DESCRI PTI ON POLI SHI NG APPARATUS 5
Technical Field The present invention relates to a

pol i shi ng apparatus, and nore particularly to a polishing apparatus
for pol i shing a workpi ece such as a seniconductor wafer to a flat
mrror finish. 10 Background Art

Recent rapid progress in sem conductor device I ntegrati on demands
smaller and smaller wiring patterns opesSCRIPTRORI connecti ons and al so
nar r ower spaces between 15 interconnections whi.ch connect active

ar eas. If a phot ol i t hographi c process is used to formcircuits,
then since the depth of focus of the optical systemis relatively

smal |, t he focused surface oPORISHENBeAPPARAI'USs a high | evel of

f-l at ness. One of the avail able processes for planarizing surfaces of

20 sem conductor wafers is a chem cal mechanical polishing (CW)
conducted by a polishing apparatus in which while supplying an
abrasi ve Piquid containing abrasi veTgghniepdsFigld polishing cloth

nounted on a rotating turntable, the sem conductor_wafer held by a
carrier is pressed agai e tﬁ§e§8lnitshi’-H§eBItéPH akglabss pbej séhecPCt]h’eFrthW

Th has b d lish h
et on- such SREAT IO s ARG ROEE: POt JEBIARHAEBGS POLiehing | ARRATACSS o
the po!'Sh'n%xﬁﬂﬂﬁl%ﬁg%.&%@g%ﬁegﬁﬁégkbfaﬁa?e?emlconductoknwafgéegg Jopm !

this kind of appara
mirror finish.

10
Background Art
Recent rapid progress in semiconductor device
integration demands smaller and smaller wiring patterns or
interconnections and also narrower spaces between
15 interconnections which connect active areas. If a

photolithographic process is used to form circuits, thén since
the depth of focus of the optical system is relatively small,
the focused surface of a stepper requires a high level of flatness.
One of the available processes for planarizing surfaces of
20 semiconductor wafers is a chemical mechanical polishing (CMP)
conducted by a polishing apparatus in which while supplying an
abrasive liquid containing abrasive particles to a polishing
éloth.mounted on a rotating turntable, the semiconductor wafer
held by a carrier is pressed against the polishing cloth and

25 polished thereby.
There has been proposed a polishing apparatus having
a processing section such as a polishing section accommodated

in a housing so that the polishing apparatus can be installed
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I's taken out ' froma wafer cassette nounting section in which a waf er
cassette is nounted, transported to a polishing section and polished
therein, and the polished sem conductor wafer is 5 cl eaned by a cl eaning
section, and then returned to the wafer cassette in the wafer cassette
nmounting section. In the above conventional polishing
apparatus, the waf er cassette nounting section for nounting wafer

cassettes in &ed caher fSve eIH Y1 RANAAHf apparagud , OEemicb8daeebiraa fad a
10 cleaning section are not separated from each ot her but are kept

in the sanme dmvitvakereriut Hrenefoma fdaheadssta m&ﬁmtﬁng leection pimpedRisIng
section is enhanced to prevent sem conductor wafers I n the wafer
cassettes, befwafeanchadette s moguptedeskeanspovbed to abpdhiskhing avataiet
by the processing section. As a result, the 15 cleanliness of the
processi ng s@nd pelishedqtheseing bedhtgﬁepollshedr@@mm@@mtcyr yafer is

I ncreasing the operating cost of the pol i shing apparatus, and the

cl eanl i negs slleaneds by dordeandng sectigner andnthen 19\9 wrnedsterthe wafrinds
on the cleanli ness of the rocessi nq: secti on, In the

above conventGas$4 t;?ollt’bﬁ?}}f’g fapsette maupLing n‘%ﬁ"etl%‘?t er a

duct f I ference
Sosi thon i ndi c\g’?egr oy affn €Re°EPpu %?#%ﬁnwagaﬁnp%fh%?iﬂg Foigitis
S.em CO!’ldUCf[ Or;ﬂa e as%ett I&%%é / On%%dtlo%%ﬁg;?‘g’dln %Vﬂe e(}aes

direction in'a separa e proc hetre ore

S necesy ]:rbg% 3}% r n Felgl]
sem conduct or§€\{}af ehtregpe nt Iﬁn uct or @{at;%rslocag [ ofll%ﬁocgg%sééﬁ %d ?h
dedi cat eflg Maida® iy s@@&h_bhoﬂ:é‘%o%egéﬁgfg’ééélcfrdf@feSEﬁ other, but are kept

