be



- 2- pol i shed. The net hod of adjusting the pressure force of the
retainer ring by neans of the di aphragm has a di sadvant age because the
novabl e range of the retainer ring is too narrow to obtain a necessary
pressure force. SUMVARY OF THE | NVENTI ON The
present invention has been devel oped ‘under the above- descri bed
circunstances, and has as its object the provision of a wafer polishing
appar at us h a retainer ring, i\n which the apparatus uniformy presses
the retai g, which is greatly di spl aced. To achi eve the

above- rrentlone obj ec th sent _invention is directed to a, wafer

pol i shi ng appar &% & Pérpéf‘&g@@ggéhﬁdﬂéﬁmb@afq{@@ﬁ@t@ﬁ“ﬁ&fﬂﬂg\ able to
polish a face of fer I ing a aratus rlse a
rotary hdBHans &y @?@%@g&%b@& S?@Viﬁh‘@ EW?%P%‘EE}@ épgé t ai ned
in the h is. . vertically novabl e the carrier
suppor ti ﬁggtgﬁ% 5(‘&@@33@@%0\8@%@ %53?9%&3{ REESSUF QIR - a retainer
ring contained in the head body in a manner that -is vertically novable, the
retainer ring concentrlcally arranged at the periphery of the carrier, the
retainer ring comng intg cont act with the turn table and hol ding the

peri phery of the wafer JMMARY OF THE INVENFITONs heet pl’ ovided in a

space in the head body above the carrier and the retainer ring; a first
space which presses the carrier and a second space which presses the

retainer ring, The piesent aiiventionnhadpdees Ee%rel_sbgear Hfdern thdeabepsl body;
|

and is characterized in that the elastic sheet
described circumstances, and has as its object the provision of a wafer

polishing apparatus with a retainer ring, in which the apparatus uniformly

presses the retainer ring, which is greatly displaced.

To achieve the above-mentioned object, the present invention is
directed to a wafer polishing apparatus which presses a wafer against a
rotating turn table to polish a face of the wafer, the wafer polishing
apparatus comprises: a rotary head body arranged opposite to the turn
table; a carrier contained in the head body in a manner that is vertically
movable, the carrier supporting the wafer to press the wafer against the
turn table; a retainer ring contained in the head body in a manner that is
vertically movable, the retainer ring concentrically arranged at the
periphery of the carrier, the retainer ring coming into contact with the turn.
table and holding the periphery of the wafer during polishing; an elastic
sheet provided in a space in the head body above the carrier and the
retainer ring; a first space which presses the carrier and a second space
which presses the retainer ring, the first and second spaces being formed
in the head body; and is characterized in that the elastic 'sheet is
concentrically divided into at least a central part included in the first space

and a peripheral part included in the second space, and pressure air is



concentrically divided into at |l east a central part included in the first
space and a peripheral part included in the second space, and pressure air
i's -3- supplied to the first and
second spaces to elastically deformthe central part and the peripheral
part of the elastic sheet such that_the central part presses the carrier
against the turn table and the perrﬁheral part presses the retainer ring
agai nst the turn table, According to the present invention, the

waf er polsupplieg tgthe Hfixst and secons spacesnto elasticatlypdefermtthe gemsalure air
to the first space and elastically deforms the central part of the elastic
sheet undeartand éler PQFIEg@IﬂieP&fb of tbe clastic sheet such thatr they centrakparf t he

waf er agai nst the poljshin ad. Then, the wafer polishing apparatus
suppl i es PIGSSEF aﬁs&f@%iagagﬂﬁttﬁ% tumt tabde apddhe pestpherakpagpressescihsr ns t he
peri phery of. t he, el ast.i c press the retainer ring, thereby

uni f or m YOS IS ?%ﬂ%n?% hetﬁ%?}ﬁ?lﬁg agai nst the polishing pad. Thus, the

Phe” ovenont  stABROLling el BiesPRt inver '“ngﬁthg E%u f?ﬁﬁﬁintghﬁamgeﬁ{s’ and
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this eactithBod eldiiep ding MbIERPRL" teedlth i ﬁgtﬁtﬁﬁ?: sbace dnd "
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whi o pr cel8icB Foaord IS | el Gt C6F el G1aBPo LRk BaBE Y, 3B0°02 0,
fer, badal ' : h . hod d

oppos t& TS 160piess Mhe ApRTTEE, erebD pioRing e aker ABAIRE e 2"0°

manner t heélisiingGidd.caThyn e Water pORSHIRE! dffartRAUIIHING (HaSpHRLSYe 1 ©

press the wafer "against the turn ta al ner rIrng co In the

head bodyairnogheweoend spate, end elasiieally MefoMuAL tie gkﬁ@h&?} BFMBE elagit

concentrically arranged at the periphery of the carrfer,” the retalner ring

com ng i ngheetdotpress thiet tetainer rimgy thereby wiforhlydpregsinpethearetaihes ving t he
against the polishing pad. Thus, the present invention uniformly polishes

the whole surface of the wafer, and the movement strokes of the retainer

ring are longer in the present invention than in the polishing apparatus
which uses the diaphragm. For this reason, the retainer ring can be
pressed satisfactorily.

Moreover, the present invention is directed to a wafer polishing
apparatus which presses a wafer against a rotating turn table to polish a
face of the wafer, the wafer polishing apparatus comprises: a rotary head
body arranged opposite to the turn table; a carrier contained in the head:
body in a manner that is vertically movable, the carrier supporting the
wafer to press the wafer against the turn table; a retainer ring contained in
the head body in a manner that is vertically movable, the retainer ring
concentrically arranged at the periphery of the carrier, the retainer ring
coming into contact with the turn table and holding the periphery of the
wafer during polishing; a sealed first space which presses the carrier and a

sealed second space which presses the retainer ring, the first and second



waf er during polishing; a sealed first space which presses the carrier and
a seal ed second space which presses the retainer ring, the first and second
-4- spaces being forned in the head body; and is characterized in that
pressure air is supplied to the first and second spaces to press the
carrier and the retainer ring againgt the turn table. According to
the present invention, in the wafer polishing apparatus, the pressure air

is supplied to,the first, space to, directly press the carrier and the wafer
against {SRACKS EMS i Hiecheac bodyeand if chamapsyaciin that pacssssond

i1 of m yilp iR SUBRYCRHD tikorestotd aedor] Spaces, i pressrine ReTiaRMid SBEokod of
appar ot uSoHfiREh FREASANS MEABHT IHF- For thi s reason. tho retainor Fing can
ol abtic sheet (AChOg; Y9 s, presell MVsRlgn, i Y Watsre PORSHEE | ¢ i <
or essur o P AtAs Pl blsBSut oft 1 Shantied KoM Brfl @Rk 8 difestBLOESRINS) | g
Shoot . arh e S @SCBattl BRI e, BOLSRAR, vack " °Fhe BeSSIROSE 8§ 07 g

to the praflied fyafil Svonid SpRGsind ECHE diRsSREPARRENGT pfosShd GHbar sheet

which is arranged therein, and an annular sheet whi arranged out si de

the circ i thereby ufi¢fopiiii | ! el astic
sheet i swc?gdrrlgggggigo’f vert¥ cally s¥3§§2§n &l%e%?ﬁ‘%ug%gg&f' &*bnv%étfﬁ%r wor ds,
the two eThetimovenssitsskbkes wih theormtdifer frﬁﬁgtax%n@brigﬁom thieapeésent
According to the present invention, an air jetting nber 1s S’?ovi ded at
the bot t cimvehtiohethaarini the polishing apphratas whichaisds thbaliagiveigas. siRdg of the
wafer to thereby forma pressure fluid | ayer between the carrier

this reason, the retainer ring can be pressed satisfactorily.

