a turntabl e havi hing surface for golishing a seni conduct dr0 vl

or the like, and a'¥6tishing liquid supply unit for supplying a polishing
liquid onto the polishing surface of the turntable. BACKGROUND OF THE

| NVENTI ON 10 | ] ctor wafer manufacturing process, a polishing
machi ne is useMWWMWHMWHmmmwe senicogﬁgé%ﬁé X§%$ﬁ surfaces . The polishing
machi ne of this ki agegRnprises a tu c g a polishing surface and
adapted to be 15 turned at a pred ) 1,L0g speed) a wafer carrier
that hol ds a sem conduct or mafer,sbgigkgggaﬁgéﬁgﬁgdeternined rotating speed

and pressesT% if egq;L he sem conduct or waf er agai nst the polishing
surface of the Tdrnta Ig nto which a polishing liquid is being supplied so

as to polish 20 t sur of, ' tor ess| {
that is brought i % s g’(]):fr?tgggltt vlﬁqk%?’tﬁgmp%%&%#%ﬁg téa‘a’?a{ cdel%rg{%g%%g}] rg%l e
whi | e suppl Kofehrd SAm@s o Mt 1¢ A dd % RS 4 i he
turntable to d essS tnﬁgz pg?ll stﬁﬁr?gl surfaced,~I a_?njgJ an aJir}%{ ?ég{ﬁt@%geugf%{é
cont ai ni ng Hha ilswiRiAll Semd%dittidRSewadr i Yl 1he dr8s¢i APpdPPEhing
therein. As shown in Fig. 1, in a conventional polishing machine, a
pol i shing suibadd ehuppiyuiitiablfor Guppihitioly polpchi $19isgir I b@ei d Sonsolathy
formed by attaching a polishing - 1

polishing surface of the turntable.

;e3é||LR6ij1 FI ELD r SPECI FI CATI ON POLI SHI NG MACHINE ~, 1 O
JUN 2002 The tion relates to a polishing maghitne 5 conpri sin
Al &%2
nq

BACKGROUND OF THE INVENTION

10 In a semiconductor wafer manufacturing process, a
polishing machine is used to planarize semiconductor wafer
surfaces.

The polishing machine of this kind comprises a

turntable having a polishing surface and adapted to be

15 turned at a predetermined rotating speed, a wafer carrier
that holds a semiconductor wafer, rotates at a predetermined
rotating speed and presses a surface of the semiconductor
wafer against the polishing surface of the turntable onto

! which a polishing liquid is being supplied so as to polish

20 the surface of the semiconductor wafer, a dressing tool that
is brought into contact with the polishing surface of the
turntable while supplying a dressing liguid onto the
polishing surface of the turntable to dress the polishing
surface, and an airtight housing containing the turntable,

25 the wafer carrier and the dressing tool therein.

As shown in Fig. 1, in a conventional polishing

machine, a polishing surface of a turntable 201, which
polishing surface is usually formed by attaching a polishing
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1 0 JUN 2002 pad 202 to the upper surface of the turntable 20Z, is supplied
with various kinds of liquids including a polishing liquid and a dgeas

| i quid which are needed for perform ng certain operations such as Lﬁh@@ﬁﬁmg
of sem conductor wafers, 5 dressing of the polishing surface and so on

t hrough a nozzl e neans 203 which is set above the turntable and connected
to a liquid supply tube neans 205. However, this conventional polishing
machi ne has the foll ow ng problens. 10 (1) The nozzl e neans_ 203 and the
liquid supmadt2®2 beakke 2aBroRi sariace {ekebing heFRtaBsGesPhe t8rntabl e 201
hi nder nai nt enance work whi ch incl udes changing t he gglashing gag.ZBZ
attached tccupRliepevithryartows ¥hads phtibeei9s11RGL4hRY B8n8O182E5

Al th h it is desired that the |jgquid._disch df h |
ont 0/ the pobiEw foaatrd sfeeer inel (g o EBo456, "aSbh FrBnEE Fpsktatr o °
the liquid to b | at el d b i shik

Lur nt abl e ATy A CBRERF Logal SRopcee Boprshaigor SohiReRHLEFSR, RurklE,

f t ati f the t bl 01, . LL h S f f
Che tur Rt aBFEeooaantF ot PRebpaipabParREs akb Radepy BpoRpeplghy alaaee ©

desi red posrli%éer?% 988°0Hi 80 90 LBE hboye! 8he 0dn¥aboei b¥gobohhecdieachas ged

liquid 25 resent 1nvention has been nmade in view of those probl ens
and it is the j,e f ppggent invention to provide a

pol i shi ng ﬁgc%?ﬁgiﬁjgﬂpgﬁyiggFg ?Egﬁfy system t hat does not hi nder

mai nt enance work g4G8vas, - tRis cdflvéathohB2pbheshinhamgehdhepdlaissitiheg pads
and is capable of positively supplying a liquid at an opti mum position on a
pol i shing speiaepifl prbblemabl e. DI SCLOSURE OF THE | NVENTI ON 5 According
to the present invention, a polishing machine is provided with a |iguid
suppl y 19yst em conpli) si Tige anomabd | reeamsn 2 @hdard nbhe | bigupdosuBBlEntERe
novable armto supply a liquid onto a polishing surface of a_turntable. The
movabl e ar rmesngoR86| whichwese £ixeddvdhedspapore fb& Hugt tath%erP &t he

nozzle is positioned substantially verticall ove.a parti of the

pol i shi ng shindes padstemasre WoTk yhigh 4 Sdi°§’a€‘§qud‘§d?°q‘aend at | east
one retracted_position whereby the n le.iLS posSiti i e

peri phery opoiﬁéhﬂﬁﬁnpégi@pzTﬁétﬁﬁpﬁgﬁ%ﬁbt Cﬁgﬂ§f(ﬁﬁ§¥éﬁgfﬂfk%ﬁé‘

turntable 201 to a new one.

15 (2) Although it is desired that the liquid discharged
from the nozzle 203 falls onto the polishing surface of the
turntable 201 at a position suitable for the liquid to be
appropriately spread over the polishing surface of the
turntable 201 by a centrifugal force, i.e., a position near

20 the center of rotation of the turntable 201, the position on
the polishing surface of the turntable 201 where the liquid
falls may be different from such a desired position
depending on the flow rate and velocity of the discharged
liquid.

25 The present invention has been made in view of those
problems and it is therefore an object of the present
invention to provide a polishing machine with a liquid
supply system that does not hinder maintenance work such as

-2 -



15 further conprises a holding device for holding the armat either the

| iquid supply position or the retracted position. BRI EF DESCRI PTI ON gﬂjﬁlﬂm
DRAWNGS Fig. 1 is a schematic side elevation of an arrangenent of a
turntable and a nozzle in a conventional polishing 20 machine; Fig. 2 is a
schematic plan view of a polishing machine in a preferred enbodi nent of the
present invention; Fig. 3 is an enlarged plan view of a turntable and an
armwith a |iquid supply nozzle unit included in the 25 polishing machine

of the prefdPCeXHBtHGE PR Fhing Padsantdets CaraRleomrl ReShti Rty
along aline 4-4 in Fig..3; Fig.. 5is aplan view,  simlar to Fig, 3,
showi ng a - S¥PPYgin{ & ik fHsian SR AHE é"?%“a‘?rfn%t?] R‘h]elﬂgyﬁe uni t
nozole unit SUEAE oF € GNP Cut avay oi de of evation of the arm i th
accor dance SierLgulE b S GBS The b asent i nvention: 10 Flg. o is
g fr;) Sgblee‘ée‘r’]gtzizfg Vo dNaHI ML 'Prdehit Fnvdifkidf, 18 fosi 46 ) evation of
machine is provided with a liquid supply system comprising a
movable arm, and a nozzle supported on the movable arm to
supply a liquid onto a polishing surface of a turntable.
The movable arm is movable between a liquid supply
10 position whereby the nozzle is positioned substantially
vertically above a portion of the polishing surface onto
which the liquid is to be discharged, and at least one
retracted position whereby the nozzle is positioned outside
the periphery of the turntable. The polishing machine
15 further comprises a holding device for holding the arm at
either the liquid supply position or the retracted position.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic side elevation of an arrangement
of a turntable and a nozzle in a conventional polishing
20 machine;
Fig. 2 is a schematic plan view of a polishing machine
in a preferred embodiment of the present invention;
Fig. 3 is an enlarged plan view of a turntable and an
arm with a liquid supply nozzle unit included in the
25 polishing machine of the preferred embodiment;
Fig. 4 is a schematic sectional view taken along a
line 4-4 in Fig. 3;

Fig. 5 is a plan view, similar to Fig. 3, showing a
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included in the nozzle unit of the armshown in Fig, 9; Fig. 11 is a
sectional view taken along a line 11-11 in Fig. 10; and 15 Fig. 12 is a
sectional view taken along a line 12-12 in Fig. 10. BEST MODE FOR CARRYI NG
OUT THE | NVENTI ON The best nobde enbodi nents of the present invention ' wll
be described hereinafter with reference to the 20 acconpanyi ng draw ngs.
Fig. 2 shows a schematic view of an entire construction of a polishing
machi ne 60 in accordance with an enbodi nent of the present invention.
Referring tBlergliRy plieppshitdonsgwhesrki tbec@rmayidhpdhies miozg leniunit0 ishat
25 perforns a polishing operation, and a cleaning unit 90 contiguous wth
t he polishi R§SEREER®G; The units 70 and 90 are contained in an airtight
housing. In the polishing unit 70, a turntable 73 is disposed - 4 10
JtIN 20D2 at the EdfteP of Fh@aﬁéﬂysﬁpﬁéwéﬁiPl?U,V&ﬁU gfcihe ermaaddiply 77
and a dresser assenbly 81 are respectively disposed on either side of the
turntabl e 78PeTRRZZ&Pr MBAtdssenbly 77 includes a wafer carrier 75 in the
shape of. a 5 disk_and gapable_of holding a wafer tq be, polished.and of

bt ngi ng the war oF LBt & SBnPaBEESATh CHEAURYS ARG SAPVACASHH Stnd e AThb! e
The dresser ephly hnc S a dressing tool 79 in the shape of a disk
for dressingiiﬁqugngéf%g g&ﬁ%&ce of the turntable 73. A workpiece
transfer device 8§%é? s;di appsad pealk Bheaﬁa%;gethg%pﬁ%ml %0221%0 1fnriacngger

a sem conductor wa romtheé polishing unit e cleaning unit

and vice vejgaactbednakesitt FRGRCBRAP b TheR tPYH HhicNPrerat i on and a
dressing operation as descri bed below. 15 A sem conductor wafer to be

pol i shed i sin¢efityed;t hrough a delivery station ~ of the cleaning unit 90.
The sem conductor wafer is carried through the cleaning unit 90 onto the
wor kpi dde transfeFidevecaes8a sfidehelpohitibnngfuthie a@m 2bohine iwmafferg.caa;ri er
75 of the carrier assenbly 77 is turned froma position shown in Fig. 2
along a path indi EdgedlByisnaasidw Alephtihonupft he mparbdlef momztlee wor kpi ece
transfer device 83 to hold it on its |ower surface, rotates about its axis
whi | e retur ARAUERENGDt kBepROR ZLedBdite@thfhe arm shown in Fig. 9;

Fig. 11 is a sectlional view taken along a line 11-11

in Fig. 10; and

15 FPig. 12 is a sectional view taken along a line 12-12
in Fig. 10.
BEST MODE FOR CARRYING OUT THE INVENTION

The best mode embodliments of the present invention
will be described hereinafter with reference to the

20 accompanying drawings.