- 2- I's required D scl osure of

Iﬂventlon in the same edVeroRRELHL | TN@PéEOFe hashBeen eqndeneBsVicEV e
the processing section is enhanced to prevent semiconductor wafers
in the wafer cassettes, before and after being processed, fr'om
being contaminated by the processing section. As a result, the

15 cleanliness of the processing section is required to be higher
than necessary, thus increasing the operating cost of the
polishing apparatus, and the cleanliness of the semiconductor
wafers in the wafer cassettes depends on the cleénliness of the
processing section.

20 In the above conventional polishing apparatus,
furthermore, after a semiconductor wafer is processed, e.g.,
polished, cleaned, a reference position indicated by an
orientation flat or a notch of the semiconductor wafer is
positioned in alignment with a predetermined direction in a

25 separate process by a dedicated machine. Therefore, it is
necessary to incorporate the separate process for positioning

semiconductor wafers in the semiconductor fabrication process,

and the dedicated machine for positioning semiconductor wafers
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5 above problens. It is a first object of the present invention to
provi de a polishing apparatus having an i ndependent chanber defi ned by
a partition with a shutter and di sposed between a processi ng section

i ncl uding a polishing section,” a cl eaning section and the Iike and a
receiving section including wafer 10 cassette units, the independent
chanber having an increased | evel of cleanliness for preventing

contam nati oisf r@figiddl i ntroduced fromthe processing section into

t he receiving section. A second object of the present
invention is to provide 15 a polishing apparatus capable of positioning a
sem conduct or wafer by aligning a reference position (such as an
orientation flat or a notcbhiscloshreeseofii Towention wafer with a

pr edet er mi ned direction during a transpotation process in a polishing
apparatus. 20 The presgofti dpventien hpssbeepppade imestew el the
above, according to a first aspect of the present invention, there is
provi ded & p@beHe pFoRdsMsat ustsdF dALEt RIigckoPkptredrerent inveption
sem conduct or wafer, conprisjng; a processing section for polishing a
wor kpi ece; a YePEPYIAE 3R} HHRIRY %Hﬂ?df{%ﬂq?g%é"lﬁg afotReReRAeRt (Rhamber
polished to sai rocessin ection and/ or receiving a polished

wor kpi ece; aﬁ@é‘%‘gﬁ éh 1%%39&31 a Sh%%@?%éﬂ%ﬁﬂ%&%’?been a
gﬁﬁ%'tg[‘ mficﬁ)@g%&;s%‘;t%g'%%tﬁeo% 'ing a S iEhPE UL W %ﬁé’%ﬁ{‘ng""
processing s ' Iyl T | ' f KA Pl vl

recei ving se%ﬁdﬁ%@?’\?‘e&éa‘{% slﬁgﬁ y\gdggv(f)s%ﬁ%?elqggrgbe p(r)qr?slfqgédludlng t‘%—g}‘f%lé
processi 1§ SRGdsttL ulAGE] end PRELSERGeHR KRERBBr Paving atUPHdrdased
wor kpi ece to be polished to the processing section and 57receive a

pol i shed wor kpivege.of cleanliness fod prid@rdtird ARREIitidie IFRsPEing
i nventi on, contam nants in the processing section are prevented from
reachi ng the imeiducegl sEcomontheuchrasess g esecadsat tintmi the receiving

section.
A second object of the présent invention is to provide

15 a polishing apparatus capable of positioning a semiconductor
wafer by aligning a reference position (such as an orientation
flat or a notch) 6f the semiconductor wafer with a predetermined
direction during a transpotation process in a polishing
apparatus.