According to the present invention, the elastic sheet is made of
rubber, metal, or plastic. In other words, it is possible to use any kind of
sheets which are elastically deformed by the pressure of the pressure air to
press the carrier and the retainer ring.

According to the present invention, the elastic sheet is composed
of one sheet, and the number of parts can be reduced as a result.

According to the present invention, the elastic sheet is composed
of a circular sheet which is arranged therein, and an annular sheet which is
arranged outside the circular sheet.

Accordidg to the present invention, the elastic sheet is composed
of vertically stacked two elastic sheets. In other words, the two elastic
sheets also can form the first and second spaces.

According to the present invention, an air jetting member is
provided at the bottom of the carrier and jets the air towards the reverse
side of the wafer to thereby form a pressure fluid layer between the carrier

and-the wafer and press the wafer against the turn table via the pressure



and the wafer and press the wafer against the turn table via the pressure
fluid layer. Thus, the wafer is uniformy pressed against the turn table,
and it is therefore possible to polish the whole surface of the wafer
uniformy. The nature of this invention, as well as other

obj ects and advantages thereof, wll _fe explained in the followng with
reference to the acconpanying drawi ngs, in which |like reference characters
desi gnat ¢, t, same simlar pagts throughout the fjgures and erein:

Fig. 1s §ET.onthps, the Waft is pnifermdy grepad againgt dbedue 2l th a
retainer ri,ng accordi to t fjrst epbodi ment . ig. 2is a

| ongi t udi@Rgy gltsé%t SF%fB%IQ/iRQﬁsiﬁFuéq rP&hSEgﬂéP Mﬁ@]fe ﬁ&@cﬁgoge‘g’ﬁ S‘faéﬁe waf er
pol i shing apparatus in Fig. 1; Fig. 3 is an enlarged sectional view
iIIustraggﬂﬁﬁpﬂg'essential parts of the wafer polishing apparatus with the
retainer ring according to the second enbodi nent; Fig. 4is a
sectional view illustrating another enbodi nent wherein an elastic sheet is
conposed of two rubber sheets; Fig. 5is a sectional view

il lustrating anot hed ' DO : DI RBEAIRAWINEED i s conposed of two
rubber sheets; Fig. 6 is a plan view illustrating a wafer hol ding
head according to the third enbodi nent; and Fig. 7is a

longi tudinal  sepd opdture/| 8fV this Uiriveditiony h§ewwf e4s "othdf Nebjects and

advantages thereof, will be explained in the following with reference to

R
1y

the accompanying drawings, in which like reference characters designate
the same or similar parts throughout the figures and wherein:

Fig. 1 shows the entire structure of a wafer polishing apparatus
with a retainer ring according to the first embodiment;

Fig. 2 is a longitudinal sectional view illustrating a wafer holding
head of the wafer polishing apparatus in Fig. 1;

Fig. 3 is an enlarged sectional view illustrating the essential parts
of the wafer polishing apparatus with the retainer ring according to the
second embodiment; -

Fig. 4 is a sectional view illustrating another embodiment wherein
an elastic sheet is composed of two rubber sheets;

Fig. 5 is a sectional view illustrating another embodiment wherein
an elastic sheet is composed of two rubber sheets;

Fig. 6 is a plan view illustrating a wafer holding head according to
the third embodiment; and

Fig. 7 is a longitudinal sectional view illustrating the wafer holding
head in Fig. 6.



head in Fig. 6. - 6- DETAI LED

DESCRI PTI ON OF THE PREFERRED This invention will be explained in
further detail by way of exanple with reference to the acconpanyi ng

dr awi ngs. "Fig. 1 shows the entire construction of a wafer polishing
apparatus to which a wafer polishing6apparatus with a retainer ring
according to the present invention is applied. As shown in Fig. 1,

t he waf er I.shi Q.is. provided with a turn table 12 and a
waf er hol di SRR MIBOLEMZENG| i shing

pad 16 is attached on'the t6 f eturn t abl e12. A spi I e 1 connects

to the bott +.h t t pat ,.shafit . (. f

motor 20, Orvi St vaiies) WA0F b ptaiida” i ety WBYGbEcct on

i ndi cat ' : ' ' toth l'i shi pad 16
on tho.  SPATIEAV AT REflce 15 e oAy SR oy T R g 2

. | tudi . : . ;

Ihil SI ngnﬁleag I12Iai b?rprl sesfsﬁae ﬁ%tgg %?)n(jy géwasgzg:‘?iifeé?r@imy%éégg#lﬁ%\sﬁZgr a
retainer tqwhicia w@&ﬂiblfs'mg 'a?ﬁﬁfotmsﬁgﬁn A FetAlRer égigtegé otdingd 6 tﬁﬁad body

. : C

22 i s disk-shaped, and™a noto connect a rotary shaft 32
rot ates tﬁ}esé‘maﬁlwegﬁbnaga? liede direction indicated wwth an arrow B. Air
supply passages 34, 36, 37 are forned in the head body 22, and the air

supply passagesA84ho%m iB Figoiyrthe eedfer wolishitig appanitys d@sikaprsviddd 40, 41
that are formed in the rotary shaft 32. The air supply passage 38, 40, 41

connect twith puum tablehiDagd a svafenthoidingPhcad 28, 4Phe tuespable V21ig.

The carrier 24 is disk-shaped and is arranged under the head body 22

coaxi al | ydigktshaped, and@ palishing pad Ihis attacizsi o8 the top @fahe tthm table
12. A spindle 18 connects to the bottom of the turn table 12 and an
output shaft (not shown) of a motor 20. Driving the motor 20 rotates the
turn table 12 in the direction indicated with an arrow A, and slurry is
supplied onto the polishing pad 16 on the rotating turn table 12 through a
nozzle (not shown).

Fig. 2 is a longitudinal sectional view of the wafer holding head 14.
The wafer holding head 14 comprises a head body 22, a carrier 24, a guide
ring 26, a retainer ring 28, and an elastic sheet or a rubber sheet 30. The
head body 22 is disk-shaped, and a motor (not shown) connected to a
rotary shaft 32 rotates the head body 22 in the direction indicated with an
arrow B.  Air supply passages 34, 36, 37 are formed in the head body 22, |
and the air supply passages 34, 36, 37 communicate with air supply
passages 38, 40, 41 that are formed in the rotary shaft 32. The air supply
passage 38, 40, 41 connect to a pump 44 through regulators 42A, 42B,
42C, respectively.
The carrier 24 is disk-shaped and is arranged under the head body

22 coaxially with the head body 22. A concave 25 is formed at the

bottom of the carrier 24, and the concave 25 contains an air-permeable



bottom of the carrier 24, and the concave 25 contains an air-perneable

-7- porous board 52. An air chanber 27 is formed over the porous board 52,
and the air chanber 27 conmunicates with an air supply passage 53 that
communi cates with the air supply passage 37. Conpressed air is supplied
fromthe punp 44 to the air chanber 27-via the air supply passages 41, 37,
53. Then, the air passes through the porous board 52 and it jets downward

