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. *166166* The present invention relates to a polishing machine 5 conpri sing
a turntabl e having a polishing surface for polishing a seniconductoa ﬁﬁf 6

or the like, and a polishing Iiquid supply unit for supplying a politd H§ 02

liquid onto the polishing surface of the turntable. BACKGROUND OF THE

| NVENTI ON 10 I n a sem conductor wafer manufacturing process, a polishing

rmeh e 15 used o planar ze sert coputap AR surfaces, The pol shing
adapted Lo be 15 turned o predearmapeposatioo speed. o WHIRIIFANAL,
and. Bress S RAC s pludhe ser conductor waf e against the pol shine
o5 10, o1 Sh 20 i SUAAGS Ol 26T £0NUEL 0ot B Siesamtoe!
uhi1 o SUPPICEE B eSS R0k 001 0 Rayoni e palishiRg surkace dod e

cont ai ni ng gd& 4y abl €emPEohiecvetewacarr ber taad1tike ,deesSiand1gdhing
therein. As shown in Fig. 1, in a conventional polishing machine, a

pol i shi ng Surdwrice fipEl ¥ winiabfér28tppWinh AOpo3hishgngulfiaed d ontsuathey
formed by attaching a polishing . 11 JUN 2002 pad 202 to the upper
surface of pdla dhinmy ablef 204, of stsapplhretawieh vari ous kinds of |iquids
including a polishing liquid and a dressing liquid which are needed for

per f or m ng BASIKGRAUNIp Pt THRSINVUENT A6Npol i shi ng of sem conductor wafers) 5
dressing of the polishing surface and so on through a nozzle neans 203

whi ch 18 set aboVa thesenkerndnetandvebare®rBUf 26 THTLRGUPFOSEHSH v & ube
means 205. However, this conventional polishing machine has the fol]low ng
probl ens. PGSR HRAFRLDE o1 Felfigd2b _Hﬁﬁn?ﬁgzﬁi&&W&qgﬁaH%FQHHﬂ? ns
205 whi ch areg;ixedly hel d above the turntable 201 hi nder mai ntenance work
whi ch i ncl §&8s-&Hdhgi ng the pol i shing pad 202 attached to the upper surface.

of the turntabl e&q}%rloénﬂﬂseﬂ%\g?ﬁgcgége(g%l ALEBoRIR g Lo rdesd ed that the

| i qui d di scharge 3 falls onto the polishing surface of

the turntallgAGbal RaPPS§t h0Posubhahbeshiokabhe ahiduighgteda-app opri ately
spread over the polishing Surface of the i turntable 201 by a centrifugal

force)1s. e.curhdsit i dNpReastdbmiheacestatial spkald,on efafidie damiabl e
201, the position on the polishing surface of the turntable 201 where the
liquid 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 ligquid 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

L
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falls may be different fromsuch a ‘desired position depending on the flow
rate and velocity of the discharged |iquid. 25 The present invention has
been made in view of those problens and it is therefore an object bfl JUNS0D?
present invention to provide a polishing machine with a liquid supply
system that does not hinder maintenance work such as - 2 11 JUN 2002 the
exchange of polishing pads and is capable of positively supplying a liquid

O THE"| VERH GRS ER SBecg oo S S dtn e SR i L i 1 shTng machi ne
L U S P
10 posi t1 ohLGHERGBRC R AFEEATRS S sBaId IR shre e F A FEof e FEOFTEHED Ve
i Schar gedCeRhA B! RS IE T ALd PO I Thet Sh o R G EoRPuaters.
PUrther cofBPFEde5a oG taariid o rel o gt he sy Bet o Pher the i qui d

suppl y posinga%% Ol 4 N '8 rActad PASEdd Ofhe BRIET AFSCRART| EBhABCTER to
DRAW NGS Fig. is a schematic side elevation of an arrangenent of a

turntabl e Qnﬁiﬁu&(az@u?pﬂl’& A R R h ®NBds pol i shing 20 machine; Fig. 2 is a
schematic planview of a polishing machine in a preferred enbodi ment of the

present inventi ogowdivir 3 titsiArcEiNaigbohal guolishing machineabhe &RE an
armwith a liquid supply nozzle unit included in the 25 polishing machine
of the prefennesrierhadioedms Fig. 4 is a schematic sectional view taken
along aline 4-4 in Fig. 3; Fig. 5is a plan view, simlar to Fig, 3
show o a - 3 (1) JUNe2@OZzlleumsansy 213 pnd thrmstigtE THRPLY nfWPEh the
ozl e U (s Posiloned: F19c8,00,2 RRIL NeSULNRL Blan Uyl ologthe arm
ni 1 acoangier e HBRRed e mEn B Ron P CoR dpRe chRgBaR ee [ e nozele
polishing pad 202 attached to the upper surface of the
turntable 201 to a new one.

15 (2) Although it is desired that the liguid 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
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invention; | 10 Fig. 9 is a side elevation of the armshow in Fig. 8; Fig.
10 is a side elevation of a novable nozzle included in the nozzle unit of
the armshown in Fig. 9; Fig. 11 is a sectional view taken along & 1 Utk200?
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 OQUT THE | NVENTI ON The best nbde
enbodi nents of the present invention will be described hereinafter with

reference to the 20 acconpanyi.ng .draw ngs.. Fi g a,$CHERRK Gelivew of
an entire EBASEKGRENGS 8?5’ 5 gnd’a%cha}rgde%z? ACCor danﬂge withealrille
enbodi nent of the present i.nventiaon. f [ it 9on2a bHEiBBENINI Ng
machi ne GOSHEEleBSIPS&H%f4§ﬂ4l'ﬁ?tﬂéﬁaqgﬁpﬁw%%ﬁém a.%o?i%hing opgration
and a cleanin% unit 90.€unggé%ﬁys with the polishing unit 70. The units 70
and 90 ar eSEEREEENEF i%h T HiF i Ght housing. In the polishing unit 70, a

turntable [ 'l&%ozﬁd T mrdrsol N 2002 at the center of the
pol i shi ng §i§9i§%{ an aﬁ%HfEV§4 assenbly 77 and a dresser assenbly 81 are
st

respectively dis ithehsiglee fnt hendantiah| ea78o1Thnicarri er
assenbly 77 incl E%es a \r/}\l/agfee% carri%ﬁe 75 in the shape of a 5 disk and

capabl e of m%%lhqinrég & W SFidda hei 0ol & sheguaadseppbyi agshgmt kempafisrindtad
contact with a polishing surf ace of the turntable. The dresser assenbly 81
i ncl udes a @RI htw0la® 4 méelshapepof teddpskther mgvabdien@xithet©

pol i shing surface of the turntable 73. A workpiece transfer device 83 | 10
i s di sposedupgary thel paiid esnbssenboyigiing snufarer 0f SefEHIARDT waf er
fromthe polishing unit 70 to the cleaning unit 90 and_vi ce versa.. The

pol i shi ng machi napemioratsle qwhit%im@vébg?aPPBWeéﬁdaal&ﬂé‘&gi SRS at i on
as descri bed below. 15 A sem conduct or wafer t,%,be ol i h%%nitsie( i ved