Fig. 2 shows a schematic view of an entire
construction of a polishing machine 60 in accordance with an
embodiment of the present invention. Referring to Fig. 2,
the polishing machine 60 has a polishing unit 70 that

25 performs a polishing operation, and a cleaning unit 90.
contiguous with the polishing unit 70. The units 70 and 90
are contained in an airtight housing.

In the polishing unit 70, a turntable 73 is disposed
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26 the arrow A to a position above the turntable 73, and is then | owere
press the wafer against a polishing pad 74 attached to the upper <10 £JHN 00
the turntabl e for the polishing operation. During the polishing operati

a- 5

a7

on,

1 0 JUN 2002 polishing liquid is supplied onto the polishing pad

7H through a liquid supply arm 10. After the polishing operation has been

cpnpl et ed,

the sem conductor wafer is returned to the work transfer devi

| Cce

5/ 83 so that the wafer is cleaned and dried by the cleaning unit 90 and,
t hereaft er, atakba eeptpdeofhitbegholhshdag weiy JOat edd a~ Commi@T t he

pol i shi ng operatlon has been conpleted, the _dressing tool 79 is pressed
agai nst t he@B&PMBAYng 7paiduai LEessebeprRgerbilat 84 ABBuLesSPeChiveldhd swing

al ong the

pat h designated by an arrow B over the turn table 73 so_as to

dr ess t he pGFFEﬂFﬁG BRASHRCBLPLAG Dhe tHPeSEFAG 86 d0-onThs HREELFRg

| d th | h d 74 .th h t d pl

o Ihg Lot ShPRE gix- ?hoﬂgcieggflo%a:*vﬁga‘%ﬁsﬁmt&ﬁ a9 1n, %ﬁoﬁ B L
t di t ded t | d

suppl yi g %P PS9pRBIE ok, Baﬁéégﬁnawm o g 'sg%é&%ﬂy?d‘iﬁaem be

descri bed hsmgi‘gp%hem%gﬁr 16! BhnkBCICRERHDLNgCheA0 i cse%q!

system a |1

ainrn sten1vm brlefl [ai né

Referring tehgl eﬁrn%aame 4, Tﬂéedfeéééblagsgﬁsi}ynglafﬁeiqheg IaOa&a%sm
embodi ment of the present invention is provided with a splash cover 101

prevent a |tgyid75ush @he28nhbe Bel BSAHRE lFoftUigteseARly @theORHA ideiddirn
table 73 by the liquid supply systemfromscattering out of the periphery

of |

10

15

20

25

surface of the turntable 73. A workpiece transfer device 83
is disposed near the carrier assembly 77 to transfer a
semlconductor wafer from the polishing unit 70 to the
cleaning unit 90 and vice versa.

The polishing machine performs a polishing operation
and a dressing operation as described below.

A semiconductor wafer to be polished is received
through a delivery station a of the cleaning unit 90. The
semiconductor wafer is carried through the cleaning unit 90
onto the workpiece transfer device 83 of the polishing unit
70.

The wafer carrier 75 of the carrier assembly 77 is
turned from a position shown in Fig. 2 along a path indi-
cated by an arrow A, picks up the wafer from the workpiece
transfer device 83 to hold it on its lower surface, rotates
about its axis while returning along the path indicated by
the arrow A to a position above the turntable 73, and is
then lowered to press the wafer against a polishing pad 74
attached to the upper surface of the turntable for the
polishing operation. During the polishing operation, a

- 5 -
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the turntable 73 as the turntable 73 is rotated. The splash cover 101 is
provided with a notch 103. An annul ar trough - 6 10 JUN 2002 1111 0JUN 2002
di sposed under the periphery of the turntable 73. The |iquid stopped by the
spl ash cover 101 is collected in the annular trough 111 and is drained from
the polishing unit 70 through a drain pipe, not showmn. 5 The liquid supply
systemw || now be described. The liquid supply systemincludes the liquid
supply arm 10. The Iiﬂgid_supply arm 10 has one end portion supported by a
pi vot shaft PSdighiadf Addmuifhis Ruppliles sdentihe 2o ldshindsi fidur nozzl es
23 for selectively discharging_a_10 polishing liquid or a dressing liquid
is held on theoBgher éﬁ&u&%rﬁp@R18faFWelﬁ-quid supply arm 10. A det ent

hani sm 15 i id the pivot shaft 5 ting the |jquid
Cupply arm 10, ThAEFoRPerEERIARRE1 SRETAap DS BREEL PR s (i

i quid ly 15 0 [iquid I iLti F h iti h
0 Th G, o5 P EntBaRiRotis” rde 14 GetiRPeA R sHeomany paBRR e 1o
th iph t t ahl.e 7 . it di al |
separat 8 1 P onePnEins: e PReEr de ot RRE R o SR B R ST 3
10 has a s| g, MapanisMhe AR he URARErS WAL ich P Gdiibery

e nmber . e

portion, the sl'ide nmechanismincluding a sli ne € nozz
assenbly 405E5t56§tﬁﬂed to a forward end portion of the slide nmenber 14
with screws or the [i1ke. A cover 13 is detachably 25 attached to the nozzle

assenbly 40 so asaF@egOt@le pbaikatihg' ogéﬁ:a&:l‘i@wn Ha® fbe@n EConigletddUitthe
supply arm 10 can be noved vertically by a hydraulic or pneumatic

pi ston-cyl i ddessanguabel. 79 is preksed) d¥daiot The gelldrhinechad whilbe
conprises an el astic nenber disposed at a predeternined position on the
frame 1201, kebadl rptetedd abgaitnditst eilsowmd swdnac @long Hdiebaettend porti on
of the liquid supply arm 10 by the elastic nmenber, 5 and recesses fornmed in
the | ower s8efignased: by BasaraEey Poroviesh tfe twen it@ble JHh Y aF mA0. The

liquid suppl.,y arm 10 is _held at the _liquid supplﬁ position F, the first
retracted pegﬁﬁﬁoﬁhﬁ SPSRIDG BAG 7étr aBPELNHoSPE BREESHAEN OPRE AR -

xcoadi ng aopPEREEar NOGUA B8 FEERIATEATS (e Rldd SUpyT o 10, the
oy Cor PhEOSHRSIN, FARANe N B 1o et e i et en
15 explained hereinafter.

The polishing machine according to the embodiment is
provided with a liquid supply system for supplying a
polishing liquid, a dressing ligquid and so on which will be
described hereinafter. However, prior to describing the

20 liquid supply system, a liquid draining system will briefly
be explained as follows.

Referring to Figs. 3 and 4, the polishing machine
according to the embodiment of the present invention is
provided with a splash cover 101 to prevent a liquid such as

25 the polishing liquid supplied onto the turn table 73 by the
liguid supply system from scattering out of the periphery of
the turntable 73 as the turntable 73 is rotated. The splash

cover 101 is provided with a notch 103. An annular trough
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slide nmechanism 12. However, the slide nenber 14 is 15 restrained from
sliding off the slide nechanism 12 in a direction X by a detent nech?Bism
simlar to the detent mechani sm 50. The nozzl e assenbly has a nozzle JUN 2007
hol di ng menber 40. A forward end portion of the nozzle hol ding nmenber 40
projects 20 downward from an opening 21 fornmed in a forward end portion of
the lower wall of the cover 13. The nozzles 23 are held by the nozzle
hol di ng menber 40 so that the distal end portions thereof project
vertical ly #éhnkéir §ispesedhandgreitheyPrad®hesrYooft Hdendunndaldiadi iy menber
40. The proximal 25 ends of the nozzles 23 are respectively connected to
suppl y t ubesh®slyayids$toPPSHs by ther splasl soyereddd ds 1 rstAadksin3 are
flush with e lower surface_ 19, .liquids such as olishing liquid and

(r oo ng. 11 BIEaaBPetas Gagarontl gid 13 aluiidabm b dht bW have a

t endency that.hih Iﬁaggan Ities thereof remain.on the | ower surface 19 of

t he nozzl e HBt&i é dGe HEPhBAPCs uPPhc S Rsi on, whereby a nixing of
the remai ning ligpids,or._ a.contan nation can-he ought. about . ver,

i thi s Senbodi mentnostaaatoh 8 hRTY o RYE R At RoVo B ek Rk DI e
projected f : ke e . f1 b 0zzl e .hol _dj Sﬁgﬁggr nd rqr.e
spaced apar%ggp%§1gg?ﬁﬁgf%giﬁﬁgué %%ggf%iﬁggbﬁa'oﬁ?gﬁgﬁggion caﬁiﬁé THe

avoi ded. V%ihau&a_esh%&f%&m Mot HRES ofe 8@ PHrRA¢Rd SAPpdrt¥l 1y tpe cover

13, they are inclined af a predetermined angle 8 to a horizontal® plane to

prevent theplhigyi daafEromor @mRianitRamen 121 SNPAbYz1EbaEsdmbly 40
comprising four nozzles 23 for selectively discharging. a

10 polishing liquid or a dressing liquid is held on the other
end portion of the liquid supply arm 10.