1 om L GAe2, PBRE R s el A S BRENEY L
1o e AR 2T ORAE IR AT e o L1
i P <spemudtents| Vo o ol iSR! 57T ESRBGRRER, B
cort e i ot g 4 (ot o chi 21 foe kgl oL

be transmtted to the entire surface o r 54 is

pressed asssages mgraoagls.shi Trheﬁ,amelaiﬂ/gassfeaeth%@@tf tetgstgéfoulsay@émﬁﬁz the

force of the Carrie 4 can unitornmy be transm the entire surface

of the vedrad ib4ets downwdrde frafiethehbbetony dfett bbreastBadrd 5he priggsure of

the carrier 24 to nove the carrier 24 vertically, and thereby controls the

pol i shi ngresults dnrteansmiskionvef the pres§iecof thecearrizat2dteasesfdrty v ar 54
agai nst the polishing pad 16). For this reason, the control of the

pol i shi ngpressersupis layeedS, aand the wafer Sdnis uhifotmiy epreséeds againstribesur e of
the wafer 54 by dirgctly C ntrojling the pressure of the pressure air |ayer
55. I n otpelishisgdpad: A6. waﬁénustmgjit @ aaprassure byl thet aegulatonl 42Ge

polishing pressure of the wafer, 54 by controlling the vertical position of
t he car ri¢ontpals é’ﬁefgﬁﬁ P?\Fm @F?fFTagQ Whioh press¢sotheupolishing pad 16, owlf out
et ke RS i 30 HEE: Bk b g o 15

and there is some dust between the carrier 24 and the wafer 54, the force

of the carrier 24 cannot uniformly be transmitted to the entire surface of

the wafer 54. When the wafer 54 is pressed against the polishing pad 16

via the pressure air layer 55, the force of the carrier 24 can uniformly be
transmitted to the entire surface of the wafer 54.

The wafer holding head 14 controls the pressure of the carrier 24
to move the carrier 24 vertically, and thereby controls the polishing
pressure of the wafer 54 (the force that presses the wafer 54 against the
polishing pad 16). For this reason, the control of the polishing pressure
is easier than the control of the polishing pressure of the wafer 54 by
directly controlling the pressure of the pressure air layer 55. In other
words, the wafer holding head 14 is able to control the polishing pressure
of the wafer 54 by controlling the vertical position of the carrier 24. The
air, which jets from the porous board 52, flows out through a vent (not

shown), which is formed in the retainer ring 28.

The porous board 52 has a number of vent holes therein, and it is



-8- conposed of sintered ceram cs for exanple. The rubber sheet 30
I s di sk-shaped, and has a uniformthickness. The rubber sheet 30 is fixed
to the head body 22 by a stopper 48 via an O ring 46, and is divided into
a central part 30A and a peripheral part 30B at the stopper 48. - As
described | ater, the central part “80A of the rubber sheet 30 presses the
carrier 24, and the peripheral part 30B presses the retainer ring 28. In

t hi s enbodi ment t?e. rubber sheet..30 is eppl oyed as the elastic sheet, but
the prescrROPRIeS O SINtRERA SF1agnigs fOreXamplfis of sheet which is made of a

cuch Lf?' it pr oLuf Bbef sh&' 305 8 shapeq.laad 1S B, chickngs -2§Z§§§ )
o0’ 0 RN

S0 V' o)y e TERLRBS 1 e L G, 22855, B BB B9
Con. 4 ATl i SO e R
central Bgl‘rét S%S’Re ggﬁ'né?ﬂtﬁ?%ﬁ?& t?ﬁetﬁéggglﬁgépgﬁ I"ﬂ?er g@;ﬂ{ % e%v\egf er 54
by Phe.r eoRaB0prsises ) came12and the Paigies PR O0N prpSe thep 2o ©

waf er 5. retainer ridghe8guildabis emboliinent hie/ibber shasr30 5s eapipgelivasa! 1 anged
under the head body 22. The guide ring 26 is fixed to the head”body 22 via

t he rubbethes¢iastic 38heetTbus the présent invédtion haays alsosisenany kifds opshéétonal
force fromthe head body 22 to the guide ring 26 via the rubber sheet 30.
Ref er encewhich:isimads 0f58 materialtsuch as plastiothateis elagtically defofmed: ai ner
ring 28 is arranged between the guide ring 26 and the carrier 24. The outer
di anet er wademBuidpegssure suchyavairipressuret antial |y equal to the inner
di aneter of the_qguide ri n% 26, and the retainer ring 28 is

On the other hand, a space (the first space) 50 is formed under the

head body 22, and the space 50 is made airtight by the rubber sheet 30 and

the O-ring 46. ~ The air supply passage 36 communicates with the space
50. When the compressed air is supplied into the space 50 through the
air supply passage 36, the central part 30A of the rubber sheet 30 is
elastically deformed under the air pressure to press the central part 30A
against the top of the carrier 24. Thereby, the wafer 54 is pressed against
the polishing pad 16. The adjustment of the air pressure by the regulator
42B results in the control of the pressure force of the wafer 54.

The guide ring 26 is cylindrical and is coaxially arranged under the -
head body 22. The guide ring 26 is fixed to the head body 22 via the
rubber sheet 30. This results in the transmission of the rotational force
from the head body 22 to the guide ring 26 via the rubber sheet 30.
Reference numerals 56, 58 indicate O-rings for sealing.

A retainer ring 28 is arranged between the guide ring 26 and the
carrier 24. The outer diameter of the retainer ring 28 is substantially

equal to the inner diameter of the guide ring 26, and the retainer ring 28 is
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-9- slidably supported on an inner peripheral surface 26A of the guide
ring 26. The retainer ring 28 has a plurality of straight grooves 60
which are fornmed at predeterni ned positions on the outer peripheral surface
thereof . The strai ght grooves 60 are fornmed in a direction in which the
retainer ring 28 noves, and the strapght grooves 60 are engaged w th pins
62 which are fixed to the guide ring 26. The retainer ring 28 is prevented

fromfalling,qff fromthe guide ring.26, and the retainer ring 28 noves in
such a di 1% URROHEd .43 LAnes Rsthlienalginsace 264 of the guids mAG 261 her
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pressure by the regulator 42A perm t Ssu orce of the

retainer frof faﬁmghoff fromititée fdepﬁhgrzs'yi drld ﬁg ﬂaitélﬁiér‘ﬁn% b xgﬁ%gti' on of

t he waf er hol di ng head 14 of The wafér polishing apparattus 10 which is

const r uctsuch a difectishmsetorpress tregolishiiderpad 16.  First, the punp 44 is

driven to supply the conpressed air to The air chanber 27 through the air

suppl y passagesOfilthestheb Rand, an asaular S‘;ia@é(a's%lt@ﬁd%?abg) 66risgarieidneen the
ui

porous board 52 and the wafer 54, and the pressure f | ayer 55 transmts

the pressat the dower gleriphery afcthe headtiddy 22y and theespave 66 isutightly of the
vater 54 closed by the periphery 30B of the rubber sheet 30 and the O-rings 46 and
56. The air supply passage 34 communicates with the space 66. When
the compressed air is supplied into the space 66 from the air supply
passage 34, the peripheral part 30B of the rubber sheet 30 is elastically
deformed under the air pressure to press the circular top of the retainer
ring 28. Thereby, the retainer ring 28 is pressed, and the circular bottom
of the retainer ring 28 is pressed against the polishing pad 16. The

adjustment of the air pressure by the regulator 42A permits control of the
pressure force of the retainer ring 28.

A description will be given of the operation of the wafer holding
head 14 of the wafer polishing apparatus 10 which is constructed in the
above-mentioned manner.

First, the pump 44 is driven to supply the compressed air to the air
chamber 27 through the air supply passages 41, 37, 53. A pressure fluid
layer S5 is formed between the porous board 52 and the wafer 54, and the
pressure fluid layer 55 transmits the pressure force of the career 24
uniformly to the entire surface of the wafer 54.