t hroughoa gelsitsign svereny ~the RAaZEPedFi RGSINLPEE. STRE Semi'conduct or

wafer is carried through the cl eaning unit,90 Q. L j nsfer
devi ce 83 ofeRtHieccdblY sAPAGS Ui Pofg?ﬁg ?g %’H(ee \R/g)?g%hé'gl r%@g?%?oéfhi

carrier assenply 77 is, turned f I hownd BtFiikask ab@8g a path
i ndi sated P a‘f'l?%vxi%?ub ck§ E;gnn%’%ea\%%?érag}%re?rh \tgr?\’éj wor kpiaece transfer

device 83 to hold it on_k OWRE 8Bkl 268 nloelzalees Al ticneaXi sunbibie
returningaﬂ?ﬁﬁ??ﬁ%&pg?ﬁi%ﬁabcgﬁeg E? 25 the arrow Ato a position above
the turntth%aﬂ&erfBﬂeE? 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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then I owered 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 11 JUN 2002 polishing liquid is suppHHe 6f
the polishing pad 74 through a liquid supply arm 10. After the poli'sh
operation has been conpl eted, the sem conductor wafer is returned to the
work transfer device 5 83 so that the wafer is cleaned and dried by the
cleaning unit 90 and, thereafter, taken outside throuygh the delivery .
station /ﬁmkﬂr@hétﬁonsEPﬁ@téﬁéﬁawpéﬁeh§§ebé€ﬁ‘8ﬂgﬁ1gﬁi%hnq %H%%%?nbstool
79 is pressed against the polishing pad while 10 being rotated about its
axi s and BRsHLEPRAG it he path designated by an arrow B over the turn table

73 so as to dress the polishing pad 74. Duri t he dressi 0 ipp, a
dressing |iquid Fs9supplfed Bﬁgalﬁ’hé} Si‘ﬁaé’hipﬂ%“pé’o‘% %S‘fmrt%hé%g‘“r?@ui d
supply arm 10 the detail of which is 15 explained hereinafter. The
pol i shi ng FR&nPA2Z48cHPdAg to the enbodiment is provided with a |iquid

sni ng He i Aéz Aot he embodi ment |
ahy cn 11 b debEPr bdo RofePRETLY, CRGUEVSH s RISEAR ot NS SR8 20

liquid supply.s e i qui.d draining systemw || briefly be explained as
follows. Re g?r¥§é E%zgﬁgnggqﬁnd 4, the polishing nachine according to the

enbodi ment of thp;pregent iNARK QA dvd dif A dadh Wiith acispl eshzTevenitOl to
prevent a liquid stuch as 25 the polishing liquid supplied onto the turn

table 73 by,t Becbirduindes YRR S¥d@md ranbsaaidet i of e ptesaetperiphery
of the turntable 73 as the turntable 73 is rotated. The splash cover 101 is
provi ded wipHeathohch 103. An annul ar trough

| 10 Fig. 9 is a side elevation of the érm shown in Fig. 8;

Fig. 10 is a side elevation of a movable nozzle
included in the nozzle unit of the arm shown 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 CARRYING OUT THE INVENTION
The best mode embodiments 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 maghine 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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- 6 11 JUN 2002 111 is disposed under the periphery of the turntable 73.
The liquid stopped by the splash cover 101 is collected in the annul ar
trough 111 and is drained fromthe polishing unit 70 through a dqajm”pgqp)
not shown. 5 The liquid supply systemw ||l now be described. The quU|£
supply systemincludes the liquid supply arm 10. The liquid supply arm 10
has one end portion supported by a pivot shaft 50 on a frame |21. A nozzle

assenbly 40 conprising four nozzles 23 for_ _selectivel i ing a 10

pol i shing #Fqthe eenhedr 8&sith§ PPrIdSd{d Y™ (?f’lb't ﬁgl&/ot%er%%g%orti on of
the liquid supply arm 10.. A detent nechani [ r 'ﬁﬁﬁk t he pivot
shaft 50 s@ﬁﬁ%@?iﬂg7gh€npiGU|Je§§8§I?§5é%6¥§ %$h§aﬁg€§%% necﬂ§%?¥n115 i's
able to selectively hold, the li.qui I t | QRH S sappl Y
posi ti on FA{ERESEHsPR Sﬁt%’ﬁgwﬁ]i g,lle{ﬁl%) ytfu(])[?l%%ﬂp &%g ?ﬁleé ﬁii)%ui d, a first

retracted gOSi tbg% gf'ﬁ%}ﬁ%é e v%%réxp*lfir}&i J;ht'h’? idrigabseagd 6k a second

retracted PpoSFER séparated fromthe periphery of the turntable

73. 20 _The_liguid _.suppl r i ks mdRi SRelihanapper
surface of 4t PBP\A&?@’%’% p@ﬁ%&(}gﬁﬁ;& svfjeipfdéegerrechanir@smilnc?udi Ir:g a slide

menber 14.,1h 1.8, 25580 ¥ AQ iSod@asdenedit ta dpd D saifgesdracel @f of
the slide H5%§8?8§itﬁfﬁﬁé§cremélor the like. A cover 13 is detachably 25

attached t @pLhe HRazA ASSeREl Mrédsee assembayval tinelwleera Adseshdng in
Fig. 7, the liquid supply arm 10 can be noved vertically by a hydraulic or
pneunat i ¢ pibehofoCyln RURY dtipmtaf .a disk ford dArdsminrgoRhghpoddsding
mechani sm 15 conpri ses an el astic nenber di sposed at a predeterm ned
positi on oRidFady @ thl, turhdblertised apgisieandrameresuftydeSof 3 he
base end portion of the liquid supply arm 10 by the el astic ggnber, 5 and
recesses f drmed spogdie damertieiré el of @ﬁ%efb‘ai-‘é EhdEBoFERBRESE tthe 1 qui d

supply arm 10. The liquid supply arm10 is_held at th .qui d ply
position Fsemiedniduitortwaieedposi HhenPHLHFRAE ggégnéoréfréb%gd posi tion

E when the ball engages with the corresggnding one of the recesses. 10 Wen

a torque exdeadiimy dpklede? #MnBLCYaY Ge s applied to the Iiquid supply

arm 10, the arm 1Q can be relea i i whehad bpwsathedel by
the detent mechari ?np°é§§%+?%é§%§%%é€n&%g?gggﬁp%o??éd férggliding on the

R e R e e e

Sinila{sto the d%ﬂ%ﬂ&niconductor 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.