20 To achieve the first object described above,
according to a first aspect of the present invention, there is
provided a polishing apparatus for polishing a workpiece such
as a semiconductor wafer, comprising: a processing section for
polishing a workpiece; a receiving section for supplying a

25 workpiece to be polished to said processing section and/or
receiving a polished workpiece; and a clean chamber disposed
between said processing section and said receiving section and

defined by a partition with a shutter which separates said

-3=



and hence cl eanliness of the processing sectionis not required 10 to be

enhanced to an unnecessarily high level, and the receiving section may
be kept cl ean. To achi eve the second object described
above, according to a second aspect of the present invention, there

I's provided a polishing apparatus for polishing a sem conductor 15 wafer,
conprising: a processing section for polishing a sem conduct or

waf er; a receirdcegsierf seathioh aH@MEaidGereivind edctibAUELOn ¢@dleotHRe
polished to said processing section and receiving a polished

sem conduct orheai eteiving epadidn serwgs to suppihawspkpiepesridbégiolciayheshi d

processi ng section and said - 20 receiving section, for aligning a
ref erence pogict tbhe pfotéesing seshianndic receiafeen polishegrnesckprecaphdr
direction while the sem conductor wafer is transported between said

processi ng suppdaceiwerkpiecaitd becpdlishedcn ithve processing sectionmande

second azgect of the present invention, a 25 sem conductor wafer can be
posi ti oned byeseiye @y prelishadmarkpieceyosition (such as an orientation
flat or a notch) of the sem conductor wafer with a predeterm ned,
direction during the IR tbh@sgdmsh i 8APEFECcRE FoLncRReEFRL prigvension,
section and the . . receiving section,in the(golishin%

appar at us. contaminants in the preoge giﬁgpaﬁogfqi mpﬁsgen ed from
FIG 1 is a schematic.plan view.of a lLishin 5 ap atus accarding . to
the present Ve 'n(?n;t ¢ Lecelving seegf—'f’& sﬁgpsa%\ %i‘gazf%lf e%ﬁe%%% Yoo
show ng an  ang ABREB'ENGE PInddE dOLhSLPGERPAG SR AGH0L A%k Wad e
pr esent I nvent 1 on; I's”a perspective vi

showi ng get aitlSpeferfhank®d RE! A HndeceEEAN PRYGR RN RASERS LT
FIGS. 1 and 2, FIG 4 I's a“cross-sectional view take
along line sectli¥mr may ®e Rept Llean.

To achieve the second object described above,
according to a second aspect of the present invention, there
is provided a polishing apparatus for polishing a semiconductor

15 wafer, comprising: a processing section for polishing a
semiconductor wafer; a receiving section for..supplying a
semiconductor wafer to be polished to said processing section
and receiving a polished semiconductor wafer; and a positioning
mechanism disposed between said processing section and said

20 receiving section, for aligning a reference position of the
semiconductor wafer with a predetermined direction while the
semiconductor wafer is transported between said processing
section and said receiving section.

In the second aspect of the present invention, a

25 semiconductor wafer can be positioned by aligning a reference
position (such as an orientation flat or a notch) of the
semiconductor wafer with a predetermined direction during the

transportation process between the processing section and the

—4-.
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FIG 5 is a ctross-sectional viewtaken along line 15 V - Vof FIG 1;

FIG 6 is a cross-sectional view taken along |ine VI - VI of FIG 1;
FIG 7 is a front elevational view of a handling table; 20

FIG 8 is a plan view of the handling table; FIG 9is a
view taken along line I X - I X of FIG 7, FI GS. 10A and
10B are views show ng the rel ationship bet ween a notch detecting
sensor, a suppekliviRpeectddh dn Zhe PodliigiitidGpfikanis and

FIG 11 is a block diagram showi ng a control circuit for the notch
detecting sensor, a wafer detecting sensor, and a notor.