-10- - Then, the conpressed air is supplied fromthe punp 44 into the
space 50 through the air supply passages 40, 36, and the central part 30A
of the rubber sheet 30 is elastically deforned by the inner air pressure to
thereby press the carrier 24. The wafer 54 is pressed agai nst the
polishing pad 16 via the pressure air Jjgyer 55. The regul ator 42B adjusts
the air pressure to control the inner air pressure to desired pressure, SO
that the force the wafer 54 which presses the polishing pad 16 can be
const ant . sncthe campyessedeaireis supplied fromi thedpemprddnintpule 44 to

t he space 66 tprough the aiy supply passages 38, 34, and the perijpheral

part 30B %ﬁaqengé r(ﬁ%l!’égth g’l@e%’tr WPPly passagascHl, 36,cand thegentral part; air
pressure t ress, t he retajner, ring 28, which is pressed against the

pol i shi ngogé*ge Tubber shaet 05 clastis prdefprned fnhtie inner.#is RIessUrBdoupper

ponge) . THRESHY cpue. e, by "2 Ehe TRafGI s 1F presand 1 BEwOt AR o oo
it ar eaPGRSTAEPA AR ¢FE He Sl alP e 371 he rouBRo! 2B RHEE o) ng
emhodi nen(n® S AEESE 10 cBiteol e dphelak edne bo Wipined mrpssrl, &6ufat 1 g
a7 bag o S0fce, O fier BaTer SRR, bEASHY (€ ARERORE BRI (Bl e,

ring 28 Seoﬁﬂﬁhtthe retainer ring 28 can freely nove in a pressing
direction, the retainer ring can be pressed under "uni form pressure.

The polishing aPhgnathe aﬁmpfdse@rmp(i'srmﬁi licd &V fhe pamF4 he ol e

surface of the wafer 54 nore uniformy t zgn t he COI’IVGI’]PI onal polishing
appar at usspdges 66utheough eheiair sapply pastupes'38,e34,cand tthe paripstiszal patt okes of
the retainer ring 28 are longer In the polishing

30B of the rubber sheet 30 is elastically deformed by the inner air pressure

to press the retainer ring 28, which is pressed against the polishing pad 16.
In the case of a soft polishing pad (wherein the upper layer is made of hard
forming polyurethane and the lower layer is made of sponge), the pressure
force P1 against the polishing pad 16 per unit area of the wafer 54 and the
pressure force P2 against the polishing pad 16 per unit area of the retainer
ring 28 are set to P1<P2. Then, the wafer holding head 14 is rotated to
start polishing the wafer 54.

In this embodiment, since the rubber sheet 30 is used to press the
retainer ring 28, the retainer ring 28 can be elastically deformed more-
uniformly than an air bag and a tube. Moreover, since the guide ring 26
guides the retainer ring 28 so that the retainer ring 28 can freely move in a
pressing direction, the retainer ring can be pressed under uniform pressure.

The polishing apparatus of this embodiment is able to polish the
whole surface of the wafer 54 more uniformly than the conventional
polishing apparatus which uses the air bag or tube. Moreover, the

movement strokes of the retainer ring 28 are longer in the polishing

—— -
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apparatus of this enbodinent than in the polishing apparatus which uses the
di aphragm for the pressing neans. Fig. 3 is an enl arged secti onal
view illustrating the essential parts of the second enbodi nent of the wafer
hol di ng head. Parts simlar to those of the first enbodinent in Fig. 2 wll
be denoted by the sane reference numtals, and they wll not be expl ai ned.
The wafer holding head 15 is provided with a guide ring 70 which sli dab!é
supports the outer riphergl surface ,of the retainer ring 28, and a guide
ring 72 mmraﬁﬁ eégﬁ’f g@@ﬁ@%@ﬁﬂ?ﬂ&an ith ke polishing apparatus yehich uses X
retainer jing 28 Th jde rings 70, 72 guide the retainer ring 28 so that
the retai %&apﬁéaggefggzhgpégsﬂwn the pressed direction. ﬁ )
space (a secon 4 ] . between e guide.rings 70, 72, and the
air supply pasggga‘gjg 8@&#}%@{%@&% VIRW @B&é@ .tbﬁe?'%e@g‘@; H??%Lal s
76, 78, 8Q¢iadi LRAS 0 i | pses i he, spgce . 74, .and the
refer encegggﬁgrsg?bgg%@bgrr%gﬁ ﬁg %?@Lﬁk‘% gﬂfﬁ?gé}e@?esp??és ssb@égr(tlonehf i LSt
space) 50 epft m ;.S pBl | a ugh the
a!or suppl gho\égsgggdel%g,?ﬁ?%e carril g? 1?41;‘@ g’r @gehgd%%%%ﬁdﬁgy&}%hggé?%r
ressure fR&eSn f ' %;? hing pad 16 via the
Bressure géiireﬁl'rayerﬁlggrm’ £d e st%gx?érﬁerﬁzﬁe ?'i s secured to the top of
the retainer ri a9 g ; WAIH ' ithg 28
fromfalling of?ﬂ?r o?nfq[-fglgg‘iggg@étii Eg?ggb(}%éﬁ%heA st%&tggge Zosglrﬂr?et{c] at the
bot t om of slidablyesuppuets thengut2B pesiphetdlesusfARiRnsf tHeSrataidiee ¢irfy 28Vvand-a Si nce

t he stopper 865?2? n contact vmpthlpg bottom 72A of the_ guide ri’ng 72, the
upper posguidenring 7Revhichasldablyisuppdits the hmeraperibheral surfade st tieng to
the wafer holding head 15 which is constructed in the above-nentioned
manner, trefaingsping @8. t FEhe guide-rngs 76, 72t guidsethe yetaineriring 28 so that

the retainer ring 28 can freely move in the pressed direction.

A space (a second space) 74 is formed between the guide rings 70,
72, and the air supply passage 34 communicates with the space 74.
Reference numerals 76, 78, 80 indicate O-rings which tightly closes the
space 74, and the reference numeral 82 is an O-ring which tightly closes
the space (the first space) 50. When the compressed air is supplied to the
space 50 through the air supply passage 36, the carrier 24 is pressed
downward by the air pressure to press the wafer 54 against the polishing
pad 16 via the pressure air layer 55.

A stopper plate 84 is secured to the top of the retainer ring 28.-
The stopper plate 84 prevents the retainer ring 28 from falling off from the
guide rings 70, 72. A stopper 86 is formed at the bottom of the retainer
ring 28, and the stopper 86 projects inward. Since the stopper 86 is in
contact with a bottom 72A of the guide ring 72, the upper position of the
retainer ring 28 is regulated.