20 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

25 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
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mechani sm 50. The nozzl e assenbly has a nozzl e hol di ng nenber 40. A
forward end portion of the nozzle holding nmenber 40 projects 20 downward
froman opening 21 formed in a forward end portion of the | ower MF|| t he
cover 13. The nozzles 23 are held by the nozzl e hol di ng nenber 40 é@“& t
the distal end portions thereof project vertically dowward fromthe | ower
surface 19 of the nozzle hol ding nenber 40. The proximal 25 ends of the
nozzles 23 are respectively connected to supply tubes 25 via(§0ﬂ$ectors 24.
If the di spalishisgoflithédndszseppidedr @ st ¥HENDRA s(f face 19,
| i qui ds such as a polishing liquid and _dressing liquid discharged from _ g
1 1 J thnoeghoat Raandsz Se®r2y R&Ve 12 tendency that little quantities

thereof remain on the |ower surface 19 of .the nozzl.e hol di er eto
their surface teAﬁﬁGﬁ,tﬂﬁeP@BQSElHﬁXP&§Qﬁt%ﬂ%qFﬁhﬁﬁéhufH#§%§ﬁggbrtgg

contam nati on_can be brought ahout. 5 However,. ., j .EEQQ EQEN lace
the di st al SeRECHBALCERE HRLETe Woffltéjsmf%iaaﬁ'oe tpr%egj v?a%léd ro%h??eafagagr%
surface 19 of the nozzl e hol di ng _nenber apRstcieamigach

ot her, Such3ashi RS éﬁhecéf S %‘gt icgltrieacnaeﬁ&gae@%\?%f]g%%. g(/\hi e The fou%csuppl y

e 20 e X b Bkl ) ik Wt sdde tiRYudethachEnedenty o

predet er m HE | &0Kt o 5 NOT 1 Zont ane to prevent the liquids from
remai ni ng gg Ehen§%fply tubes 25. A polishing liquid, a dressing liquid, a
di sper sant Plefla ng liquid and chem cal |iquids such as an oxidi zer 15

liquid or the like sy B SHRldEthd Gidea 1P| yas ubesn 25ompeepedt i Lley.
Specifically, the supply tubes 25 nmay be connected to different tanks T or
sources of g3uGhildpuidls Tespegienisa agashsnntha FoyisAinFhpadumbdrleand i
construction of the nozzles 23 and the supply tubes 25 are 20 determ ned as
requi resl. Haenepeicddtsd cibdlie 1tguaxisuppdyseenolelangl the 88ddyi bed
hereinafter. Wen the liquid supply arm 10 is |ocated_and_held by the
detent neclasiismat=dtby han | xpew Bupyey Bbei tNER EaRie2d3sROWARS d%ig. 5,
the center of the arrangenment of the four nozzles 2 COi“ﬁidgée?%Ego he
turni ng axidsests ttiee tRehtapies @A \idn JUIFEH Ny T n&- S EBnabict &r "waf'er by

hol di ng the sem conductor wafer on the lLower surfa : fer g _
11 J U N 2608ressiny ¥5a3hd f eig?ﬂgl?ﬂeoggﬁe%éXSag)ﬁsl?tsP%g%pgﬁfh7i4ﬁg

surlgce, o S Pall BILTB 50, 4yt kDt Hee bk S a1 i
fOrmﬁr95po@ﬁéﬁ%fﬁeahﬁeLéﬂHE?tér§quly arm 10.

The polishing machine according to the embodiment is
provided with a liquid supply system for supplying a
polishing liquid, a dressing liguid and so on which will be

i described hereinafter. However, prior to describing the
20 ligquid supply system, a ligquid 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
liquid 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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The polishing liquid thus discharged falls vertically on the centra

portion of the turntable 73, and is forced to spread uniformy over the
entire surface of the turntable 73 by a centrifugal force. 10 Wheri t N 2007
dressing tool 79 is operated for a dressing operation, a dressing liquid is
di scharged t hrough anot her nozzle 23 for the dressing |liquid. The dressing
liquid falls vertically on the central portion of the turntable 73 and is

forced to spread uniformy over e enti.r f | 4ghi ng pad
74. Wile t h%z@#éppﬁefihén{?&ﬁv% i8&&9%’&%’2#&?@“%&?%@%%%%% in Fig.

1 discharges a_liquid oblique to ur 0t i
support ed %@ethéqPFau?5°§8%§I§¥a& edﬁgg%gbbég%ﬁgtsﬂglCﬁ???%%%?%tﬁﬁténthe

central portion of the 20 tur ble 73 a . Fo5kl the t { &QYhds can be
suppl i ed atl®r aRBPY2En{E o4 ersl}lﬁe&%rdeg'lsoﬁ%gflt dg pol i shiehgﬂ;ftrf acg of the

turntable 73, The |iquids ca vertically Sppd ed onto the turntable 73
by a diffe'Rhf Eﬁtﬁb%qﬁgﬁhéu?lgﬁPa d#%ﬁ e 25 nozzles 23 to extend

vertic%bly as shﬁﬁgd&ﬁﬁﬁkgrsﬁpﬁgg.%@Eﬂ@ﬂjﬁﬁfﬂﬂndwﬂﬁgxheébfiﬁuﬂreguhating

val ves iS prov the necting the nozzles and the tanks T

storing the,|jqui tihe i riedestoguidestpoly darmsuppl.i efheo -
10 11 JEﬁ#&%gzg?ﬁ%ﬁﬁggg%gg%gSh?ﬁét t he quJ?%s di scharged fromthe

nozzl es wi [L]lj_thj}at R8P Uy frllas/ ediid cald ypewehonfstubportpdehdt portions
of the nozzlés are extended obliquely. Wen changing the polishing pad 74
attached tgithe Bnugnrerscswif acemfme N2 ur it alvlzz 178 assenhieiv Yhe, the
liquid supply arm 10 is turned by hand to the first retracted position D
shown i n Fegmprishihgy [fau theapids 23 o $%1@%EhvﬁéYdd§FSPPEH§P€-ét t he
first retracted position D by the detent nechanism 15. gbnse? ent | @n;here
i s notTo ngpdQ iisimied dtietyidbow e tdee pHiiehthgupddiF406+9% RB E‘Fnt able 73,
so that the change of the polishing pads 74 can sily.be conducted. During
the polisheng madtdmgeE o a1 EH A t FRPRGY ZFEY gg‘supported on the forward

end portion of the liquid supply. 15 m 10_| h [ etdrppded

position D are pdsidatsfd T?Jgtﬁa%b%@eﬁ[ he® n%’fg}%%%g g%a%hgh%ppggﬁrtcover 101,
wher eby |iqui ds whi ch, may | 0.1 RAS] doemorof.r onhe hgeberzl es 23 after
ceasi ng thg%s&ﬁﬂ%??ﬁl?%et$§gg+%%i@oégﬁgﬂgo?zIes 23 fall ?hrough t he notch

103 into the gnnu jLopghe 144 38dethusetensudr atediligsicf sumply
turntable %% 'S né%ﬁc%%taninat%d by the dropping |iquids. The drai nage

system al sqqpkes 4¢ Posshbie thpblg pusetwaner Jdivec@oss tgdl tyhawa |y

connected to the tubes 25 so o
Fig. 3) for supplying the ligquid, a first retracted position
D close to the periphery of the turntable 73 or a second
retracted position E radially separated from the pexriphery

{ of the turntable 73.

20 The ligquid 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 like. 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.