A detent mechanism 15 is provided near the pivot shaft
50 supporting the liquid supply arm 10. The detent
mechanism 15 is able to selectively hold the liquid supply

15 arm 10 at a liquid supply position F (the position shown in
Fig. 3) for supplying the liquid, a first retracted position
D close to the periphery of the turntable 73 or a second
retracted position E radially separated from the periphery
of the turntable 73.

20 The liquid supply arm 10 has a slide mechanism 12 on
the upper surface of its forward end portion, the slide
mechanism including a slide member 14. The nozzle assembly
40 is fastened to a forward end portion of the slide member
14 with screws or the llke. A cover 13 is detachably

25 attached to the nozzle assembly 40 so as to cover the latter.
As shown in Fig. 7, the liquid supply arm 10 can be moved

vertically by a hydraulic or pneumatic piston-cylinder

actuator.



A polishing liquid, a dressing liquid, a dispersant or cleaning liquid and
chem cal liquids such as an oxidizer 15 liquid or the |ike my be SUPqungZ
to the supply tubes 25) respectively. Specifically, the supply tubes

be connected to different tanks T or sources of such |iquids, respectively,
as shown in Fig. 7. The nunber and construction of the nozzles 23 and the
supply tubes 25 are 20 determ ned as required. The operation of the liquid
supply arm 10 will be described hereinafter. Wien the liquid supply arm 10
is |located and helﬂl%ﬁ%wwamammalrﬁ GAMBY e D |§ kAR B upgTher
position F as 25 shown in Fig , the center of the arrangenent of the four

nozzl es 23 SFiSRASRE & thh qued‘%iiﬁmﬁbedaﬁ%sh?l‘?rheori Ut abtame 3l 2imed
I i shi t dugct f b | di t ct th
Pover surt ad@ i BIRPREH éa(r) N e LS ST Res Vo e SHE Fadel ng ¢ ho
[ { | f f | d 74 f the t t abl
73, the pol S 5{9190910. 45 U U St icgfl%%}gg Sty em%}‘b%{‘ng e

nozzl es 23 I S I The

pol i shi n% I F‘g‘ﬁ"? dl"I rgegﬁg aﬁ)é; i\};e"g%l ca"Hy on c?%eﬁgée)n ”%%(?t i on of
the turntablg [ rqfﬁ 1 form face
of the turn#)aB:IYt’(;iorp y t}écgln uga daﬂﬁ]1£()6)\/\Vulaﬂr1:1 t he (ﬁess too 9is

operated fonea i ¢3S G ORHAI Quid éii;?ﬁfj T'"k%)éit%&r@ rS ehscpprged through
anot her nozzle 23 for the dressing liquid dressing liquid falls

vertically et antycdi Pt iProoftidesdasid alberddtedtobsitossed HiRen
spread uniformy over the entire surface of
the ball engages with the corresponding one of the recesses.
10 When a torque exceeding a predetermined value is applied to
the liquid supply arm 10, the arm 10 can be released from
the position where it was held by the detent mechanism.
The slide member 14 is supported for sliding on the
slide mechanism 12. However, the slide member 14 is
15 restrained from sliding off the slide mechanism 12 in a
direction X by a detent mechanism similar to the detent
mechanism 50.
The nozzle assembly has a nozzle holding member 40. A
forward end portion of the nozzle holding member 40 projects
20 downward from an opening 21 formed in a forward end portion
of the lower wall of the cover 13. The nozzles 23 are held
by the nozzle holding member 40 so that the distal end
portions thereof project vertically downward from the lower
surface 19 of the nozzle holding member 40. The proximal
25 ends of the nozzles 23 are respectively connected to supply
tubes 25 via connectors 24. If the distal ends of the
nozzles 23 are flush with the lower surface 19, liquids such
as a polishing liquid and dressing liquid discharged from

- 8 -



15 the polishing pad 74. While the nozzle in the conventional polishing
machi ne as shown in Fig. 1 discharges a liquid obliquely onto the 10 JUN 2002
turntabl e, the nozzles 23 supported by the liquid supply arm di scharge
liquids vertically onto the central portion of the 20 turntable 73 and) as
aresult, the liquids can be supplied accurately onto a desired region of

the polishing surface of the turntable 73. The |iquids can be vertically
supplied onto the turntable 73 by a different method w thout arranging the

25 nozzl es e grasalen emdvmld yrerddenemvithiat BigtIe quanthitigs$ferent

met hod, a flow regulating valves Vis provided in the |ines connecting the
nozzl es and Wereodhiempist @i idie Heoweguswrface dehtafbl theand ohe raebding

the liquids supplied to - 10 ~ 10 JUN 2002 the nozzles so that the |iquids

di schar ged fESRathEUYoAA ddehy sunfacatanoian y wherekierd intxing e9Enthe

the tip end portions of, the nozzles are extended obliquely. Wen changi ng
the polishi ﬁg’"ﬁéd’lﬂﬁ B 0 & IR AHRA TR etk k% #Fé&%‘? R E- 73 to

210 0T IS S S U L L e St cne
sLationery, e W WA Rsal AALOn R % AL MRERILSIG:
the turntabli@e’3i0z21e holding member and are spaced apart from each
other, such a mixing or contamination can be avoided.
While the four supply tubes 25 are extended out from
10 the cover 13, they are inclined at a predetermined angle 0
to a horizontal plane to prevent the liquids from remaining
in the supply tubes 25.
A polishing liquid, a dressing liquid, a dispersant or
cleaning liquid and chemical liquids such as an oxidizer
15 liguid or the like may be supplied to the supply tubes 25,
respectively. Specifically, the supply tubes 25 may be
connected to different tanks T or sources of such liquids,
respectively, as shown in Fig. 7. The number and
construction of the nozzles 23 and the supply tubes 25 are
20 determined as required.
The operation of the ligquid supply arm 10 will be
described hereinafter.
When the liquid supply arm 10 is located and held by
the detent mechanism 15 at the liquid supply position F as
25 shown in Fig. 5, the center of the arrangement of the four
nozzles 23 coincides with the turning axis of the turntable
73. When polishing the semiconductor wafer by holding the

semiconductor wafer on the lower surface of the wafer
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so that the change of the polishing pads 74 can easily be conducted. During
t he polishing pad change operation, the nozzles 23 supported on the' igp@@ﬂ?
end portion of the liquid supply 15 arm 10 |located at the first retr 0
position D are positioned just above the notch 103 of the splash cover 101,
whereby |iquids which may remain inside and drop fromthe nozzles 23 after
ceasing the supply of the liquids to the nozzles 23 fall through the notch
103 into the annular 20 trough 111 and thus the surroundi ngs of the

turnt abl e 78airzieat 7comndniprgissdngy thiee shmsp @ gaginis tquitds polhisstdimed nage
system al so nakes it possible that a pure water source is additionally
connect ed t 8urfaceuleds the o lipdingudadiatieofc dhepdvnndadd e Hrbudihe he

t ubes and nozzl es 25 after the supply of the polishing |iquid) the dressing
liquid and B8ldfhdndcldainithd s Heshat@asofAWs annuestateddnmad e RE t he
surroundi ngs,of the turntable 73. The |jquid supply arm10.is npoved to the
second - 11%he POG 236N 2@0% O ttd\¢ [fé&“ﬁrdin E&')rl?d’rhézlfd e thHaHed ent

nechani%g1mhen ht i_S nﬁﬁﬁssary to carry out maintenance work of the
pol i shi g nBERPAE RF™ch cannot be done with the Iiquid supply arm 10

oeated ot e |1 BHEBAB RS D Bl R £ e AR o

D) said nai ntenance CH i snountin € Nozzl e asse

o oo el bl dosich, SO S QTR e SN Srcsg o

pi eces of agpeRhEAORAYFHRMINR IR PR AN & vl ddl Bkl Airdei®rd Mg the

spl ash cover 101 to renove 't he
by a centrifugal force.

10 When the dressing tool 79 is operated for a dressing
operation, a dressing liquid is discharged through another
nozzle 23 for the dressing liquid. The dressing liquid
falls vertically on the central portion of the turntable 73
and is forced to spread uniformly over the entire surface of

15 the polishing pad 74.

While the nozzle in the conventional polishing machine
as shown in Fig. 1 discharges a liquid obliquely onto the
turntable, the nozzles 23 supported by the liquid supply arm
discharge liquids vertically onto the central portion of the

20 turntable 73 and, as a result, the ligquids can be supplied
accurately onto a desired region of the polishing surface of
the turntable 73.

The liquids can be vertically supplied onto the
turntable 73 by a different method without arranging the

25 nozzles 23 to extend vertically as shown in Fig. 7. 1In the
different method, a flow regulating valves V is provided in
the lines connecting the nozzles and the tanks T storing the

liquids to control the flow rates of the liquids supplied to

- 10 -



pi eces of broken sem conductor wafer fromthe annular trough 111,

i nspecting the entire turntable 73 and repairing the liquid supply §M&ﬂﬁ%ﬁmz
In this state, nothing overlies the turntable 73 and 15 the splash cover

101 and hence the mai ntenance work can easily be conducted. Since the
second retracted position Eis close to a side wall of the polishing unit
70, the mai ntenance of the liquid supply systemcan easily be perforned
fromthe 20 outside _of the oIishingsunLt 70, A retracted position G shown

in Fig. 5 miy h@ofSdes i ddtftofthene ity Heahaiarsl o itdie mozmhkes
mst be.meadinda s A Al ot G DR die N P (S hi s

nbodi , .the.disch i i d i, t.h f the foll ow
methods. | nPR AT SRR SHE et are R R S e - 12 10 JIN
2002 from each noﬁﬁle?x %gltah%&s{ d'be%tel d %iglr?(;gd [%l%%f ca)7r4gra%q:léqithee% ctyol ! trhdeer or

the like. The neasurene carrire exanpl e placing the

liquid pp I t fi fﬁﬂ e j tJ r Vi

nozzl e Eﬁitk%aﬁﬁizigﬁﬁﬁbeSQ% fﬁ&fﬁ%fs_lgeghgﬁggéifaq??gkﬁ{ e IQUI%F%ﬁ%p|y
arm and pl a%h?ﬁ)l;yt a®h A 0PliaC & GFHVE VL HarPtd e B e B ra i d €nove the
nozzl e assenbly fromthe arm 10, screws 16 (Figs. 6 and 7) are first

renoved andpblaanrildhe D'@howd agsenly.y sv t imkeheighlide supphegr akh 19 ARved in
the direction 10 X to thereby be separated fromthe arm In a second
measuri ng mehlemd helllde stemdionbty atpuwHeediinst e tthaceid goglasignas asy by an
arrow Y to renove the cover 13 fromthe slide nenber 14, the supply tubes
25,ar e t henttiesdereadt eedhegrsthd SconfGensequiatlyhe theee disd ndIhgadt i ons of

the supply tubes 25 are noved to a place conveni ent for the neasurenent
and, tHé eafimaedipiellyl @hove dhepfpalishinguingsd dids Hardewl Turnhahke fT2e

ends are measured. L .
so that the change of the polishing pads 74 can easily be

conducted.