According to the wafer holding head 15 which is constructed in the

above-mentioned manner, the supply of the compressed air to the space 74



-12- through the air supply passage 34 causes the retainer ring 28 to be
pressed downward. Consequently, the retainer ring 28 is pressed agai nst the
polishing pad 16. The adjustnment of the air pressure of the conpressed air
results in control of the pressure force of the retainer ring 28 agai nst

t he polishing pad 16. I n thi-gzenbodi ment, the body of a cylinder is
conposed of the guide rings 70 and 72, which formthe space 74, and the
head bod retainer ring functigns as a rod to thereby construct

y,22. .The . [
an air cyhroRgh @Faﬁ\‘ipgfy PaBsale 2t causeshthe retainer ping:28ttoibe/prassed, t he
circunfeafnce of ,th retaiq&g rL@g 28 .can be pressed under constant
or essur e, dOHAWaEL: n&%@ﬂ?e Yokids 1stainge ning 4%hds pressedsagainsbdbeonger
t han the aif ,bhag a heqﬁybe. For thi eason, the retainer rin 8 can be
pressed S} tp@ﬁdlé-. ¢ adjusimenicof the aliopisanFeRL the tamgprestedne
rubber s 1.s dixided knt to form,the first.s e 50 at.the
central Ehj?%esilﬁ‘é? @h@%&go{#&hg &&8%8 f§(cq ﬂgh’&aﬁtmﬁ' é}nﬁgta,gam&t thie
pr esent ﬁgﬁﬁﬂﬁﬁ§$aﬁqﬁyld not be restricted to this.: For instance, as

1'g. 47t

shown in € Tubber sheet may al so be conposed of a circular sheet
90, which is argpa LRS¢ elo1: r 92,
which is arranggdﬂggﬁg?ggﬂgﬁgﬁ%ﬁ?%ﬂ?§¢§éﬁ%gt&gaiﬂﬂhﬁ?ﬁﬁgﬂ#%%g,B?ﬁgéouter
peri pher adyidar t ko [ rd I r e sheet
92 are o?ng‘%lgg Igrflgs;t Zghgtl?ﬂ}g?? “éﬁg:hgn anﬁgfa@gtéo%geér&gjﬁgélggat%?%g%ﬁt he

over | appiThe pétainertifg 28oRARtIORE dsSa 26d 36 TBEreby ddiRd %Pgﬂyﬁﬁ&d&her eby,
I ency of the

the first space 50 is sealed by a self- sealing ten over | appi ng

Phe. sheet 551 & prnoned bormen  he heme o S e e,  The
head bodyof2the setaimereringo28hean be pressed under constant pressure, and the
movement strokes of the retainer ring 28 can be longer than the air bag
and the tube. For this reason, the retainer ring 28 can be pressed
satisfactorily.
In the first embodiment in Fig. 2, one rubber sheet 30 is divided
into two to form the first space 50 at the central part and the second space
66 at the peripheral part, but the present invention should not be restricted
to this.
For instance, as shown in Fig. 4, the rubber sheet may also be
composed of a circular sheet 90, which is arranged inside the rubber sheet,
and an annular sheet 92, which is arranged outside the circular sheet 90.
In this case, the outer peripheral part of the sheet 90 and the inner
peripheral part of the sheet 92 are on top of the other, and an annular
stopper 94 goes through the overlapping part. The stopper 94 is attached
to the head body 22. Thereby, the first space 50 is sealed by a self-
sealing tendency of the overlapping part of the sheets 90, 92. On the
other hand, the outer peripheral part of the sheet 92 is pinched between the
head body 22 and the guide ring 26. The head body 22 is bolted to the



-13- guide ring 26 by a plurality of bolts 96 so that the outer peripheral
part of the sheet 92 can be pinched between the head body 22 and the guide
ring 26. The second space 66 is sealed by the self-sealing tendency of the
outer peripheral part of the sheet 92. As shown in Fig. 5, two
rubber sheets 100, 102 may be stacked vertically. In this case, an annul ar
st opper 104 goes through the sheets'ﬁbo, 102, and the stopper 104 is
attached to, the head body 22 in order to formthe first space 50. Thus, the
first spageidsaring 26cby aophapakitycofbplts Heso ithat thereiser pevipheral pargofappi ng
part of the heeta'loo 102., On,.the ot her hand, the_outer perjpheral parts
of the shibersheed§2 qap bgpinghed hstveen fhe ficed badyad2 wad, thepguide HAE gui de
ring 26. e ad body, 22 is holted tq the guide ring 26 with use of a
plural i tygarf € secqisl space Ofcishsealed oy the %SQﬂ@$G¢@¥QQYHQ§Z§epi nch

the outer peripheral parts.of the ets 100, 102. The second space 66 is
seal ed byo‘?treré ) pg%laﬂqri@f?}é‘?\ag‘?ﬁfﬁf the outer peripheral parts of the
sheets 100, 102 L el oddiction le JOOA jS,f dinth heet 100
so as to int rod‘ﬁéég}’t‘ﬁgﬁd’wﬂg\% MTPEEEE Séﬁ%*éei@b,f@ﬂgnﬁgmaﬁﬁ&ea
I ntroducty Qn: e OA\: o e Al I 36. . An_alr
i nt roduct{{%“%gb’é ?@o@lgygﬁséﬁ@m&c} ?ﬁppﬁgﬁgﬂeéf)g‘ﬁg’g&g&ha@? SHF%J[Sr oduce
the air i : . | Ly d ' :ho B
connect s og’t %Qg’afﬁr?&ggggi %}%w@béﬁ f"t]%\d & rth%::i%wg}@ gﬁp aélled\#g\gv
il lustrats b 21 [ rs ' [ di vi ded
into thr e{ad}ﬁ}aggegl%t r@a?ga%b.l oﬁgp?’uglﬁngﬁ&sggﬁ%gl ls\s/{g%gvhg\z;%gﬁgl%rlg l'ine
7-7 of Fi hihel ini ' | Shee@MOl mali f a head
body 222,%2:)‘l glagr %@g?ﬂ?ﬂgﬁé@éﬁﬂgﬂg&gﬁ&ﬁ shi ngoif}g’? éceogétjhgsti ng
ring 228, otherdiaid)etherouter fp&;@iph&rﬂlﬁgﬁns ofthetshédts 1000110Reanpinthed
transforner 234, and a pressing nenber 236. The head body 222 is
di sk- shapeetwesmthe headrbodsh2RtamtBthe guide tring 26. The head body 22 is

bolted to the guide ring 26 with use of a plurality of bolts 106, and the

head body 22 and the guide ring 26 pinch the outer peripheral parts of the

sheets 100, 102. The second space 66 is sealed by the self-sealing

D

tendency of the outer peripheral parts of the sheets 100, 102. An air
introduction hole 100A is formed in the sheet 100 so as to introduce the air
into the first space 50, and the air introduction hole 100A cdnnects to the
air supply passage 36. An air introduction hole 100B is also formed in
the sheet 100 so as to introduce the air into the second space 66, and the
air introduction hole 100B connects to the air supply passage 34.

Fig. 6 is a plan view illustrating a holding head 214 which has a
rubber sheet which is divided into three, and Fig. 7 is a longitudinal
sectional view taken along line 7-7 of Fig. 6. The holding head 214 in
Fig. 7 is comprised mainly of a head body 222, a carrier 224, a guide ring
226, a polishing surface adjusting ring 228, a retainer ring 230, a rubber
sheet 232, a differential transformer 234, and a pressing member 236.

The head body 222 is disk-shaped, and a rotary shaft 238 connects



-14- to the top of the head body 222. The head body 222 is rotated in the
direction of an arrow B by a notor (not shown) which connects to the rotary
shaft 238. Air supply passages 240, 242, 244 are formed in the head body
222. The air supply passage 240 extends to the outside of the holding head
214 as indicated by long and short aldernate lines in Fig. 6, and the air
supply passage 240 connects to an air punp 248 via a regul ator 246A.
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the bottomof the carrier 224. The al assag extend to the

out si de @240 ivia hwkeliulatore246B, dndsthiendlir csiipily Passase 2ar cofifsttsald ar nat e

lines in the drawi ng, and they connect to'the air punp 248 via a regul ator
246D. Acqumipr2AQ via acegulatorA®0, air is jetted fromthe air punp 248 into

an air chanber 256

The carrier 224 is shaped like a column, and it is coaxially
arranged below the head body 222. A concave part 225 is formed at the
bottom of the carrier 224, and the concave part 225 contains a breathable
porous board 256. The porous board 250 communicates with air
passages 252 which are formed in the carrier 224. As indicated by long
and short alternate lines, the air passages 252 extend to the outside of the
holding head 214, and they connect to a suction pump 276. Accordingly,
if the suction pump 276 is driven, the porous board 250 absorbs. and holds

wafer 254. The porous board 250 has a number of vent holes therein,

-

and it is composed of sintered ceramics for example.