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
t ubes and nozzl es wi thout contam nating the surroundi ngs of the tunniygale
73. The liquid supply arm 10 is noved to the second - 11 11 JUN 2002
retracted position E and held by the detent nmechanismwhen it is necessary
to carry out mai ntenance work of the polishing nachi ne which cannot be done

with the liquid supply arm 10 |ocated.at the l.iqguid. s Pt F or
the 5 first retrﬁBPeGeEG§FtWGHhBPJ§5i&%WQOWF3H§%%eqﬁbgﬁﬁa%?%ﬁﬁﬁéﬁﬁﬁﬁes

di smounting the nozzle assenply 40 from an .arm bqdy. ey biqupd supply
armto neaghPE°§GSpP§ &r PHeSeTE Iy Qﬁ?(ﬁoqréynﬁéﬁﬁ%%a%?s%%gfged from

the nozzles 23, renoving pi.eces  of SE Oropefies baekeanagn the 10
turntabl e ?3llr BEEFESG @JQEiaéﬁm%gﬁér 101 to renove the pieces of broken

sem conduct or  wafer from t.he augh 1d by | fisPesi 4 891t haefbeir, e
turntabl e PSTEAGTY &fait en&Jfﬁgﬁr#%ﬁﬁ)géupply system In this state, nothing

over | i %S,ant he turntabl e g@{%ejiglotn splfsh sovescd0ds apdehpace eha

mai nt erfanc8"JoF R EEF Sasi uct'ed. Since the second retracted
position E_i |.Qs i:de. mal her®ol o Shimge unidgui/d, sdpely arm
naintenancBO%FiP&e%¥%gﬁ?hsgﬁ%ﬁ¥€-%@s %%1can easily be Sirforned fromthe 20
out si de of 1{hg Peldiehitg tiH t1 i s@sp Bt pesposeni Bp Gushowmsitn Fig. 5
may be useé instead’of t he second retracted position E. The di scharging
rate at whiggh 48 dd qidh i sonlischarges sdcoughrebrachedzpestiipnsE @ren
neasured to adjust the rate 25 to an appropriate value. In this enbodi nent,
t he di schargienganat erdgageasuied bye e¢oheespen@hedf BREoRENFIEWS SIS In
a first neasuring nmethod, the |liquid discharged - 12 11 JUN %%gz fQQm
each npazl &2 iss whreet | sxeeedingdabyradgtainired YoiPfdd® GPRHNET %,
The nmeasurenent may be carried out by for exampl e placing-t | § qui g supply
arm 10 at tthe fiir®iiq e3¥RRIBRFBsT P ohD ﬂFmrgﬁDSFﬁg thg%g%%ﬁgtﬁ##h4o

together 5 with the slide nenber 14 from.the Liqui p r1nahd placi ng
it on a pld&e Ravkhlientvierethe W@ﬁsh?gﬁeﬁy.thg Pg§%§2 t g§ﬁ§§§?ﬂ assenbl y

fromthe arm 10, screws, 16 (Figs., a Rr r Gah tihen the
nozzl e assenbly\ﬁ ?1%$E§§I|%%g%£ ér5§4z%§9§55%§ ?Ert%ggﬁ?}éﬁtion i 10 X

to thereby be Jfrompt heyghdvet N ensesoinde MRambei-ng amatshod) t he
cover 13 i§£§ﬂﬁfgﬁé?ﬁgﬁﬁ% d??ection designated by an arrow Y to renove the

cover 13 from{he; sbidersmnbenaldg bii€ theplsy itebee2Brdrsn tienin a
di sconnected fromthe connector 24, the free end 15 portions of the supply

.tubes 25 arg; pawedohoxabpl acaetentemechianfiem sHaideds freridit dmeent
thereafter, the flowrates of the liquids discharged fromthe free ends are
neasur ed. tmddikasksmon80neasuri ng net hod does not neasure 20 quantities of

the |iquids discharged fromthe nozzles 23. X
q Thg 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 -



Therefore) it is possible that a discharging rate neasured by the second
measuring nmethod may i nclude an error greater than an error which miﬁﬁ be

i ncluded in the neasurenent by the first measuring nethod. Hovveve},1 Ne002
second nmeasuring 25 nmethod is nore conveni ent and sinpler than the first
measuri ng met hod where slide nenber 14 and associ ated el enents are renoved
fromthe armbody 11 of the liquid supply arm - 13 11 JUN 2002 In this
enbodi nent, the liquid supply arm 10_is turned on Et/fe gi vot.?haft 50 and

" the posititheohoghdelsi @F dasigp@ IR cett bakt Yy Ded WP bLtE85by a

posi tion sensor conbined with the pivot shaft 50, Therefore, it | i bl e
to 5 i nprovherrefpFamsHim@edif NS t 2 oF ls%f%i? y{% B?%@I!L%i hél;ﬁﬁﬁ‘?

i nterl'ocki ng mechani sm which controls the drive aof pol i shi e so
that, whenmpiibeg @dteedtedhoidi THEFTHUFEStPD! y“%é?%‘ngﬁg %o#ﬁg%ggog?ic?t% y

| ocated at the |iquid supp osition F | . pol i, shi hitoBpoihe 10
driving of TER&IHd gstﬁ*%)Pﬁda%féjﬁeai%o%if%rﬁﬁg%& oré%{gaﬁglg?glﬁg i's pgssi ble to
avoi d damagi ng the Liqui.d suppl 0 hendr 85589 HAlt p8ktbms

col lisidn fiR¥ gﬁé%mééh%ﬁﬁscheonﬁ'ﬁ%d%%%bugﬁxgcéb%t gy & turn of the dressing

unit 81 abqut .its bivof t hectEquUEFoRUPREY18%BY! QuirSadle a dlf
position of# éz}het ﬁgoﬁzlchqeiﬁsgfiu%%?ﬁ%&g?i{on F.oAs showmn in Fig. 3, a dog 131

is attacheqyto f Lastu SRy ShedPdr ahnd REedepeesiinggapesittionn eamid a
sensor 133(11’|htse ac{]{lzc ec}'?(t?o t he a?m body 11 at a position which is close to

and opposi {.gydie dqger 34 dMerng her sebashmenyeion0tadObes asetidedr.r ectly in
place (Figs. 1 and 3) so that It is easy to determ ne whether the splash
cover is set cornagtley ®©ie NBdur THepsbyashbesveb afe exteadeidc@uty fimRMbl e
and is | owered when perform ng the mai ntenance of the turntable 73. 1f the
pol i shimg aper atéwsr i 53 petfiey nedewinhlihedsptaghrzsdesesmiret Bk d) t he
polishing liquid and such are scattered around. A _drive nmotor for_drjving
the turntable &3hésizometalopbandapPcBreyehE HPRev AN IE FRBbiTH HAR VAL ed
when the splash cover 101 is |lowered and thus the sensor 133 - 14 11 JUN
2002 does rat Weg evePPhE HBBSE325-Further, it is possible to lower the

spl ash cover 101 to the edet erm.ned_r | ar. _posi.t.i or, €Al Mm
body 11 by a pred%t%‘PHﬁlg D if‘gﬂég'mﬁeﬁgt% %E%‘% ;léﬁhggv'era tgcilgllis%égi%ed

excessively so that it 0 ' iRl q i@ dsh e sensy a3t deséect the
dog 131. Alci]h%%ﬁn?’ni%ﬁ?‘gaegrggdkggﬁti%ggt %lggltdtﬁe arm body 11 and the spl ash

cover 101 arf R§e 10LE Yekbi makl veMNai8ed ttd THROSSIgY By foubése2ar m

£
body 11 not 0 Tove verticall y. 10 The polishing machine in this enbodi ment

has three pasibiepsvihere ghecifavaldlsypphy s8uppl§ tabelse Afelmiyste i onary
by the detent nechani sm 15. However, this invention is not limted to such