During the polishing pad change operation, the nozzles

23 supported on the forward end portion of the liquid supply

15 arm 10 located at the first retracted position D are
positioned just above the notch 103 of the splash cover 101,
whereby liquids which may remain inside and drop from the
nozzles 23 after ceasing the supply of the liquids to the
nozzles 23 fall through the notch 103 into the annular

20 trough 111 and thus the surroundings of the turntable 73 is
not contaminated by the dropping liquids.

The drainage system also makes it possible that a pure
water source is additionally connected to the tubes 25 so
that pure water can be flowed through the tubes and nozzles

25 after the supply of the polishing liquid, the dressing
liquid and so on to clean the tﬁbes and nozzles without
contaminating the surroundings of the turntable 73.

The ligquid supply arm 10 is moved to the second

- 11 -



The second neasuring net hod does not neasure 20 quantities of the |iquids
di scharged fromthe nozzles 23. Therefore, it is possible that a 1¢ JUN 2002
di scharging rate neasured by the second neasuring nethod may incl ude an
error greater than an error which nmay be included in the neasurenment by the
first neasuring method. However, the second neasuring 25 nethod is nore
conveni ent and sinpler than the first neasuring nethod where slide nenber
14 and associ ated el enents are renoved fromthe arm body 11 of the liquid
suppl y arm retrgcted; posinismo® and kied de o diffe et atie Me hant s 3P ar m
10 is turned on the pivot shaft 50 and the position of the |iquid supply
arm 10 can é&sifyNGECFERETt &0 GRTE &Y M dERanC SR &KE vilt% t he pi vot

shaft 50. Thetefore, it is possible to 5 .inprove the pol.ishi machi ne in
Lorms of saPGlySByg: BRCHIE ARIGR SAWAE HF AEa i T H-EBME ol s t he
drive of th ol.ishin hi n t.h en.t is detected that_ the liquid
supply arm SE%RE‘P’ gﬁﬂg&?ﬁﬁé)tca%ao&taftg@ \Q.Gq[%dt Isiucﬁﬁ slif’pspjr %rbsq‘ tPont i n
a polishing at ndaving, of_ t. |.j,Shi ['rqg' i t opped.
For exaﬁpl e,fg'lp'?rti tétje%%sasﬁt%%e1>%gq§\}0|nd%dar?a%llrhﬁ§pdtqhﬂeéﬁm%% d sgt%o]gﬁ{/ﬂj;?% 10 and
the dressingnuniqel! dnuridlincs e e ARETHERIMIY S BorRSal SIS o@pPout
by a turn of nt he élar essi ng unilt ggl about 1ts pi votaMsyhaft Wn%n theg#?qu?%b
supply arm 19 b ahed 142uReS sk WrnPftd Medduid Gy} Yo Ol 4é1drdrin
shown in Fig. 3, a dog %31 IS étﬁtlgghed to the splash cover 101 at a §ings
pr edet er m nedtpesidf ahe andud LB chbIyds Aidmahrd daziles az3) body 11 at
a position which is close to and opposite the dog 131 when the splash cover
101 20 i S seemootinectpiydes piface sdnigonduchutr Jafa thadken o3 €asy to
determ ne whether the splash cover is set correctly or not. The spl ash
cover 101 i guretiabda 73 .noeatsivdrghdhies dmhestedcomean ek fioo mrergovéethe

mai nt enance of the turntable 73. If the polishing operation is_perfornmed
wi th the spPa&gess afoxiokem Segisranfuater pEtfieshi ke i e PRl atchrareh
scattered arqund., A drive mptor for, drivi nxgaat e turntacgle 73.is therefore
adapted to Bélpr dVSReSH iM% hhseisiF & iV %‘F‘eﬂ%f?é‘ pTeRHAERErthD1 i s

| onered and tihus t he S(;Lnsor ?é:r)’n 14 1 0 JUN 200 does not detect the dog
131. Furt_hefl, QUG f"?@ S ﬁyg 0 Tower the splash cover 101 to the

predet er m ned reg%arth&%s'stea%,ornﬁttgu;n@ 1S A RO P e o1& 73 ana

predet erm ned di stance when the s shcover 5 101 1s raised excessively so

that it1fecemRs dgRREsiddver Aol Rhd aEsile kb b Afi&aednddoneor dad -
Al t hough in this enbodi nent both of the arm body 11 and the splash cover

101 are nadealsq 18e beerddmddteaovabl e, it is possible for the armbody 11
not to nove vertically. 10 The polishing machine in this enbodi nent has
t hree positions wsdnee Hdd isqpuichd utinacred o sidnidre Bhelsl slase obarg by
t he detent mechani sm 15. However, this invention is not limted to such an

arrangement Sitige wedili i dqemdiirhing e W, | imahetengned afipphg 15
PO tion amljliaqtuildeassll.ltppc.gl.r;re sry(ast{e%:tcea(tjn peoa'lss‘l,:'zll.;nb'e performed from the
20 outside of the polishing unit 70. A retracted position G
shown in Fig. 5 may be used instead of the second retracted
position E.
The discharging rate at which the liquid is discharged
through each nozzle 23 must be measured to adjust the rate
25 to an appropriate value. In this embodiment, the
discharging rate is measured by either of the following two
methods.

In a first measuring method, the liquid discharged

- 12 -



If the liquid supply arm 10 is arranged to be turned by a piston-cylinder
actuator provided between the fixed frame of the polishing machine ahfl JUNQJ(?
|l iquid supply arm 10, any nmechanismlike the detent mechani sm 15 for

hol ding the 20 liquid supply arm 10 stationary is not needed. Wien such a
pi ston-cylinder actuator is enployed, a position sensing switch nmay be
associated with the piston-cylinder actuator to sense and control the
position of the liquid supply arm10. A rotary actuator may be enpl oyed

i nstead of fhem28aphsnomazdyl 2Adés ddreetdy. mPasured, biyf at lgeraldiuguied suppl y
arm10 is driven for turning by a stepping notor, the liquid supply arm 10
can accurat@Y}ibée§t@FpébeagdkﬁeldT%@ measvegnenti naynkewcahsiiedanptdéyent
mechani sm - 15 1.0 JUN 2002 In this enbodinment, the liquid supply

posi tion F fSTrs@¥AMRlBoPilacdndt ke AdRE3 At KEPPANt 8TMofl 0t B¢ &headdaifdnt of
the four nozzles 23.in the forward end portion of the liquid supply arm 10
coi nci-des WERTRRECHUPARPAG1QRI § OF TRECSing: thgpPezzde HoidyvdP, tasethedui d

supply positi is not. limted uch posi.tign. For _exanpl e, when the
peri phe dVlEHegggnF€6ﬂ&u@F8 eﬁahgr%§88 %QeniﬂqHﬁaeﬁuPQlﬂhé- A of the
turntable 73.Ln.the.polishing_operation, the_center of the arrangepgent of

the T our nobbPEehd5tRagh® 4 BLaEReBh VG  ehg” 62 5B% Beqra By p6oi ¢ i on

a.n a circulghofentRL Abs38 LAtrBek $N0 AA0NAVIRY adadidiy di which is

not used for polishing a sem co Thi's i's"because the
i quid supptredsOnkoafCh)2atk! ¢Ykat CeALYEdRRR Whkh REeARR;OAd ately

spread over the polishing pad and supplied to 15 the sem conductor wafer
300 which igsbenBiyPRliithhede A1Raki mBMBErTQhiiBE moRredC O dindg dirdttisiecond
enbodi ment of the present invention is shown in Figs. 8 to 12. In the
second 1enboxli tbentheaebiyqbied seppphyedr frdd the amel.udes fi xed nozzles 23
fixedly held on a forward end portion of a body 11' of the arm 10', and a
novabl e nozzl e 23In| angetoddnakchgunbugbingthogpothed conetrhd 3arim lpaxdyled ' .
The ffixed nozzles 23" are forned froma tip or free end portions of tubes
25' connecttd the| fggeetdgppipsdonated by @nc oWy Ya ter aesovg 1thaui d
source (not shomn%. The free end portions of the tubes 25" are passed

through ver ¢P¥&F ﬁrﬁﬁ@ﬁ kBPe§1AGPNBEMPRTL Hé /f SPRaFYPRRY FoRG% TP dRThe

2005 10 bythef] FAgonBAGsPa From shensappetts?, PA"bshe Phes S rom a 11 p
f | " d l4 shi l.iquj d

Chot " <hSan) PORFLLAR 8k e BApbly SABARCUSIAr RobRd Yo B0 ey £ 2P

through | ongbhydhRehtSrekotheRchauieficnt bhe arMeRedrtkl, andt imdgpld at a
desired position by a novable fixing device 30. Mre specifically, the arm

body 11' i sratégbykatneenigiibdayvidigchatigedulratonC rhes e iep@santd he
| ongi tudi nal slots 28 are dianetrically opposite each other in the vertical
di recti on. néasuaoedbl e

) The second measuring method does not measure

20 quantities of the liquids discharged from the nozzles 23.
Therefore, it is possible that a discharging rate measured
by the second measuring method may include an error greater
than an error which may be included in the measurement by
the first measuring method. However, the second measuring