A number of air supply passages 278 (only two passagés are
shown in Fig. 6) are formed in the carrier 224, and the exhaust nozzles of
them are formed at the periphery of the bottom of the carrier 224. The
air supply passages 278 extend to the outside of the holding head 214 as
indicated by long and short alternate lines in the drawing, and they
connect to the air pump 248 via a regulator 246D. Accordingly, the

compressed air is jetted from the air pump 248 into an air chamber 256



-15- between the porous board 250 and the wafer 254 through the air supply
passages 278. Thereby, a pressure air layer is fornmed in the air chanber
256, and the pressure force of the carrier 224 is transnmtted to the wafer
254 via the pressure air layer. The wafer 254 is pressed agai nst the
pol i shing pad 216 by the pressure fgﬁge which is transmtted via the
pressure air layer. The air jetted through the air supply passages are

di scharg
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three by the stoppers 258, 260. e centr part Ses e carrier

224, the di@t:ﬁaﬂagledi @t me@ﬁtsi&@ﬂErdﬁgﬁiﬁ &%t TRoP %ﬁg?éi)%lf(&l‘i)% f8§ﬁed%§g the

out er peripher part 232C functi as an air presses t
pol i shi ngthepdlishing diurfate agjusting 738228, ~  The air supply passage 240
262

communi cates with the air bag ich is specified by the central part

232A of the rubDarthehetiser 2and, \Ohenrubber ahept 232¢i$ afranged bepweeadthieo t he
air bag 262 through the air supMﬁéimwsage 240, the central part 232A of

the rubbdaeathbedy 222 and theacarriexi324. deThe mabibepshweet 232 fseshapedolike fae

carrier Zgigk \;ihtihsurﬁirfgrﬁ %ﬁicter]lgss. The rubber sheet 232 is fixed to the bottom
of the head body 222 by large and small annular stoppers 258, 260. The
rubber sheet 232 seals a gap between the stoppers 258, 260 and the head
body 222. The rubber sheet 232 is divided into a central part 232A and
an intermediate part 232B with the stopper 260 being a boundary. The
rubber sheet 232 is also divided into the intermediate part 232B and an
outer peripheral part 232C with the stopper 258 being a boundary. In

other words, the rubber sheet 232 is divided into three by the stoppers 258,

260. The central part 232A presses the carrier 224, the intermediate part
232B presses the pressing member 236, and the outer peripheral part 232C
functions as an air bag which presses the polishing surface adjusting ring
228.

The air supply passage 240 communicates with the air bag 262
which is specified by the central part 232A of the rubber sheet 232.
When the compressed air is supplied to the air bag 262 through the air
supply passage 240, the central part 232A of the rubber sheet 232 is
elastically deformed to press the top of the carrier 224. This presses the



-16- wafer 254 against the polishing pad 216. The adjustnent of the air
pressure by the regul ator 246A controls the pressure force (the polishing
pressure) of the wafer 254. The guide ring 226 is shaped like a
cylinder, and it is coaxially arranged bel ow t he head body 222. The guide
ring 226 is fixed to the head body 232_via the rubber sheet 232. The
polishing surface adjusting ring 228 is arranged between the guide ring 226

fhe out erWakst pid: agaigst (the spAigAnEnBad iy - Jhecadpmtment ofhdhetaifper 256,
passage. PNSURRN B TEBUION 2HIA GoRUBIhespresses Sofsst (Hhe paliRgingnpr cosed
et or s, (RSSO OLIBR HEF Aopart 232C of [ho Fubber sheet 232 by the air

Ut ace adjust | MO 338 228" M N Bkes B B, Baihcec andis S il T shi ng
) uet ror B g elopOutliod tBUG2RS TENS Bhidk BaBclag t ARl B0 E, cocur e
member 23l AL By 22 Sizptc Ahersheel 239, T 36 polihing sustack FHHSARE, Foce

adj usti norinp EPRAIRPbaTHAThE AL r%gz%ggghgggg}ﬁiﬁrem.y 236A, a head

236B, support arns 236C, and | egs D. Support arns
236C and the | eaa &ifllapbir bg 0645 wiich TeRbecifRA 2 he bAftePPerBherdlni { at
g. 6. e

regular intervals as indicated by dotted ITnes in Fi body

B T e e A s A s
of the prpelshipgmsnbface2adjustingniring a228. wiThe tfie supply passage 244
communicates with the air bag 264. The supply of the compressed air to
the air bag 264 through the air supply passage 244 elastically deforms the
outer peripheral part 232C of the rubber sheet 232 by the air pressure to
thereby press an annular top surface 228A of the polishing surface
adjusting ring 228. An annular bottom surface 228B of the polishing
surface adjusting ring 228 is pressed against the polishing pad 216. The
adjustment of the air pressure by the regulator 246C controls the pressure
force of the polishing surface adjusting ring 228.
The pressing member 236 is arranged between the carrier 224 and
the polishing surface adjusting ring 228. The pressing member 236
consists of a body 236A, a head 236B, support arms 236C, and legs 236D.
The head 236B, the support arms 236C and the legs 236D of the pressing
member 236 are formed as a unit at regular intervals as indicated by dotted
lines in Fig. 6. |
~ The body 236A of the pressing member 236 in Fig. 7 is arranged
in an opening 229 which is formed in the polishing surface adjusting ring
228. The head 236B of the pressing member 236 is integrated with the



-17- body 236A, and the head 236B is arranged in a gap between the carrier
224 and the polishing surface adjusting ring 228. An annul ar air bag
266, which is specified by the internedi ate part 232B of the rubber sheet
232 and the stoppers 258, 260, is formed above the head 236B. The air
supply passage 242 communi cates withl?he air bag 266. The supply of the
conpressed air to the air bag 266 through the air supply passage 242

el astically, deforns the internedi.ate part 232B of the rubber sheet 232 by
the air HaskdB6A, and the:bpad 2B tis artengedoioB gdp betwperthencammienber 236.
This causgs, a hottom 247 of the |eg 236D of the pressing nenber 236 to be
pressed 274 and the,polishingsurface-adjmsting Ting 228ust nent of the air pressure

by the regul at of 246B, cont ¢ ol e pressure force of the pressing nemnber
236, The Loy 29w HSukit Hhbes 266, 3 hishaspecifies by dhe intermesiaiespang
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the pres&heq;ﬂesﬁhgm%&ﬂaeramﬁt hThfs)&ﬁ’u%?soa ban%&azg%slfg&%g%ggggpidf 272 in

such a manner as to nove vertically. The contact at the

1, o b hra o300yt g 6 i 25 car o

| The adjustment of the air pressure by the regulator 246B controls the
pressure force of the pressing member 236. The leg 236D is arranged in
a hole 228C formed in the polishing surface adjusting ring 228. The base
material of the pressing member 236 is amber, whose coefficient of
thermal expansion is so small as to prevent the thermal expansion caused
by polishing temperature. The bottom 237, which is pressed against the
polishing pad 216, is coated with diamond in order to prevent it from
being polished by the polishing pad 216.