an arrangeneshnedbadpebi ghiffigreachiteekmayl ey satrdesmt oiech i igdidgppl y
15 position and at |east one retracted position. If the liqujd supply arm
10 is arrangespéctheelyr.nad Ispownpiisy di-dy|7 nddPeaBiRes 3bvi ded bet ween

the fixed frame of the polishing machine and the Iiquid supp a I
any mechani sem$tkactieondefe fhenBOFEdiain 4% & ’"ﬁlﬁ cﬁqf%p iﬁeg‘iég?i %g} ég?uppl y
arm 10 stationary is not needed. \Wen such a piston-cylinder actuator is
enpl oy@d) adpberiissdsEFsite@Uki%th may be associated with the

i ston-cylinder actuator toq.sens ) Siid, O i hepki qui d
guppl y a?/m 10. A F alo)‘f’e§&ot&§tnorO%n%&d%?%%y%%%gt%%% g?o‘?%}%ngb |

pi st on-cyl i&der a teléa Ellétrft& , if the liquid supply arm10 is driven
p

: cri %%&ei . .
for turni ng®B§°ESEppig notor, the Iiquid supply arm 10 can accurately be

stopped and hel d g, desied iRpsid | Aisp 1§ tAawt 1@nys deseatedeahanhemd byl5
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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11 JUN 2002 In this enbodinment, the liquid supply position F is such a
position that nmakes the center of the arrangenent of the four nozzleﬁ &ﬁ d?
the forward end portion of the liquid supply arm 10 coi nci des mﬁth1t é 200
turning axis of the 5 turntable 73. However, the liquid supply position F
is not limted to such a position. For exanple, when the periphery of the
sem conductor wafer 300 is not noved to the center of the turntable 73 in

t he polishing operation, the center of the arrangement of the four nozzles
23 may, ascemeved 1Y SIAE Pressiy |Hrateanat agdinpbstee oroL ASBLBGr cul ar
center area of the polishing pad having a radius H which is not used for

pol i shi ng sugdmiceondfudiiy Rafeshod Pad 34 Qf pelauterihelieqdrd $ifpli ed
onto such a circular center area will be a ropriat§é¥ sgread over tgg

pol i shi ng Padiskdnddotqwid s 151§ FRALERT chhalick oPTRAFEFTBHBRNPER i%F bei ng
pol i shed. A polishing machine_in accordin Lth a secon odi.ment, of the
present i n¥dSt POFZLES otuP g+ FRYsthe g%r€%¥ﬁ|ﬂ°¥ﬁé°§e8gngﬂgngéﬁﬁﬁéht, a
liquid suppl rm10' 20 includes fixed nozzles 23" fixedly held on a
formardsen&“é Y ALY body 11' of the arm 10', and a novabl e nozzle 23"

| ongi tudi nal |y abl URpQr . on, ' i I 23
are formnmed frommgﬁfﬁ oo]?lﬁgleneé ﬁld‘?lg%é?i&(l)lgés%?Q%%ﬂeéeQSEQg%%nggggg%'t?ag‘lﬁ’isqui d
supply source 5 i i SSiN i gul C n S rcBe {4 ee
end portioﬁ%‘o ﬁgﬂﬁbﬁggq%%?tgéﬁ %%sg%% ?ﬁ?gﬁéﬁyée??§cgﬁdtﬁggﬁgk hol es

formed in ts.tbgrefaca feonfPostéPntRé Eheikbqdihdrayppby ane tQrnantbiects ed
to the liquird supply arm-" 16 11 JUN 2002 10' by a fixing nmenber 27. The

nmovabl e nozgl & Z&EntSif@gaEdedres a tip or free end portion of a tube 25"
connected to a polishing liquid source (not shown). The free end portion of

the tube 25" is passedtiverdiesasiygt hooligh9l bagppediahel 5ozl ot Slr2&sigrdred i n
the armbody 11' and is held at a desired position by a novable fiXxing
devi ce 30. dvwmaispeti facdtéysinpelhawmiBody @ischergedubbramighe MtV ng a
circular cross section and the longitudinal slots 28 are dianetrically
opposi t e eastemkae?3 | FoF hehgedrpeaing) féatiign. The #BFEBIRI161AIg devi ce

30 includes a sliding_nenber 32 which has_a su%stant%akby ircq%qglgr?§s
section andakls orRf tHaRhdY | 9P sEPRaBPY Rt BELEAOPHETa M I 1?03 {Ube
hol di ng nmenber 36 positioped bel ow a L ower .sur e,of t : " ogand
a bolt 34 it hl%agglé%e?h 8u§ﬁr?ﬁél 8%%." uai né)lf"%%l 5?15? fgﬁ_‘ll%rerlnS t ea(\%rqt)ifcal
directign i b engaged with the tube hol ding nenber 36. The
free e%g pggﬂ?&%o%¥£§ﬂgaté%g Zg” passi ng through the slots 28 is fastened
to the tube hol diyg; 1BNPRE 86zRYeaihashenicoaviearienals polllistiald mdchine
passed through a vertical hole forned 20 in the sliding nenber 32 and is

t hr eadabl y £n0ae66nWihhFragt hieadedhbelge st ar Medin tod itqusel shodmit agthenber
36. The tube hol ding nenber 36 can thus be lifted and |owered relative to
t he arm bodyudidtabyet uthengothaebolkB 34ipmpotted tby dHlies SouidhtsepRly| A8Mng
menber 32 is fixedly engaged 25 with and di sengaged fromthe arm body. In
the enbodi nbisclhvegs LaqRigs SertheaddvamrendyA eodirals poghtey af 4he

radi al position on the polishing surface of the Iurqiable orres ogdi gto
the ceRPer wirmtahier 7306nd. 1925 2 FEsSPMG 208 HIBH IS B s Bﬁ% t&d to

th |'i shi tion, while the fixed. I ot i o
cont or of (HRCRRRFENnGREDr Padl oaF tha SV A1 & R RGUghL O e ERFECe of

enbodi ment)_only th z for discharging a polishing 5 liquid is nmade to
be anabIe,t%ﬁy¥8Fﬂ§PB%§z?§és may be made to be novabl e as required. For

exanple, it is prefer able,hatahngeneazlardiory diheral nneo disger sant
liquid and the nozzle rdischarging an oxidi"'zer 11 quid are novable so
turntable 73 by a different method without arranging the
25 nozzles 23 to extend vertically as shown in Fig. 7. In 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
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t hat those nozzles can be |located at the sane position as 10 the polishing
| iquid. I NDUSTRI AL APPLI CABI LI TY As is apparent fromthe foregoin
description, according to the present invention, (1) since the I‘EJP@ZWZ
supply armcan be | ocated outside the turntable as required, 15 the

mai nt enance wor k whi ch i ncludes changi ng the polishing pads can easily be
carried out without being hindered by the liquid supply armthereby

shortening the tinme for the maintenance operation an 2). since Lqui ds
di schar gedtheonreRrdegsos dhady &1 rle‘&”édi£éilts|%q%ﬁ t’#egr?i%@% ségg#&%e 20