25 method is more convenient and simpler than the first
measuring method where slide member 14 and associated
elements are removed from the arm body 11 of the liquid

supply arm.
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10 fixing device 30 includes a sliding nmenber 32 which has a substantially
circular cross section and is longitudinally slidably fitted in the rdn 00
body 11', a tube hol ding nenber 36 positioned bel ow a | ower surface df JW%
arm body 11', and a bolt 34 which passes through the | ongitudinal slots 28
in 15 the vertical direction and is threadably engaged with the tube
hol di ng nmenber 36. The free end portion of the tube 25" passing through the
slots 28 is fastened to the tube hol ding nenber 36 by a fastening nenber

38. The bolt 34 i3¥npbkiedenhodigbnt, vehei taquhdl euppigedrR0lonishdusiniedi ng
menber 32 and is threadably engaged with a threaded hole forned in the tube
hol di ng men®ertl3e. p¥iett ebaffobli agdnthbeposétian cifudhige Ligltidd sapdly

|l owered relative to the armbody 11' by turning the bolt 34 about its axis
so that thed®Pi 8P ngahefBELLlZ2bpsAREREER] BHgagP@SALian: Keaserdicompdassd
fromthe armbody. In the enbodi nent shown in Fig. 8, the novable nozzle
23" is IocéY%Hhagh P2UPL| Sttt POn oP@FREMEPi shi ngSsPPFSLRL®f tPhe

t t abl ' to.t ter . of f 300 - 17 1 0 JUN 2002
whi oh 19 be RGESLE] EhFeROLs5PRRSpBRFbARg BpLPETFORT GAEFEYRY 11 xed

nozzl es are osiéioned at &h% ceﬂter ofchhe. %Ii gigg su&faﬁ% gg tg%:V
turntable. ?%%.bﬁ? R this éﬁﬁoapﬁeﬂ?, BRIy ™ He150z 28 *F8r=dia'én dlﬁb a
pol i shi ng St 1 64b dob#1 BRYA ! RaBf1ABVER! EnallY wALRCH 1922 LB ML PG RIC LO
be novabl e as reéequ Fed. For exanple, It I's pre &rabl e that the nozzles for

di schar gi g B 0. 261 82Bhpbh $Ubin0d hbe BBpELEr|AkedlSQBREYLA0 AN i di zer

liquid are novabl € so tha hose nozzl es can ocafed at the sane

position asiiqdfat 5eppeYi pbsAdibhaei @n hNPHDIRhALgABBEEABLK!, TYHAS is

apparent fromthe foregoing description, according to the present

i nvent ion, ddjvsngcert brel pgutighstipphychiffecas lbeopped.edrout ekdapibe

turntabl e as required,
it is possible to avoid damaging the liquid supply arm 10
and the dressing unit 81 by a collision therebetween which
may be brought about by a turn of the dressing unit 81 about
its pivot shaft when the liquid supply arm 10 is at a

15 position out of the liquid supply position F.

As shown in Fig. 3, a dog 131 is attached to the

splash cover 101 at a predetermined position, and a sensor
133 is attached to the arm body 11 at a position which is
close to and opposite the dog 131 when the splash cover 101

20 is set correctly in place (Figs. 1 and 3) so that it is easy
to determine whether the splash cover is set correctly or
not. The splash cover 101 is vertically movable and is
lowered when performing the maintenance of the turntable 73.
If the polishing operation is performed with the splash

25 cover 101 lowered, the polishing liquid and such are
scattered around. A drive motor for driving the turntable
73 is therefore adapted to be prevented from being activated

when the splash cover 101 is lowered and thus the sensor 133

- 14 -



15 the mai ntenance work which i ncludes changi ng the polishing pads can

easily be carried out without being hindered by the liquid supply arm? 0 JUN200
t hereby shortening the tinme for the mai ntenance operation and (2) since the

| i quids discharged ' fromthe nozzles are directed vertically, the liquids
can be 20 appropriately supplied onto a desired position on the turntable.

- 18 1 0 JUN 200Z CLAIMS 1. A polishing machi ne conprising: a turntable
having a polishing surface; and a Iiguid supply system for supplying a

| i qui d suchd@eponpshipgertqthge 6ABol34id polishing surface; wherein said
l'iquid supply system conprises a novable ar and a nozzle supported %n
sai d novabl e arm ¥8rEheEnathelenBOFFHPIE bRt bO¥EFdtP6I FRARAY SOVRECED 1sai d
novabl e arm i s _capabl f being noved between,a liquid supply, position

wher eby sa?honBQQIBr?gegﬁgpFPSﬁeHegﬂ §FaRPFéFF9nv8gtF8aF S§b558 &%Borti on
of said poljshing. surface onto which.the liquid is to.,bhe di.scharged, and at
| east one r%?&%c?édggogiPFS e&ﬁEPéBﬁdsgﬁatﬁ§S?|8hF§ %8§iﬁp&ﬁ§g Pagfgily
out si de sai eriphet f i |t shing face; ai, liishi_n
nachinesfurf%gri%oggé¥g segggggggggirégngﬁggragngegggg%e%&pﬁgg %ﬁFs%ﬁr
provided bejygencahd 343! kaNALYomETRGE 8BY 3319 MByERLEqA' M enibol ding
said novable armat said |iquird supply position and said retracted

posi tion, rgRBeqim¥stYbothl efd%h@nhrﬁesba?i $M bRal ¥AleNGpaRstl avkies NMRIDEr
di sposed on said stationary nenber, a ball pressed agai nst said novable arm

by sai d el agtbcmgBEbED, haNdeir-eteaiey movaBdel, Nigai¢ PoMsi®lichdorsahd det ent
mechani sm hol ds said novable armat said liquid supply position and said
retracted pasitbody Léspettitvempvebyeendagilag.said ball wth corresponding
ones of said recesses when said novable armis positioned said liquid
suppl y 1posi ti on afidespodlisbingcmedhpoei ihothisespbodiveny hasighreel 0 JUN
20D2 said ball being capable of being disengaged from said correspondi ng
ones of saiHosdtéonseswherepphei Adanigr syePdvniered 0o cea He Sedal d novabl e
armto nove said novable armfromsaid |iquid suppl osition toward said
retracted pdspEiBRAARAPYi tbeydedgntomeghgpiisinilyg née PY¥&TactBrding to

laim1, wherein said,liquid | temincl ud fl Lati
devi ce t hat PEGHFAPRs S PPoWLAIRESHr PhéPodra 58 PR Pite | PhSi o

di schar ged £p9LR3hd 16%8 165 HRY o o 2lee 16lats JHand sypisd FgrAly ¥

vertically 0 sali rtion of “sal ishing surf ace . A po6li'shing

machi ng saccghdi RYoh0 anliab eatielpleN redrd orRiaplod @i s vertically
novabl e. 4. A polishing nachine according to claim1l1l, wherein said liquid

supply system conpei 88 aiguhd@akiupyl19f affz2loes s asfetiged |ty Gennenimd t o

different kinds of liquid sources. 5. A polishing machine conprising: a

t urnt abl e hayi agpaspohi-egiligdear aataatard provided between the fixed
frame of the polishing machine and the liquid supply arm 10,
any mechanism like the detent mechanism 15 for holding the

20 liquid supply arm 10 stationary is not needed. When such a
piston-cylinder actuator is employed, a position sensing
switch may be associated with the piston-cylinder actuator
to sense and control the position of the liquid supply arm
10. A rotary actuator may be employed instead of the

25 piston-cylinder actuator. Further, if the liquid supply arm
10 is driven for turning by a stepping motor, the liquid
supply arm 10 can accurately be stopped and held at desired

positions without any detent mechanism.
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a liquid supply systemfor supplying a liquid such a polishing Iiquid onto
said polishing surface; wherein said liquid supply system conprises & 0 JUN 2002
novabl e arm and a nozzle supported on said novable armto di scharge the
liquid onto said polishing surface; - 20 sai d novable armis capabl e of
bei ng noved between a. ~ 0 JUN Z~~~ liquid supply position whereby said
nozzle is positioned substantially vertically above a portion of said
polishing surf ace onto which the liquid is to be discharged, and at | east
one retracted posini shishembodigend .ndhel & i igosiupipdive dosddiiadn ' dig si de
sai d periphery of said polishing surface; and said polishing machine

further conpBFBed REsdfdgrarthadl aakesorde \gandes £ | prngeEesn arefipper
position to Brevent the Liquid supplied on said polishing surface from
scattering 5hEsfA¥TsBCF23ES pRedy dPesfioFidd SihPahic ehinda oned
position below a | evel of said._polishing.surface.., 6. A _polishi.ng machine
conpri si ng: SHPPEP’nFHﬂ &%hg\ﬁlﬁé’lﬁeﬁolwi% SRR A S 9 Ic}‘l.]'f% suppl y
system for supplyi liqyid such olishing liguid aonto.said palishing

st t ace:s wnEPERFEETR %o o e T BuBore s bpBly eBRe v T
nozzl e suppeot n.sai abl e .armto disc he _liquid o .S Al

pol i shi ng sgéhgggg ggig%ﬁgga IéﬁéﬁH%QQ§ cgggbpgggﬁlgéiwéeﬁntgg g%%%éﬁ%? a
1quid supbby RAR! Lietl RIS Het ROZAP s> RAS I RRP LS UAN A0 Al Yor
vertically above a portion of salg pol i shing surface onto ich the liquid
is to be di gpBakyedta®I@ 3i3 |i?1astthe_og%lri%trfi§f§ b draildron theredyt s de
nozzle is positioned radially outside said periphery of said polishing surf
ace; and satHenazzafyenfentapadltheoffduai npamved I8 reat d d\stidwn aitin SO
that the position of said nozzle on said novable armpositioned at said

| i qui d IuppFiEgpodi,t ben loaated ad] wsiyepasiltEianen @ sHEintydr stemge s vafage
in a radial direction of said polishing surface. - 21 1 0 JUN 2002 A
pol i shi ng maghithe »eddisyiing r@d havhng] & yradiars dbnria nigs anot qused for
drai nage nenber di sposed under said annul ar splash cover to receive the

li qui d whi cROAAEPI NG Gmseiganduedier FAfe it bdPd§ dSabesdFoding de

sai d periphery qf said _poljshing surface and stopped by said s sh cover.
8 . A polishiRGife P dec Aty SIS 18 e W hiter q“‘s%i%‘%ﬁm‘ﬂﬂaf RY)| ash