On the other hand, the differential transformer 234 is provided at
the end of the support arm 236C of the pressing member 236, and the
differential transformer 234 detects the stock removal of the wafer 254.
The differential transformer 234 consists of a core 270, a bobbin 272, and
a contact 274. The bobbin 272 is fixed to the end of the support arm
236C of the pressing member 236, and the core 270 is arranged in the
bobbin 272 in such 2 manner as to move vertically. The contact 274 is
provided at the bottom of the core 270, and the contact 274 is in contact
with the carrier 224. The bobbin 272 connects to an arithmetic unit (not

——a



shown); which cal cul ates the stock renoval of the wafer 254 in accordance
with the vertical novenent anount of the core 270 with respect to the
bobbi n 272. The retainer ring 230 is fitted into the periphery of
the | ower part of the carrier 224 in such a nmanner as to nove vertically.
The retainer ring 230 cones into contgagt with the polishing pad 216 while
the wafer 254 is being polished. The wafer 254 is noved horizontally by the

rotational, force of. the pol.shing pad 216, and _then the wafer 254 is
pressed aﬁ%ﬂ"mf’ t"ﬁ’@chnrf@fc‘ﬂé Spi8e aptogk, irgmoval ofe thet avafer 2ddg inso.
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Is constructed I n the above-nentione ng head

214 is rapSeds bbﬁ;g[swisaedpumh&wafef 254 W@“rdc{?ziegh%rfiﬁitﬂ?i%'fr fpgard 250

to absorb and hol d the wafer 254 subject for po ing. hen, the

hol di ng hestdtidad] fiwee ofdie palishirg pad23624nd thOs thd FAfMh254 i§ ?i’eé‘s‘éﬂt act

surface of the polishing surface -adjusting ring 228 cones int0O contact with

the pol i sdgaigspatie2itner periphefdlesurfave abf thenpetifer iﬁx%i 230. t OTHigppl y the
conpressed air to the space 256 through an air passage 8 to thereby form
a pressurpresients the wafer 254 from jumping out from the carrier 224.
Since the retainer ring 230 is made of resin, it is deformed from its
original shape by the pressure force of the wafer 254, and the retainer ring
230 is elastically deformed in conformity with the peripheral edge of the
wafer 254. The wafer 254 is pressed against the retainer ring 230 in the
state wherein the surface of the wafer 254 is in contact with the retainer
ring 230. It is also possible to use a metallic retainer ring which is
elastically deformed by the pressure force.
A description will now be given of the operation of the wafer
polishing apparatus which is constructed in the above-mentioned manner.
After the holding head 214 is raised, the suction pump 274 is
driven to make the porous board 250 to absorb and hold the wafer 254
subject for polishing.
Then, the holding head 214 descends, and it stops at a position
where the contact surface of the polishing surface adjusting ring 228
comes into contact with the polishing pad 216.
Then, an air pump 248 is driven to supply the compressed air to

the space 256 through an air passage 278 to thereby form a pressure air



-19- 1layer in the space 256. At that tinme, the control of the regul ator
246D adj usts the supply of the conpressed air and sets the pressure of the
pressure air layer to a preset pressure. The conpressed air is
supplied fromthe punp 248 to the air bag 262 through the air passage 240,
and the central part 232A of the rubbgg_ sheet 232 is elastically deformed
by the inner air pressure to thereby press the carrier 224. The wafer 254

is pressed a aiﬂif the poljshing. pad, 216 via the pressure air |ayer. The
adj ust meni@Y8F 1nHBe $pacs, 2a.yr Atithat timecthe gowtrobaf thecregudator246Dnner ai r
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During the polishing, the wafer 254 1s noved horizonta rotation

of the potdgulatey D46A25cntrelscththimnenfaly pésturs 6@ desiedd WreSsuree apgr i pher al
edge thereof being pressed against the retainer ring 230." At that tine, the

retainer keeps 880 pressaradorcenbf the etafere254 against eheipoliskiag pad 216

constant.
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At the same time, the compressed air is supplied from the air pump
248 through the air passage 244, and the outer peripheral part 232C of the
rubber sheet 232 is elastically deformed by the inner air pressure to press
the polishing surface adjusting ring 228. The bottoms of the polishing
surface adjusting ring 228 and the retainer ring 230 are pressed against the
polishing pad 216. Then, the compressed air is supplied from the pump
240 to the air bag 266 through the air supply passage 242. The
intermediate part 232B of the rubber sheet 232 is elastically deformed by
the inner air pressure to press the pressing member 236. Consequently,

~ the bottom 237 of the pressing member 236 is pressed against the

polishing pad 216. Then, the turn table 212 and the holding head 214 are
rotated to start polishing the wafer 254.

During the polishing, the wafer 254 is moved horizontally by the

rotation of the polishing pad 216, and the wafer 254 is polished with the

peripheral edge thereof being pressed against the retainer ring 230. At

that time, the retainer ring 230 is elastically deformed in conformity with



-20- the peripheral edge of the wafer 254 by the pressure force fromthe
waf er 254. Accordingly, the wafer 254 is pressed against the retainer ring
230 in the state wherein the surface of the wafer 254 is in contact with
the retainer ring 230. This diffuses the pressure which is applied to the
waf er 254 by the retainer ring 230, th&@ preventing the defects of the

waf er such as chi ps. On the other hand, the arithnetic unit
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is conpleted in thMs manner. The previou ScCri Steps are repeated to
pol i sh t 1254 bysheuertinenting 2304 thus preventing theé defes ofené wifee siehber

sheet is used for the elastic sheet, but 1t7is also possible to use a

metal | i c agclppsstic sheet which is elastically deformed by the pressure air
to press the carrier and the retainer ring. It is also possible to
use a shape nernytheldthygr bandcthei anithmcetic anitucdlcytésthestockdiengoval t he
tenperature and control the heating tenperature of the shape nenory all oy
to ther etf thenwader 204 durpgdbe polishimg inranceodandenwitlp thes descendingr et ai ner
ring and the carrier by a force which is generated by the displacenent.

As set f@mauntedithamomtactadbofithy differentialr transformer 234, dhat is,dheaf er

pol i shi ng, appar,atus with the retainer .ring supplies the pressure air to the
first spAeSCeREing amqwqfﬁeéaoae 20, e the statewherein the contast 296 s sheet

in contact with the carrier 224.

When the stock removal calculated by the arithmetic unit reaches a
preset polishing ending point, the wafer polishing apparatus is stopped to
finish polishing the wafer 254. The polishing of one wafer 254 is
completed in this manner. The previously-described steps are repeated to
polish the subsequent wafer 254.

In this embodiment, the rubber sheet is used for the elastic sheet,
but it is also possible to use a metallic or plastic sheet which is elastically
deformed by the pressure air to press the carrier and the retainer ring.

It is also possible to use a shape memory alloy whose displaced
amount varies according to the temperature and control the heating
temperature of the shape memory alloy to thereby control the displaced
amount thereof, thus pressing the retainer ring and the carrier by a force
which is generated by the displacement.

As set forth hereinabove, according to the present invention, the
wafer polishing apparatus with the retainer ring supplies the pressure air to

the first space and elastically deforms the central part of the elastic sheet



-21- under the air pressure to press the carrier, thereby pressing the
waf er agai nst the polishing pad. Then, the wafer polishing apparatus
supplies the pressure air to the second space, and elastically defornms the
peri phery of the elastic sheet to press the retainer ring, thereby

uni formy pressing the retainer ring &ainst the polishing pad. Thus, the
present invention uniformy polishes the mhole surface of the wafer, and

t he nmovenent, styokes of the retainner,ring are Jonger in the present
i nvent i onURASH the W&%W@hhd’rﬁﬁ)é}‘ﬁtﬁgﬂ% élherﬁ ¥spressing 486 WaheT For
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shoul d be unders o however, that there is no I ntention to
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invention is to cover all nodifications, alternate constructions and
equi val enpelishing rapparatas nwitieh syses thar@iaphmg&npf Fdie thizv eeddon] dse
expressed in_the appended clains.

retainer ring can be pressed satisfactorily.