-5 Brié?sﬁeé@ﬂﬁ%éﬂénC@frﬁtaﬁiﬁgg the Invention

A pol i shing apparatus according to an enbodi nent of t he present

invention will be descrFied Hel bav wi tdcheniatriencplanb view hef daawialgehing
FIG 1 is a plan view of a polishing apparatus according to the
present i%veapparatasd adicerding t® dilde preserd] erstérdriadn vi ew showi ng an
appear ance of the polishing apparatus. As shown in FIGS. 1 and 2, the
pol i shing apparatus 10FISenp?i siés a peldehiadgvedcianad 1vigwe| shewhgg an
section 10, a clean chanmber_ 20, a | oad and unl oad section 30, and

waf er casset @@pearangg e he pelighing appsratus arcoxdipg Fenihf present

appar at us, exc%pt . for the wafer cassette units 40, are accommodated in
a housing R ¢ 1o0g5 ~In the polishing section 1, a pair of
fg' 'e;[;'hng units 285120 3§95 D038 Tl i1 ¢l Bre PG I T on

10 polishing section and a cleaning section shown in FIGS. 1 and
2;
FIG. 4 is a cross-sectional view taken along line
IV - IV of FIG. 1;
FIG. 5 is a cross-sectional view taken along line
15 Vv - V of FIG. 1;
FIG. 6 is a cross-sectional view taken along line
VI - VI of FIG. 1;
FIG. 7 is a front elevational view of a handling
table;
20 : FIG. 8 is a plan view of the handling table;
FIG. 9 is a view taken along line IX - IX of FIG.
7;
FIGS. 10A and 10B are views showing the relationship
between a notch detecting sensor, a support member, and a
25 positioning member; and
FIG. 11 is a block diagram showing a control circuit
for the notch detecting sensor, a wafer detecting sensor, and

a motor.



other. I'n the cleaning section 10, two SCARA robots 1la, 11b are

disporsed in a central region thereof, a pair of reversing machi nes
12, 13 are disposed one on each side of the SCARA robots 20 11a, 11b, and
two primary cleaning machi nes 14a, 14b and two secondary cl eani ng
machi nes 15a, 15b are di sposed on respective opposite sides of the
reversing machines 12, 13. A partition 101 i s disposed between the
polishing section 1 and the cl eaning section 10, and has an opening

defined therein for transferring 25 sem conductor wafers therethrough
bet ween the polishing Best tMode forl Cartying dutartihreg evEntdonl 0.

A partition 102 is disposed to separate the cleaning section 10, and
the cl ean chanber 20 and pbdisbangeappardtas according to an embodiment of
- 6- section 30 fromeach other. A partition 103 is disposed
to sepattiice pries eite dmvehdniiosy wid lage desdwidedhelav sudhs aafierence
30 fromeach other. A switchboard is placed in a chanber 69 surrounded
by the cl2anit®y & Gr@Wingsand t he cl ean chanber 20. 5 The wafer cassette
units 40, which are positioned adjacent to t he | oad.and unl oad section

30, are of a closed typ&lCapabl 5 2 PIAN a¥igMnOfar? nBCALRALRBE ARRAMHAWIS n
| db h i h hut t ble f t aki

e space 1 0%l B DoCeL . et PO1E 8 A0S Soggavl 6 1of Lok 1

recei ving Se%tl'e%ﬁggeéalloviaﬁppél% ng?ﬁergﬁoﬁgﬁ%tagan‘@%‘; €Lz t@hge;{) Lisslpf gy L0

a processing ifon i ncludin e pol i'shirng "secti on 1 and

cl eani ng on, a | Vi i §h sem

psahown | n PRRES YR, AP GESRLVB SRR HSRACTT. CA8 BOL AN Sbaratus
cl eani ngléec"c‘oﬂ@)r]i%esaad;t)éﬁfsﬂlﬂﬁe ¥t 181 92daSedd Ping Kect3®n 10heafdld4n
unit 70 serves to clean the air in the cleaning Section 10, and the

filter unit Zhaadere,0 L/10MH tHiRl AN1ddl sectildie It Grafd0 FhsRitdN
30. As shown in FIG 6, the filter unit 70 conprises a

filter FI andndtisaé0 FA F0s ithecmstpabaves bifet hé lpodri sling 2Pparatus, excepgthe
cl eaning section 10 has a floor with an air
for the wafer cassette units 40, are accommodated in a housing
100.