cover is provided wi. th.a do i.d . yovabl.e arim i ovi de '

posi 11 on SenbBrorstarstd il &3 AN ST R BEbLled vq
turntabl hayi.n EpY ' H QUi %Tﬁ) L fsdem for

suppl yitalns’(ga a%r’ibq%ie 1%?&@% ﬁt%ﬁ% oi(ﬁlr}?ld&ontlo slg:i po ?sﬁ%ﬁﬁg surface;
wherein said |iquiad pSdRARNM n%Y HaRRMIGRMAN RcFdMARERrd)sadsh@ nozzl e
supported on said novable armto discharge the liquid onto said polishing
surf ace; sembodivablte off Mhes pasadte iofvdreiingh Moy eshdwat weernFhgs i g8 to
supply position whereby said nozzle is positioned substantially vertically

above a porfliken of said polishing surface onto which the liquid is to be
di scharged, and at least one retracted position whereby said nozzle is

posi tioned radi al Ip desisgeond empadiment, & LW bIIRMNAETUrF%ce; said
nozzl e has a distal end through which the qugid S dischq&ged and
proxi meA9 endncdydesyifdad QRF PSP exteRRALY et T L1 2 dbhiRFd: ©3fd sai d
l'iquid supply systemjncludes a )iquid supply. tube ich is detachab
connect ed t 8% 'W%P&imo ndﬁof %itg‘eho%? eléan'd asr?vgn? sm?JYﬁ\%fﬁ ??Eﬁ#ghe
pr oxi mal enQBfo%ﬁdiﬂﬁﬁgﬁéili ﬁ%%ably supported on the arm body 11°.

The fixed nozzles 23' are formed from a tip or free end

portions of tubes 25' connected to liquid supply sources

25 including a dressing liquid source (not shown). The free
end portions of the tubes 25' are passed through vertical
through holes formed in the forward end portion of the

liquid supply arm 10' and secured to the liquid supply arm
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1 0 JUN 2002 10.. A polishing machine conprising: a turntable having a
pol i shing surface; and a liquid supply systemfor supplying a |iquid spghyy 2002
polishing liquid onto said polishing surface; wherein said |liquid supply
system conpri ses a novabl e arm and a nozzl e supported on said novable arm
to discharge the liquid onto said polishing surface; said novable armis
capabl e of being noved between a liquid supply position whereby said nozzle
is positioned substantially vertically above a portion of said polishing
surface ont §0whbdh at Kdxinguimgmber; @7be Ehgcmawggép andzae Re4sdsohermed
retracted position whereby said nozzle is positioned radially outside said
peri phery of TSR @ pdib SF dgesuremde Porddiad (9fq dWRHAY SPmaatarhpi sks a
plurality, of nozzles respectively connected to different kinds of liquid

sour ces;  anB94dSiPdydit@udch FOPrSes @At FROVEY) -cofpei $E82aeREz PPE tAtENt
Tount | menbePEneiend e gy S PRRed Vart A chRiaty Tty onon
oros ect TonRiBr PPomeEned P SRt 1o Fibas PERLAE Toried EEL TS
di stal ends Bgii.@ﬁoie%%%s %%Jfg%? gﬂ{i{}gx# %rvél%a\%’ﬁ)n'g Mbte: sﬁﬁB‘llfii%%i

nachine_con8r|5|ng. . et a pol 'shi'ng sur dg;
and a |iqui ¢ngUBRhY L4t AT T s SURRINIRG MieHHS riHahfS TRAJ S NGrddqui d
onto said polishing surface; wherein said |iquid suppl’y system conprises a

novabl e ar ngeatdon R t®es 1t 192115 A 1% B vab | rardi drfe td isdrge t he
liquid onto said polishing surface; and said novable armis capable of

bei,ng novedoppoa iltieqéadhs wpletr @A@S ithied vredtdve 1S aiid-duea i Ngheu foaed 1ied
supply the liquid onto said polishing surface, a liquid enptying position
radi al IN0 oufdxdegt devier @Boerincdfudes ¢ Edliidiiggnembidace Miridnitias g t he
liquid out of said nozzle, and a retracted position radially outside said
| i qui d enpt §izhgtpadiibildiy. clix.cud aypldrssisngaedcifimengt cigy diongttdinaldvl
further conprisin% an annul ar splash cover which is novabl e between an

upper posit FéAdedlyr &idted H@ (thguisg™s B dd on &P ialting memPeEe
fromscattering outside said periphery of said polisghing syrface and a

| ower posi t?gngﬁéll °é’elde$§1ci°8‘f asﬁic’é" ol HIAT s‘h‘JT f%tee.aqﬁ'é%%%b shi A2
machi ne accgr i i further. coppri.si 1 o d -dr gy er

di sposed un egoggi éqa(ref}rrl%aaﬁr Jps?,ap S;és qglg\?erdq)c}h}éecqg?r}ﬁlgeﬂt%ﬁlqw q&g%iezcﬁe%;?ops
from salel SphgshesRutia1aldisleRAIGM ARALIL G- HUM P SRILRENDIL IOl said
pol i shing surface and stopped by said splash cover,” sai'd Tiquid drainage
nenber bei ngudapoading mEMete Fde rhauirgeeMmehide ottt ol ocFaithendies ON
sai d novabl e arm positioned on said liquid enptying position. - 24 10
JUN 2002 1~25"Appelsiisiy rthrtacih heaGdotd B tis ciastered Werthe sabe |1 qui d
supply system conprises a plurality of nozzles respectively connected to

di fferent khpddiofg meglied sugess fHsteMipy insdmbey nBEhi ne according to
claim1l, wherein said quuid_supplyeéﬁsten1includes a flowregulatin

devi ce that regul 3hesbeliy G4 st @agisedhdhnangh & yarfgicahdrqleuferme

di scharged fromthe liquid supphg nozzl e fl ows down substanti al

verticdlly SRtoheasdigBng aeme A% 396! iishi Feanqke engaged with a

threaded hole formed in the tube holding member 36. The
tube holding member 36 can thus be lifted and lowered
relative to the arm body 11° by turning the bolt 34 about
its axis so that the sliding member 32 is fixedly engaged
25 with and disengaged from the arm body.

In the embodiment shown in Fig. 8, the movable nozzle
23" is located at a radial position on the polishing surface
of the turntable corresponding to the center of a wafer 300
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A polishing machi ne according to claim 11, wherein said novable armis
vertically novable. ~7. A polishing machine according to claim11, qmﬂwmz
the liquid supply systemconprises a plurality of nozzles respectively
connected to different kinds of liquid sources. 18. , A polishing machine
according to claim11l, wherein said nozzles are connected to a source of
pure water in addition to said different kinds of |iquid sources through
sel ector valves to enable said nozzles to be cleaned by passing the pure
wat er ther etRigaghs Poing gybiisrtrf KachhhePaedshdngg oPeratdion. 1 ¥hidifer ein
said nozzles are set in such a manner that distal end portions_thereof

ext end vert FR&I F¥*88wARArdeS28reaPRSLLIRPRY RdchPfe CERLSEdPHg H'E ¢l ai m 4,
dressi ng |1 BariraEhFcaurEdieCpdy thic tprRbel1S 3 RPhSIRT ApdBbSsCour co' anc
wherei n oo MBSHPERRY, “Bnak ol BOeRIE P BASLREBLEY & BRy Rl T 2"
N AR R e b P A A TR

actuator, apd @i flohgbhehhag ERGRI-EA . f UrbRes b ¥dest a1 RORLEERPABERSI NY
swtch for sensing the position of said novable armto conduct a position
control of sphd FR¥aRLEzZAER £d2. aAsPAkirgihgd anagkipRe sagtondigid d @nd aina 11,
wherein said polishing machine further conprises a stepping notor for

nmovi ng sai dnge¥asl €oar misuhArghay aal dxshepeing idRiidr aceneitkiable pesition
control of said novable arm 2~. A polishing machine according to claim
fuyther conphasi hjoaesengailekocadeber dogatgdwadt e eameotposditd canrad ar

spl ash cover is located at said upper position. Z9: A polishing method for
pol i shilfg atherrplashivgnpiayidg t he steps of: providing a turntable having
a polishing surface; bringing a workpiece into contact with said polishing
surf ace; anBN§U§BR§AﬁgABPgﬁEgﬁéL§@8h as a polishing liquid onto said
polishing surface_at a desired radial position of said pqlishing surface

D5, A poli shing nBEhdf ABBBFERHGTESMERPNEOrCIRAnG; AesSTaRidaMed radi al

position substantially corresponds,tq _the center,.qf said rkpi.ece which is
i n contact ﬂf?ﬂréépg 8Iiéﬁiﬁ GESPFaégyefg}oﬂ'péﬂﬁsﬁﬁ%f%ﬁgﬁ%) %ﬂﬁ%#ﬂing to
claim1l, wh .h.,Sal i red,radi il:isQN b i3l r to
the center %?ﬁgg?’dgggl ?gﬁll ;l\)g %3?5 nglg % %éstéhd ttzllréntscg%{}'tgaq{lé/zg%ofl 0 JtIN

2002 27%.5 A prbi sl ngeRBRhbBed waekokndichd ihe16lddisMchandi@ieithes Pl M Ky ece
is a sem conductor wafer. 28 A polishing machine for polishing a workpiece
conpri si ng: padsucahakheihgvibeg carirdleids butg withiomte bainy whincte rse Ak pilee e
is brought into contact to polish the workpiece; and a liquid supply system
conpri si ng digoidbbeppdyzkemadaeredyt shior teodngc ttdxe ttdme s ddheof a liquid
such as a polishing liquid to supply the liquid onto said polishing surface
at a desir etlaintipapngesioredatdonsand (3 siingg el ddauirs disHiaegrtg
machi ne accordingpto claim4., wherein said desired radial_ position

subst ant i al f§oBoFhespEAGLeso ake dd&RCdedoiesiilFaldilpitdie WALIfs £3 be

ContaCEuM‘tQpS%BSrRQEEiQ'%%p%ﬂEE%F%hto a desired position on the

turntable.
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A polishing machi ne according to claim4-, wherein said desired radi al
position substantially corresponds to the center of said polishing SuriﬁCﬁN

of said turntable. A polishing machine according to claim4, wherein sa d 2002
wor kpi ece is a sem conductor wafer. 3 2 . A polishing machine conprising: a
turntabl e having a polishing surface; and a |iquid supply system i ncl uding

a tube having a distal end and a proxiqﬁh¥§ﬂg adapted to be connected to a
source of a liquid such as polishing liquid and a nozzle provided at the

di stal end gf the tube for syp s g 5t e nlai-aui i:d, ol i shing

surface, sa?d nozzl e being ngvgggé@ggh?hgkctﬁg@rgl Ifﬁﬁﬁhqﬁon of the

nozzle relative to thapaldihing s (2o camie; adiupded, and?
CAY. A A& A AN A LA A& ASC. Ay. A AR, CASAY. A A RO AT, AT Ay. A(F. A 3. Af. AU A,