appropriate[iwéuppkieqﬁgg%gﬁﬁﬁg%%héﬁqﬁ%%%%%aﬁ3¢g$é£maéLgﬁ%a€+§.%ﬁd18 11
JUN 2002 CFALpSLDELAR g i sing: d tufnfa aving a
pol i shing surface; and a |liquid supply syste 0 ing a liquid such a
pol itShi ng PPEERLANENOS §%é’:ed fg%ﬂ%qs%ﬁ ﬁ%ﬁ’?%%%&%%?%fﬁisﬁd I igui d sglppl y
system conprises_a novabl e arm_.an nNQz. i gompMabl e arm
to di scharge jthewpie&uic RN L FHF foaﬁlﬁﬁﬁlgges%érﬁ)gg{e; . saﬁhérr%va%l earmis
capabl e of being g@%‘ﬁqebﬁtf’”eteﬁ‘e atdgﬂggil uppl Yo POShEL OB dhetgby1sgudanozzl e
a

i s positioHBE®&u y vertically above a portion of said polishing

surface onto which the Jiquid is 49Pe,digcharerd £ongtatekeasteane
retracted 58?? oy SVngysékf %ozife I's positioned radially outside said

peri phery g%si@ﬂéﬂﬂﬂiéﬂﬂ SUrFA&e; 5 andrrsai i pold sdupigl yreahh ne0 f st her
conpri ses Stationary nmenber and a detent mechani sm provi ded bet ween said
stati onary pEP§e 13N S5 thi®¥abie enen £orsbotdingcsaddpoeishibs & fvat said
l'iquid supply position and said retracted position, respectively, said
detent nmechari HBidiEt U digadsel BSt | Carendmreni kposteen® L4 Go§gaflgonary
menber, a ball pressed against said novable arm by said elastic ”E”gﬁ§1 and
recesses f ammedliateshy dabove sthe hpoliahdngepadt 7 hefRatPEmtNGINdEE S '

novabl e armat said liquid supply position and said retracted s tion,
respecti velsp, ﬁhﬁtﬂ@k@i@@aégﬁdoﬁaFﬁemPPﬁl€BﬁPésBeﬁﬁiHg Sﬁ@s%ﬁéﬁix(Pe
recesses when said novable armis positioned said liquid supply position
and sai d r elaret@RPosi tion, respectively, - 19 11 JUN 2002

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 1is
not contaminated by the dropping liguids.

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 tubes and nozzles without
contaminating the surroundings of the turntable 73.

The liquid supply arm 10 is moved to the second
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said ball being capabl e of being disengaged from said correspondi ng ones of
sai d recesses by applying a predeterm ned force onto said novabl e fﬁghhg
nove said novable armfromsaid liquid supply position toward sai d 002
retracted position and vice versa. 2. A polishing machine according to
claim1l1, wherein said liquid supply systemincludes a flow regul ati ng
device that regulates a flowrate of the liquid so that the liquid

di scharged fromsaid |iquid supply nozzle flows down i substantial]y

verti cal | yrehracsaddppeiitiion & assi diegsl ibshithe dateniedrechanpsSBorPeR;i ng
machi ne according to claim1, wherein said novable armis vertically
nmovabl e. git AspokceisisagYmiehicRE T QoY e en or ket eFResai d 1 quid
supply system conprises a plurality of nozzles reiﬁgctively connected to

different RPAdShang mgehdngouhdeh ‘annnotyde Jangy Wakthi Hee cbiBliEi ng: a
Suppl vi ng BUPPAS asBudi doeshiaty theh e &b B PR FLRYRh Bl pRacke
Suppor tod SATES FerBRRNEs AR A SR Rl aieEed o Ra Rl P
surface; 'H%g&meigﬁ -l%%o%on%%tnfi‘hﬁqﬁcg%fe aé#éﬁbffpﬁé' ergh BRI BgmRRE

bet ween a po y said nozzte is positioned

substanti allhé o ertical i'%_]eﬁé%{@%%gédﬁ& Ofl, Gfie Sk He POLHS My NBrsULE cace HIHP

whi ch the | dis to , and at |east one retracted position

wher eby sai d,nozzl.e ﬂg%dﬂﬁ;&diwe&héa%%éd pHb i fReSAbdzpesi piery of said

pol i shing sSurf "ace; pol i shing machi ne further conprises an annul ar

spl ash Cov?rrem‘éﬁii% i dEyal e deturedoRduspPerwapstt bookea pnewdrt the
[iquid supplied or. 'said polishing surface fromscattering outside said

peri phesy efarsaiabiolishi rgnseiig atiee asplashovevepoiDii tr ehowea Uhevel of
sai d polishing surface. 6. A polishing machi ne conprising: a turntable
havi ng a pelieshing®Wwicken senicohdgotdrsupbty E¥shefheoR IRy it Reh
liquid such a polishing liquid onto said polishing surface; wherein said
liqui d supgdliyl syistspecionpd | ee enkbvabFBrREAPLland3adRdz FEEUHINS B on
said novable armto discharge the Iiquid onto said polishing surface; said
novabl e ar i@k papRl Bf SHeF#Y- nroved between a |iquid supply position

e o P T T B Yl P e
posi | bied PR T3 BT8R T e e, T R T scer and
said nozzlqgagfﬁyagébggnggcgghng noved on said novable armso that the
posi tion of said nozzle on said novable arm positioned at said liquid
supply position cginbe tdeuséednd retracted position E is close to a
side wall of the polishing unit 70, the maintenance of the
{ liquid supply system can easily be 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
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relative to said polishing surface in a radial direction of said polishing
surface. - 21 7. A polishing machi ne accordi ng conprising a |idul duN 2002

dr ai nage nmenber annul ar splash cover to receive the said splash cover after
bei ng scatt periphery of said polishing surface splash cover. 1 1 JUN 2002
to claim5 , further disposed under said |iquid which drops from Bred

out side said and stopped by said g.. A polishing device according to claim
5, wherein said annul ar splash cover is provided with a dog and said

novabl e ar fres gech dezake 3 qa%sdxlf%tﬁéwsw%@ds%ﬁ\ ngt3aratedy. 9 . A

pol i shing machine conprising: a turntable having a polishing surface; and a
li quid suppiyisderemy dihes ubibisi nghe meeéiuaeéﬂ%% é‘a}yoﬂ%%rﬁarfgflre?‘au?atoWO
said polishing surface; wherein said |iquid supply systemc rises . a

RRCRLAEN At th 85 B

novabl e ar FPTasXaMHey A actpporhed B kd; g char§d the
oved bet et TR ARTLIRP S DSk (5 IHHES ey a0 e bR SE, 30 psOetaiay
wht o the. I F1e 5ot de TRt ot aR ohe Phaebd HaBPEY, 3L AR T on
bobi shy g SHAE hiat ol SR e Ledr OLbE' e oREf=HRERRRRLY B SR o
diSChargedr%@Qnﬂaaﬁflgﬁ?%gf@da?ééﬁﬁlfiﬁféﬁ end behngoextepded Mertically

downwar d; and sai supply systemincludes a [iquid supply tube which

i's det aChaQ'Fxhg%D.”rbeC&&&' 39 $8b0eProXi FBhoesE @hasehénneral acardesl ants
upward fromthe proximal end of said nozzle. - 22 11 JUN 2002 1Q A

pol i shing nRGhiiel ¢ GiDFh SERE: s Biderméabbe Davisgmavpdl iahithg surfeateiomnd a
liquid supply system for supplying a liquid such a polishing Iiquid onto
said ppbi sk i@ stHdwsey wheseparsaed fromi theuppiny system conprises a
novabl e arm and a nozzl e supported on said novable armto discharge
In a second measuring method, the cover 13 is pulled
in the direction designated by an arrow Y to remove the
cover 13 from the slide member 14, the supply tubes 25 are
then disconnected from the connector 24, the free end
15 portions of the supply tubes 25 are moved to a place
convenient for the measurement and, thereafter, the flow
rates of the liquids discharged from the free ends are
measured.
t 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.