According to the second invention of the present invention, the
pressure air is supplied to the first space, and the air pressure directly
presses the carrier, thereby pressing the wafer against the polishing pad.
The pressure air is supplied to the second space, and the air pressure
directly presses the retainer ring, thereby uniformly pressing the whole
surface of the wafer. The movement strokes of the retainer ring are
longer in the present invention than in the polishing apparatus which uses
the diaphragm. For this reason, the retainer ring can be pressed
satisfactorily.

It should be understood, however, that there is no intention to limit
the invention to the specific forms disclosed, but on the contrary, the
invention is to cover all modifications, alternate constructions and
equivalents falling within the spirit and scope of the invention as

expressed in the appended claims.
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CLAIMS 1. A wafer polishing apparatus which presses a wafer against a
rotating turn table to polish a face of the wafer, said wafer polishing
appar atus conprising: a rotary head body arranged opposite to said
turn tahlg: i er contained in said head body in a manner that
S vertﬁﬁluﬁummrl{mnm id carrier _g4pporting the wafer to press the wafer
agai nst ut 3 a retainer ring contained in said head body
in a manner that is vertically m)vgglei said retainer ring concentrically
arranged at the periphery of said said retainer ring comng into
contact with said turn table and hol ding the periphery of the wafer during
pol i shi ng; an el astic sheet provided in a space in said head body
above saild carrAewafind podishingtappaeatusi Reliich pressed 4 i waferspgaimsehach
presses said carrier and a second space which presses said rétainer ring,
sai d fir gotaing tarmrtdbkp 4o epolish g fice ofdthien wader] Seiddwadey polishing

wherein said elastic sheet is concentrically divided into at |east a
central pparatusicomprismgsaid first space and a peripheral part included in
sai d second space, and pressure air is supplied to said first and second
spaces to el astd mtaryhead body anranged: oppositerto said tutretabde;i pheral part of
said elastic sheet such that the central part presses said carrier against
said turn tabl & eeEesRantamedinsaid head:bodyin esmanner thatds verticaldy agai nst

said turn tabjJe. .2. . The fer _polishing appajatus,as definedq.in claim
1, wher eirﬁoggizﬁa, salc? carrier suppovl\%.ng the water togpregg the wafes against sa?d

turn table;

a retainer ring contained in said head body in a manner that is
vertically movable, said retainer ring concentrically arranged at the
periphery of said carrier, said retainer ring coming into contact with said
turn table and holding the periphery of the wafer during polishing;

an elastic sheet provided in a space in said head body above said
carrier and said retainer ring;

a first space which presses said carrier and a second space which
presses said retainer ring, said first and second spaces being formed in said
head body; and

wherein said elastic sheet is concentrically divided into at least a
central part included in said first space and a peripheral part included in
said second space, and pressure air is supplied to said first and second
spaces to elastically deform the central part and the peripheral part of said
elastic sheet such that the central part presses said carrier against said turn
table and said peripheral part presses said retainer ring against said turn
table.

2. The wafer polishing apparatus as defined in claim 1, wherein said



e| asti'c. sheet is made of one of rubber, nmetal, and plastic. 3. The

waf er polishing a tus as defined in claiml1, wherein said elastic sheet
is onﬂ“\'ﬁﬂﬂ“lﬁgﬂ“ﬂi‘ ﬂThe waf er polishing apparatus as defined in claim1,
[ [ *

wher e y heet conprises a circular sheet and an annul ar sheet
whi ch i*s &rranged outside said ci r8d ar sheet. 5. The wafer polishing
apparatus as defined in claim1, wherein said elastic sheet conprises
vertically-stacked ,two elastic sheets, and said twqQ el astic sheets are
concent r i€85tG SRestiig made efone éﬂg er, Wactal, anghplasticspace between said two

el astic sheets being said first space and a peripheral space between said
two el astic sheets being said second space. 6 The wafer polishing

appar at us, as defd ned . n cl.aim 1. wherein an air..' et,t i ng, mepber. i s.provi ded
at the bottom gfh%&fa(felcgph S AP %gegF’th ‘flﬁhmgbhw CFIRSAR ¢ he
wafer to f ressure fluid |l ayer between said carrier and the
waf er ancF1 ‘ggx?%{gg%es?legSal nst said turn table via said pressure fluid
layer. 7. A waf er polishing apparatus which presses a wafer against a
rotating turn table to polish a face of the wafer, said wafer polishing

appar at usy Conprifg Wfer gro}ilsgirn%?‘%gﬁéﬁhk Q§@@fﬁ?&§yiﬁaélgﬁ§gfdwﬁ§[’éiﬁi dfigt o said

turn table; alned 1Tn'sa ea dy a nanner that

is verti %lh!éﬁlc "gheablcompAsés aakirbhlarSHRRR ddd'Gr AAntBireshdet RiRSR ishe waf er

agai nst sal
arranged outside said circular sheet.

5. The wafer polishing apparatus as defined in claim 1, wherein said
elastic sheet comprises vertically-stacked two elastic sheets, and said two
elastic sheets are concentrically divided into at least two, a central space
between said two elastic sheets being said first space and a peripheral

space between said two elastic sheets being said second space.

6. The wafer polishing apparatus as defined in claim 1, wherein an air
jetting member is provided at the bottom of said carrier and jets the air to
- the other face of the wafer to thereby form a pressure fluid layer between
said carrier and the wafer and press the wafer against said turn table via

said pressure fluid layer.

7. A wafer polishing apparatus which presses a wafer against a
rotating turn table to polish a face of the wafer, said wafer polishing
apparatus comprising:

a rotary head body arranged opposite to said turn table;

a carrier contained in said head body in a manner that is vertically

movable, said carrier supporting the wafer to press the wafer against said
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-24- ‘turn table; = 7 aretainer ring contained in said head body in a

manner ' ' |y novabl e, said retainer ring concentrically
arrangHmmmnFHlﬂﬂ”ﬂmry of said carrier, said retainer ring conmng into
cont act = said tsurm table and hol ding the periphery of the wafer during
pol i shi ng; a sealed first space4whi ch presses said carrier and a

seal ed second space which presses said retainer ring, said first and second
spaces beeipg&; f(ir_mad in said head.body; and wherein pressure air is
supplied @B’fi rst and second spaces to press said carrier and said

appar at us. a0 det Reaier, Abg CORHAGE o seid Jieadt bofin oiatibe: R B ovi ded
vt er o NaEaly PENREIEL et Plftnef fink) PoRotutrkally” dirliied FeCRe g he
lwgfy S anGdipity' SR’ drried 2413 rebher HiHlg'chfihg ittd cORtAbRftRoHiE ! U1
turn table and holding the periphery of the wafer during polishing;
a sealed first space which presses said carrier and a sealed second

space which presses said retainer ring, said first and second spaces being

formed in said head body; and

wherein pressure air is supplied to said first and second spaces to

press said carrier and said retainer ring against said turn table.

8. The wafer polishing apparatus as defined in claim 7, wherein an air
jetting member is provided at the bottom of said carrier and jets the air to
the other face of the wafer to thereby form a pressure fluid layer between
said carrier and the wafer and press the wafer against said turn table via

said pressure fluid layer.