A;A&|#58EZ|NV5V{ a liquid supply system for supplying a ligquid such a

_ | wnhc”Y] ca] ca] ca] cal ca] ca] ca]ca]ca] ca] ca] ca] calca] ca]ca]ca]ca]ca]ca]calc
a] ca] ca] ca] pbalicHiey caldwiad calttd d£il@! pdd F$Rinig surface;

BN$V#X} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca
] ca] ca] ca] ca] ca] cafhea]ecial el iah ] lciachciad cadpth 1y 49l kdiv [ comhpshsds Zh] majabllea] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
] calca] ca] calrfi,Parld a nozzle supported on said movable arm to discharge
PR " L #Y###SNSSSS&} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] caJtdw da]mH]d ajrcta] c2d vdh] wal Tt} ted csledea] cal ca! &&&&&W X c(d(()) s*
| ******_ +h++++, , - 2-3-?-s----}xsnid_Z] ] ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] calichmjadule Hn] o] alakle i He g apeupdabetween a | /L
/11 060s000011(2a222 o . . L
3F37333334CALEHIH SRR RO ThYen caeeghn) talt Aeafte) £9) PaFdAferpda) caj ca
| cal cal cal cal qal cal.cal o) ogl cel G2l £ 55 58 A A 4451 P NERR AP 3801 8Re8 L T8

yxsnid_Z]] C%luggagcg% o tcoa]vgrg:}&?]ﬁg% ,‘ii;?‘i&x?i&ai§alc?a%&aéfééﬁélgéli€'ala%ﬁ] g3l caj ca

] ca] ca] ca] ca ca] caJc

D <N<<<<<=Fzy=5==%> 222R2272 KF§§§ [ calca] ca] cal ca

ca] ca] caj caﬁ%ﬂsga]ogfc%ﬁgﬁ%‘gcaﬁi cai cai ca ca]%a c%?%&é} ﬁg]zgg]]acg]]sca} ca} ca} ca}
cal kBBBBCC positioned radially outside said periphery of said polishing

. DJDDDDOEj EE EF9FtFFF"G.GeGEEHﬁLHVHbFUJL}xsnl Z]]ca] ca] ca] ca] ca]ca] ca]ca]ca
] ca] ca] ca] cahnasdarad cadiw@] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! L+
NSNANX NPQARTTTTVWKZZZ\ ' A8 """ "a

bHbbbb5c$d| wr mhc" ¥adial qad Iciadicha]a abact) red celctiidcadompriasea] eaptatdapealycal c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! $dadddd4eqeSf}fff, g6gCg"h” hhhi K
idi}iii"jo ] preaak )k shide @) e anecharl en) eegveijed] kafvaprafFaiapfca] ca] ca] cal
ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca ca]pa]ca]cgica%ca]ca!kklnn4g>qK psuuvvvvbx
201171\ | K KA Raeat ol g e 5] CBTYabLe] BT CAPE aPeaRakpc RRad) cal cal ¢

1$. 1 MI9E [ gb

oLy o] cal caTterS A A6 T Bl €3 Ao RaDER) 68 Bt B, BREL AR 0 0L ot et

e Y& () - VR (Y. L1OY&: () - 0% ()-10%& () -
R T e
z10%& ()-9' (])193/8%(%&:?19% Ve {d st W B &rBa{ #304040h) 52k a1 Q¥ thbnary
1098 () -y910%& () -1 10%& ()-110%& ()-vbF dE* T 10%& (
PF109%& () - GRHYE ()a foHlDYrédsod 1998 fst - s408EmbyabY et/ dy( saeyz{Vv Z
~\ 110! eS$10%& () -1 S$10%08 ()- ! S$10%0& ()- & 10% 0& ()-3 10 10
10<10%&' () - 214S€ic member, and recesses formed in said arm so that said
2[9~\:111'S/ 9$10%&' ()- & ! 10% 0& ()- !~ ' 10%0& ()-1]:' L0UD@E ()-!:' 109%02& (
)- S$10% (& (Qe teeriil MG har@dh 1084 &5 (3ad 1064 &bLs - AHA%AE 6pid 1G'qmitD’ o

supply position and said retracted position, respectively,
by engaging said ball with corresponding ones of said
recesses when said movable arm is positioned said liquid
supply position and said retracted position, respectively,
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' 10' 09<10% 0& ()-!i S/ 9%10% & ()-7tdE~_@1!10% & () -3y

10% & ()-S3"10% & ()-s 10% & ()- MO & ()-10% & ()-U7taB~_@ 1! Y40% fL'U(jUﬁnm

"1098 & ()-f"#10% & ()-!110% & ()-"y! 109 & ()-! D&$10% " & () -

BNIE~_ @ 1! SOMLO% & ()-/10% & ()-S& 109 & ()-f Y+10% & ()-y) mL0% & ()-f' 10% &

'()-$VdE:/ 10" 10"9<10% & ()-SF: @ 0% & ()-f8

109 & ()-S610% & ()-f410% & ()-210% & ()-#Xi xY:/ 10"y109% o0& ()-"10% 0& () -

10% 0& () - @Ga0% d&1() LEI¥m&apab W hd¢Ing 1dtsengiged from said

10"109% 0& ()- @0% 0& ()-S $109% 0& ()-y10% 0& ()-910% 0& () - @y10% 0& () - KW

E/ 10" @| 160xoc&sppnititn ciqs -SRIV D& dJe 838 MPWBPRIYING a
10% 0& ()- @10% 0& ()-.KkdE:/ 10"210% o0& ()-1 10% o0& ()-,/

"10% 0& () - ErefieXesslineds£umao&e Waldmwerahle PFrayNe 1Meve0saido o

10' 0" <10% 0& ()-fl:10% 0& ()-810% 0& ()-6M 10% 0& () - S49! 10% o0& () -
10! es&10%Xx@OoVRbLee &M I@RBSgHd 1igabdssErplyY 1IRASVEIRP (Yovandosal

EZXGYNC

& ()-8&10% & ()-4zodY: 10!L',10% & ()- 10: 10: 10:L<10% & ()-!e@- 9$10%& () -

| @- 95109 TPiresgedu@ogithion and vice versa.

2. A polishing machine according to claim 1, wherein said

liquid supply system includes a flow regulating device that

regulates a flow rate of the liquid so that the liquid
discharged from said liquid supply nozzle flows down

substantially vertically onto said portion of said polishing

surface.

3. A polishing machine according to claim 1,

wherein said movable arm is vertically movable.

4. A polishing machine according to claim 1,

wherein saild liquid supply system comprises a plurality of

nozzles respectively connected to different kinds of liquid

sources.
5. A polishing machine comprising:

a turntable having a polishing surface; and

a liquid supply system for supplying a liquid such a

polishing liquid onto said polishing surface;

wherein said liquid supply system comprises a movable

arm, and a nozzle supported on said movable arm to discharge

the liquid onto said polishing surface;
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P dEdY: 10!L' S! 10% & () - SY"10% &

1109 & () - S10% & (52HATREBYIE 1‘W§ &i)cap?iole!?%éa%@“ioﬁ‘?ﬁed between a | 0 JUNTN

;%8?;3 i 8 g;%%%%(g Q%J.Y..g/gé%aéﬁv %bgcygg%égid nozzle is positioned
10 & () v SR8 )1 PIIOMILI Q5oh a0 505 OB ELLLaT 21000 1 #

Y###$N$dEdY
sssva - 1o ot 117 BT (TR 17 P bt o bR
20 o () 15T SRS T &1%@‘% TR (ToHR8, 30 +ere s

11t f9- FYA01Q% 04 04 f 1 T
112 RS e UD AN Lgl OS OB i g

"10% & () - s&UrH¥8e (dnd 10%W & ()-?-s---.(.".dEDC
1'tf9-F%0" 10% & () - 10% & () -#GLO% & ()-"!110% & () -
TIOW & ()- 10% & (9aid .pdlidnaBpCrddhie FAAr @ r comprises an annular
10% & ()-0'10% & ()-/10% & ()-& s!10% & ()-F+: $10% & ()-!1&@"' 10% " & () -/ 060
S000000dYNC sp g sh FOdved0 " wiiDeh 108 Ind 08B ke (PetWeen an upper position to
10% & ()-,S84"10% & ()-,s610% & ()-4:$10% & ()-0011(2a22dEYNC
prevent the liquid supplied on said polishing surface f£rom
scattering outside said periphery of said polishing surface
and a lower position below a level of said polishing surface.
6. A polishing machine comprising:

a turntable having a polishing surface; and

a liguid supply system for supplying a ligquid such a
polishing liquid onto said polishing surface;

wherein said liquid supply system comprises a movable
arm, and a nozzle supported on said movable arm to discharge
the liguid onto said polishing surface;

said moyable arm is capable of being moved between a
liquid supply position whereby said nozzle is positioned
substantially vertically above a portion of said polishing
surface onto which the liguid is to be discharged, and at
least one retracted position whereby said nozzle is
positioned radially outside said periphery of said polishing
surface; and

said nozzles is capable of being moved on said movable
arm so that the position of said nozzle on said movable arm
positioned at said liquid supply position can be adjusted

relative to said polishing surface in a radial direction of

said polishing surface.
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1'tf9-F9d 910% & Y10% & "10% & "10% & "10% & ()-(10% &
3F37333aBYNd 1(|)tf(g5? Sohlrl(g rXachlng anC)Oldlng S)clalm g ]@21 'E% 0 1O)J{m2002