- 13 -



the liquid onto said polishing surface; said novable armis capabl e of
bei ng noved between a |iquid 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 |east onkl JUN 2002
retracted position whereby said nozzle is positioned radially outside said
peri phery of said polishing surf ace said liquid supply system conprises a
plurality, of nozzles respectively connected to different kinds of |iquid
sour ces; and sai dnl ittisd esuymsliynegytst de drichird comRl Beard hozEf et HEDRL
menber for renovably nounting said nozzles on said novable arm said _nozzle
nmount nenben lhe mgvat ckafslBd and, theiRPHbrieesobelhg bkEdhdedPRITugh
said nozzl e nount nmenber in such a manner that distal ends of sa%g_no | es
proj ect dowmwanld® fosomesed Ly dvRerdatrdrR® BY JRAShbLONeSHBEAT FBAPEM%ai d

di stal ends being separated fromeach other. - 23 . 11 J | 2002 11, A
pol i shing médh ﬁ%%m%iﬂg@f% 3Qr nTRSTERAR ndt B HIRLHI Y SutPace; and a
sai'd pot iSRG S fehse: PURERB T8 SR e FHELEY CEEBFy° By SRRSO ses &
| qai d_ont SHSHEE hi 1 ShTTasEo et Bat R iRs "o ds EE 36 e
Supply e 94 e BT SE D IRPRERE nt P ceBRas o i e L ey Rl Do

radial l'y OL{(tﬁsg g@i%pfd p%q%g{ﬂ%ﬂgfigaﬁgt PobbsbhPYasHil, aceakel Pty the

| i qui d out noz a retracted position radially outside said

i quid enptyi 14420, 5d2i + foROFi $Hi A0psREBhAggaeperditignt,0 theai m 11
flurt her cor%plr%dggég ﬂ)%n%%a% spl ash covelr) whi ch is novabl e between an

upper pgsi t4,0n iy BEVER: HbeibhgHgdnsoppheedsontsapadpol Fehi ngaspliace
fromscattering outside sald periphery of said polishing surface and a

| ower posi titondepeysbleveb afoidi dapapisbi hjesditindd suPPLly F1m sk ng
machi ne according to claimf2 further conprising a |liquid drai nage nenber

di sposed urdel e dzessing spiisBlchbyer £8lhésdPrPe third ePedHee W lr ops
fromsaid splash cover after being scattered outside said penhgqg{yagf §aid

pol i shing sway dee breughsppbaubyb¥apdtipPash BFeATreSH Y i ar nage

menber being adapted to recejve the Liquid enptied qut .of .sai zzl e on
sai d nnvabl%t%rm£$%§iFhBﬁEdWBﬁns%FB h?éﬁ?g 8@%@9ﬁhjﬁﬁbéﬁkf%ﬁfgiqg4 11

JWN 209% 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
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A pol i shingmachi neaccordi ngto claim6.,whereinsaid |iquid 11 JUN 2002
suppl ysystenconpri sesa plurality of nozzl esrespectively connected

todi fferent ki nds of |iquidsources. 15. A polishingmachi neaccordi ngto claim
11,,.. water2lio .a 'l;.," ;r7 .-",~r,~ ~ Suiu i~ ,..fa.u-a .~u~tr~rcss o
,~st,.mii r'1"r7oe an.,~ .~ .~f ,ur rryla-ti rt lo.. e~ n'devicethat
regulates a flow rateof the liquid so that theliquiddischarged from

t hel i qui dsupply nozzle f | ows down substantially vertically onto said
portion of dogisd nsvl idafierft sthe a48@9. 1A pol i shi ng machi ne according to claim
11,, wherein said novable armis vertical] vabl | 7, A _pol.ishin

machi ne accor di ndWFha% At 1S WwRFethle h%gl f%‘&?ﬂ EBBpF’?lEﬁg‘t 8,5?1"85”%7(}1595 a

plurality of nozzles respectively connected.to different kinds.aof liquid
sour ces. 1&9,tU@[Rﬂ?@ﬁﬁé%ﬁh%%@i%%QQEQBrB?ﬁb f%nc?ﬁiﬁPlf?lﬁ%e%g%hegg?d
nozzl es are connected to a source.of .pyre water_jn_additi i

di fferent K9Hs bo¥ WYcﬁnQF%@%W%ﬁ@l?ﬁ?ogbﬁt%%Fgcwg?nvgﬂﬁég%nggha i?%aid
nozzles_to be cleaned by passing the pur t r sditde A

pol i shing nechiiie %?:’c%"?%i %@c?%ngSiE% %_?haﬁe?{éi hggéﬁ%gngﬁl%esglar e set in
such a manner_that_dis d Longet RELERR 1 ext gnEh¥BELI €al knidownwar d.
20, A polis %mf?éﬁﬁ%n%ggcggr%ggégkoggfa?n$4, wherein sa?d different liquid
sour ces i nglydles i 58ER%FT gHbdasRUbGay 210RASSIHRG |dMuish sRvae, 160

di sper sant %qu|%F$Wé_~ . © 11 Juﬁ 2002 gource and a chemcal liquid
source. 21.57s And@1 661 P8 (BEHLBA12GCABTRBY et 0ie! aismpbl)s Mdler efor stiel
pol i shing machine further includes a stationary nenber, a piston-cylinder
actuat or i syjin ovbaedl behveeosabdenveaiblieadim.and sai d stationary menber so
that said novable armis noved by said piston-cylinder actuator, and said
pol i shiipg machi nerfharpbetshposyuneshdnposnt ithassenbiodgmamitt dras o zisi ng
the position of said novable armto conduct a position control_ of said
novabl e ar posi®Pond pbekrehthg Adanide sappdvdiarg 1O dan maettherei n said
pol i shing machi ne further conprises a stepping_notor for noving said

movabl e ar issuehorasy BHi 8hst 8ppeRg MECOHRESHddCs HOPES ot dht rol  of

said novable arm  23. A polishin hi ne._ accaor dij I m rther
conpri si ng HEERELPDT &P BBFe &W&%ﬁ@g efﬁg% i %%?gggﬁﬂ&%ﬁ%hlgﬁhgplash

cover is located at sai thREanaSro APt 4% RRld st e dred g §or

i
pol i shi ng Wbt RPIrBEe™2SHpr T sing the steps of - providing a turntabl e having

a pol | $i NG, SUILRER; ana B HGLRE bR digbLoniaet with sai d
pol i shing surface; and supplying a liquid such as a polishing liquid onto
sai d polishing supkaggeat jgudasisippiradiral 100 ismraigesdi to poti thirngd
surface 25. A polishing nethod according to claim1, wherein said desired
radi al posibioa pibksbantivalingetoracspands pvikedtdmeveen thedfiserpi ece
which is in contact with said polishing surface. 26. A polishing nethod
accor di ng t framei mf1)heheodiishsiaial et andlithe pbsdRiOnSYRBY aAfMalily

corresponds to the center of said polishing surface aid turntable. - 26
( P any mechanism like therﬁetent ﬁéchanism fg Eor hoEdlng t%e