1096 & 109% 0% & ( % #109% L%i 05" 4445aB
YNC 1! §129y|:(§‘63}“ ;%3&‘%)3']&%6{ }3’5%}‘%‘3‘3’2 ﬁ’%? %ﬂl%’ifﬁ &”P% %) satt” i
109% & () - y3" 1 % &' 575!\!555586 EYNC

111t 9- Foab! FO% AT YT 2r 1055 & Y ey 11D0d 270 4 &R 6% EIE’}JS EX28% &

ot Ll A AL s oo i

Ll tf9- Fodyz %A%&gg@%%@ﬁ%& Ch Y307 B L bHe (k0 & ()-8

999' : d: : dBb 10/&&
10% & ()-f$ % B3eS10% & ()- "10%& ()- ; ,,,dEbC

1!t f 9- Fod! y4$109 %I 210%&'() y010% & () - /10%&'() 9-

"10% & () - ylgH#10% & () - <N<< 11t 9-FoA! " 1004 10\, 10\
10\ L<910% &))" Y: 3" 10% & () - y ;Ldg??’g' VGt £95%% <1_ _y___%PE?wH?:

J10m e (). AORE i é'?’a“%ﬁ%o%xk@?? SBoE3RETHLIS 15 Poge 058 s
109% & () v SIONE (3 S:a08 ()< DLOM Bl - T5R7 2B @IEEHC

LMtfO-FUL' f 10% & ()-% 10% & ()-#!10% & (
"10% & () - f lsEiPdi& d )sas@sPAAaBH C 1|tf9 F%iZ'lO@&&f() 0
100 & ()-f. 100 & ()-&-10% & ()-fF+&$S10% & ()-!,) #1092\ 2\ & () -
A7BkBBBBBBBY _.@ 1!tf9-', 10%& (olishing machine comprising:
| a turntable having a polishing surface; and
a liguid supply system for supplying a liquid such a
polishing liquid onto said polishing surface;
wherein said liquid supply system comprises a movable
arm, and a nozzle supported on said movable arm to discharge
the liquid onto said polishing surface;
said movable arm is capable of being moved between a
liquid supply position whereby said nozzle is positioned
substantially vertically above a portion of said polishing
surface onto which the liquid is to be discharged, and at
least one retracted position whereby said nozzle is
positioned radially outside said periphery of said polishing
surface;
said nozzle has a distal end through which the liquid
is discharged and a proximal end, said distal end being
extended vertically downward; and
said liquid supply system includes a liquid supply
tube which is detachably connected to said proximal end of
said nozzle and slants upward from the proximal end of said

nozzle.
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10\ 10\ 10\&<910% & ()-fF: 10% & ()- S8L0% & () -! ey4! 10% () - BCC DIDDDAB]_@
10t10-1 &#10965& ()- g1096& ()-, "1096& ()-@"1096& ()-& :!11096& ()-

"109%& ()- DDOEj EEEEdE] @ 1!tf9-1111096& ()- y1096& ()-L10%& ()-,lg 10 JUN 2002
10968 ()- "109%& ()-" 1096& ()- EFOFt FFF" GaBj @

1tf9-,-1100& ()- F+" 10%& ()- ! #@ @10%5& ()-,' | 1096& () - Y10%6& () -, #- 10%

& ()- "G-GEGEQ}WUE _@ A polishing machine comprising:

11t 9-,f81098& ()-, 6! 10%6& ()-4° 109%& () -, 2! 10%6& ()-010%& ()-, /" 10%6& ()

~ HLHSHTHUHVHCHNI i Ja —tﬂrmtanné/emav&ng)alpgm%sh&ng) surfece: (Frd 105 105

1058<: 10%¢& () -3 nTLO

101 ar0vg ()1 - o gt PP ?Lllﬁg_ R ‘fOFGS&EB;%E;Eg() CdESe PR @

200, z-wa% S iy i bl 1

HER I Pl s i i
arm and a nozzle supported on said movable arm to discharge
the ligquid onto said polishing surface;

said movable arm is capable of being moved between a

liquid supply position whereby said nozzle is positioned
substantially vertically above a portion of said polishing
surface onto which the liquid is to be discharged, and at
least one retracted position whereby said nozzle 1s
positioned radially outside said periphery of said polishing

surface;

salid liquid supply system comprises a plurality. of
nozzles respectively connected to different kinds of liquid
sources; and

said liquid supply system further comprises a nozzle
mount member for removably mounting said nozzles on said
movable arm, said nozzle mount member having a lower surface,
said nozzles being extended through said nozzle mount member
in such a manner that distal ends of said nozzles project
downward from said lower surface of said nozzle mount member,

said distal ends being separated from each other.
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L.y SMLOY & ()1 (x, )" 10%Db& ()- 1) <" 109 F& ()" 10.)s" 109888 ()l oy
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AMAB__ " ZXPollishing liquid onto said polishing surface
10HL< 109 () - || / #10%& () - 5I/#10%)&'( JEHL- 1 10%K () -1 $, &109DD8 () - @ #e$,

&10%tHAHE ()‘ @ %@Wl&@ %)7 stem comlpi| ises a movable
"109%& ()-f: 1109 () - &#10%&'()-'10A&' )1 %' ()- 10H 10Hob5c$dadddaBm\V

&GO 0YE (ghrnhS ab¥Wéea (Nozz1d drted on sald movable arm to discharge
“100& ()- " 1098 ()-19- &10V& () - ddAeqest} 11 dEMN &GLOYES 10%& () - 4100& () 9-
109&’ () - sy YHHEOUR fYiq ) diOB d31d JEeKingf sGBg46696@R8" hbC &GLO%
10% & ()-'f10% & ()- 10 10

10L<9109%& () - Y:! 1094 q )mor83 D % n{ ) 1 & hedahditb Ké doBBbE€ing moved to a liquid
&GLO% @L0% & ()-! YVd0% & ()-310% & ()- "10% & ()-@

10% & () - y#Lrply (Desition "abgye B Ci &GIOVEHSN1086 &uEf apk# 10%6s&PPIly, the
110% & ()-L10% & ()-S10% & ()- 10% & ()-jj kMckkkkkdE:/ 10°

10° &<910W“&y%qngIm@gp(ga +polishing surface, a liquid emptying

10% & ()-S)' 10% & ()-'!10% & ()-%40% & () - kkkkkal | 1nT P. /1| S3"10%ScS& () - @
i S3"10% / & ERI@SS® 01 R LY - tS81e 0V ZBeT PR Y 260FR1Q) DFECHIRY) - 3

surface for emptying the ligquid out of said nozzle, and a
retracted position radially outside said liquid emptying

j position.
12 . A polishing machine according to claim 11 further
comprising an annular splash cover which is movable between
an upper position to prevent the liquid supplied on said
polishing surface from scattering outside said periphery of
said polishing surface and a lower position below a level of
said polishing surfacé.
13. A polishing machine according to claim 172 further
comprising a liquid drainage member disposed under said
annular splash cover to receive the liquid which drops from
said splash cover after being scattered outside said
periphery of said polishing surface and stopped by said
splash cover, said liquid drainage member being adapted to
receive the liquid emptied out of said nozzle on said

movable arm positioned on said liquid emptying position.
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10\ &<MLO% &Iy - K~~J- 7wU3~\ A1 ppEishing machine according to claim 6,
wherein said liquid supply system comprises a plurality of
nozzles respectively connected to different kinds of liquid
sources.

15. A polishing machine according to claim 11,
wherein said liquid supply system includes a flow regulating
device that requlates a flow rate of the liquid so that the
liquid discharged from the ligquid supply nozzle flows down
substantially vertically onto said portion of said polishing
surface.

16, A polishing machine according to claim 11,
wherein said movable arm is vertically movable.

\7 . A polishing machine according to claim 11,
wherein the liquid supply system comprises a plurality of

nozzles respectively connected to different kinds of liquid

sources.

18 . . A polishing machine according to claim 11,
wherein said nozzles are connected to a source of pure water
in addition to said different kinds of liquid sources
through selector valves to enable said nozzles to be cleaned
by passing the pure water therethrough.

19 . A polishing machine according to claim 11,
wherein said nozzles are set in such a manner that distal
end portions thereof extend vertically downward.

20, A polishing machine according to claim 4,
wherein said different liquid sources include a polishing

liquid source, a dressing liquid source, a dispersant 1liquid
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movable arm and said stationary member so that said movable
arm is moved by said piston-cylinder actuator, and said
polishing machine further includes a position sensing switch
for sensing the position of said movable arm to conduct a
position control of said movable arm.
27. A polishing machine according to claim 11,
wherein said polishing machine further comprises a stepping
motor for moving said movable arm such that said stepping
motor conducts a position control of said movable arm.
23. A polishing machine according to claim %

further comprising a sensor for determining whether or not

said annular splash cover is located at said upper position.

2% A polishing method for polishing a workpiece comprising the steps of:
providing a turntable having a polishing surface;
bringing a workpiece into contact with said polishing surface; and
supplying a liquid such as a polishing liquid onto said polishing
surface at a desired radial position of said polishing surface
25, A polishing method according to claim 1, wherein said desired radial
position substantially corresponds to the center of said workpiece which is in
contact with said polishing surface.
26, A polishing method according to claim 1, wherein said desired radial
position substantially corresponds to the center of said polishing surface of

said turntable.
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a turntable having a polishing surface with which a workpiece 1is
brought into contact to polish the workpiece; and
a liquid supply system comprising a movable nozzle adapted to be
connected to a source of a liquid such as a polishing liguid to supply the liguid
onto said polishing surface at a desired radial position of said polishing
surface.
29, A polishing machine according to claim 4, wherein said desired radial
position substantially corresponds to the center of said workpiece which is in
contact with said polishing surface.
30. A polishing machine according to claim 4, wherein said desired radial
position substantially corresponds to the center of said polishing surface of
said turntable.
31, A polishing machine according to claim 4, wherein said workpiece is a
semiconductor wafer.
32. A polishing machine comprising:
a turntable having a polishing surface; and
a liquid supply system including a tube having a distal end and a
proximal end adapted to be connected to a source of a liquid such as polishing
liquid and a nozzle provided at the distal end of the tube for supplying the
liquid onto said polishing surface,
said nozzle being movable so that the radial position of the nozzle

relative to the polishing surface can be adjusted.
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