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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11 JUN 2002 i 27. A polishing nethod according to claima1, mhereig‘f3Mf

wor kpi ece is a sem conductor wafer. 28. A polishing machine for pol %Eza
wor kpi ece conprising: a turntable having a polishing surface with which a
wor kpi ece is brought into contact to polish the workpiece; and a liquid
supply system conprising a novabl e nozzl e adapted to be connected to a
source of a liquid such as a polishing liquid to supply the liquid onto
sai d polishing surface at a desired radial position of said polishing
surface. i 29. A Toltikis repbedinert ackbedlhguid eNBPAYAPORAELOM Fsdisd
desired radial position substantially corresponds to the center of sai

wor kpi ece H@h & sPoFitbam abhahi PAkeE §RBoPPBAPRg °SuthEc 8X T89St i %hi ng
machi ne according to claim4-, wherein _said desired radial i,tian ‘d
subst ant i aliBe iRV BspRABLeE 028 halc LR fO51aZE §PFJoPPERILRG ?ﬁfﬁﬂkee%olfq%ﬁl d
turntable. 3 1 . A polishing machine according tq claim4, rein said
wor kpi ece iSURPREMR nH%c?Sgnﬁé 8F.W§gﬁ ik OF§§H%88 ﬁﬁﬁ%l%§%ghﬁwising: a
turntabl e havin ol j. shi surfacge; and a.ligui u t em.i_ncl ydi ng
a tube ﬁaWﬁﬂf%ﬁ%ﬁlgaygenJ%&ﬁY%FprﬁQ +98h %H%g%zdgg%xﬁggéo%négtgﬁ“?o a
sour ce of I 1 qui uch olishing |iqyj 0z p [ .

di stal end I“?ﬂ%gtﬁﬁes?gﬁ uBBF&Fﬁgnfhey#?qgggmg%gb ég?g %gFig%?ﬁgﬁmgﬂﬁ

face, saj i b that sth ' j td n
TS o LR IR 5 08 il gy shecde oo

nozzl e rel Ishing surtface can be adjusted. -

ﬁg\, .&A: AE. A Ale A dBn 80P A7A- AL ANeApoAiIANIDlg APAaAiAM. Al AdUSeA dfu E
\Y

( the arrangement of the four nozzles 23 may, as shown in
10 Fig. 5, be located at any position in a circular center area
of the polishing pad having a radius H which is not used for
polishing a semiconductor wafer 300. This is because the
liquid supplied onto such a circular center area will be
appropriately spread over the polishing pad and supplied to
15 the semiconductor wafer 300 which is being polished.
A polishing machine in according with a second
embodiment of the present invention is shown in Figs. 8 to
12.
( In the second embodiment, a liquid supply arm 10
20 includes fixed nozzles 23' fixedly held on a forward end
portion of a body 11’ of the arm 10', and a movable nozzle
23" longitudinally movably 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 liguid 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 liguid supply arm

- 16 -
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K=/ 25" passing through the slots 28 is fastened to the tube

holding member 36 by a fastening member 38.

( The bolt 34 is passed through a vertical hole formed

20 in the sliding member 32 and is threadably 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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the fixed nozzles are positioned at the center of the
polishing surface of the turntable. Although, in this
embodiment, only the nozzle for discharging a polishing
3 liguid is made to be movable, any other nozzles may be made
to be movable as required. For example, it is preferable
that the nozzles for discharging a dispersant liquid and the
nozzle for discharging an oxidizer liquid are movable soO
( that those nozzles can be located at the same position as
10 the polishing liquid.
INDUSTRIAL APPLICABILITY
As is apparent from the foregoing description,
according to the present invention, (1) since the liquid
supply arm can be located outside the turntable as required,
15 the maintenance work which includes changing the polishing
pads can easily be carried out without being hindered by the
liqguid supply arm thereby shortening the time for the
maintenance operation and (2) since the liquids discharged
from the nozzles are directed vertically, the liquids can be

20 appropriately supplied onto a desired position on the

turntable.
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'l)loq&X&f()'1&nﬂ0%6kﬁiﬁkhble having a polishing surface; and

a liguid supply system for supplying a liguid 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; and

said polishing machine further comprises a stationary
member and a detent mechanism provided between said
stationary member and said movable arm for holding said
movable arm at said liquid supply position and said
retracted position, respectively, said detent mechanism
including an elastic member disposed on said stationary
member, a ball pressed against said movable arm by said
elastic member, and recesses formed in said arm so that said
detent mechanism holds said movable arm at said liquid
supply position and said retracted position, respectively,
by engaging said ball with corresponding ones of said
recesses when said movable arm is positionéd said ligquid

supply position and said retracted position, respectively,
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regulates a flow rate of the liquid so that the l;quid
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 said 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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said polishing machine further comprises 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 surface.
6. 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 liguid onto said polishing surface;

said moyable arm is capable of being moved between a
ligquid supply position whereby said nozzle is positioned

( | substantially vertically above a portion of said polishing

surface onto which the ligquid 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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- )Cllo/BB&séla movable arm is provided with a position sensor for

sensing said dog.
9 . A polishing machine comprising:

a turntable having a polishing surface; and

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

said movable arm is capable of being moved between a
liguid 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;

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 ligquid 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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arm and a nozzle supported on said movable arm to discharge
the liguid 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 sald 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 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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arm, and a nozzle supported on said movable arm to discharge
the liguid onto said polishing surface; and

said movable arm is capable of being moved to a liquid
supply position above said polishing surface to supply the
liquid onto said polishing surface, a liquid emptying
position radially outside the periphery of said polishing
surface for emptying the liguid out of said nozzle, and a
retracted position radially outside said liquid emptying
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 surfaéé.
13. A polishing machine according to claim 12 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 liguid emptying position.
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14. A polishing 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 liguid supply system includes a flow regulating

device that regulates a flow rate of the liquid so that the
liquid discharged from the liquid supply nozzle flows down
substantially vertically onto said portion of said polishing

surface.

16, A polishing machine according to claim 171,
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 tb 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 ligquid sources include a polishing

liquid source, a dressing liquid source, a dispersant liquid
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source and a chemical liquid source.
21. " A polishing machine according to claim 11,
wherein said polishing machiﬁe further includes a stationary
member, a piston-cylinder actuator is provided between said
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 mach;ne further comprises a stepping
motor for moving said movabie arm such that said stepping
motor conducts a position control of said movable arm.
23. A polishing machine according to claim 5
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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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.
3. A polishing machine according to claim 4, wherein said workpiece isa -
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 an‘d 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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