15 In the polishing section 1, a pair of polishing units
2a, 2b are disposed in laterally confronting relation to each
other. In the cleaning section 10, two SCARA robots lla, 1lb
are disporsed in a central region thereof, a pair of reversing
machines 12, 13 are disposed one on each side of the SCARA robots

20 1lla, 11b, and two primary cleaning machines l1l4a, 14b and two
secondary cleaning machines 15a, 15b are disposed on respective
opposite sides of the reversing machines 12, 13. A partition
101 is disposed between the polishing sec_t.ion 1 and the cleaning
section 10, and has an opening defined therein for transferring

25 semiconductor wafers therethrough between the polishing section
1 and the cleaning section 10.

A partition 102 is disposed to separate the cleaning

section 10, and the clean chamber 20 and the load and unload
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suction‘port defined therein and communicating with the filter unit 70
via a duct RD. The filter unit 70 produces a circul ating flowin the
cl eaning section 10 as described below. The fan FA of the filter unit
70 is operated to draw air fromthe floor 25 of the cleaning section 10
and allow the air to pass through thefilter FI viatheductRD.
Thefilterunit70i sal sosupplied with fresh air (indicated by INin FIG
6) from out siséetdion 30 from psadlshbtefppar apastitiba fioeshsaidisipdsed to
(whi chpasses t hrought he -7-
filter FI by separfate EAe eleanhehambekr 2t ahd thétboadlamd aanload dsdtimred
as a downflow to the cleaning section 10. The cl eani ng
section 10 ha9 £rdimscaamtgetivans B Switchboafrdr disbipl adiestHar gi mpamber 69
contam nated air in the cleaning section 5 10 out of the polishing
apparatus. surrounded by the Hegnigg skeetdopai f sandhitdie edepaspormbes 2those
shown in FIG 6 are denoted b¥ t he sane reference, characters as those
in FIG 6w The yafggieassreite; pnitsnd0sivhieh are mreikiened rdjacent to
samestructureasthefi]terunit70. Thel oadandunl oadsectl 10 30 has a fl oor
with an air S8 iordhand o S Gy S 22 o T el PP AHE
filter unit 8 mtheage I descri bed aboi. Jgel ad and
unl oad secti & 38°3TE3A énaawa eﬁu%"’csrﬁa"rfgtee Heah §PECS GroF o Ybﬁﬁwusmgr
di schargin t r

9l N9 GOy ﬁ%&%osgu%ligr oa%ena%ﬁe% 5 P24 s%'i{h’&gmaag%%[%l gm iy

same manner as déscr

section 10, aid LG %%%s@??cr@‘?fn ts %%part a T %On%ﬂq”s(&%ﬂ?tf&'

30 are separated from each

sufficieny teugpAR i Héesleﬂﬁ@:onductaﬁdw‘d'ibﬁdtﬁeﬁé' ﬁ@l:@ghéﬁe@é‘ 4 Yrddssing

pur pose of keeping the wafer cassette units 40 clean. Thérefore, onIy
the fan out pglectdw®’ including hehél pbeishing Hedieiesds 10ahe ither eAsethinyg
make t he downf | ow i ntensive, and the fan output power of the filter

unit 70 may sectiom,smald refeisrimy pedaisted emieadugtaectaterd) does not
need As shown in FIG. 2, filter units 70, 80 are disposed
above the cleaning section 10, and the load and unload section
15 30. The filter unit 70 serves to clean the air in the cleaning
section 10, and the filter unit 80 serves to clean the air in
the load and unload section 30.
As shown in FIG. 6, the filter unit 70 comprises a
filter FI and a fan FA positioned above the filter FI. |
20 The cleaning section 10 has a floor with an air
suction port defined therein and communicating with the filter
unit 70 via a duct RD. The filter unit 70 produces a circulating
flow in the cleaning section 10 as descfibed below. The fah FA
of the filter unit 70 is operated to draw air from the floor
25 of the cleaning section 10 and allow the air to pass through
the filter FI via theductRD. The filter unit 70 is also supplied

with fresh air (indicated by IN in FIG. 6) from outside of the

polishing apparatus. The fresh air IN (which passes through the
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to be cleaner than necessary. Thus, the fan output power of the 25 filter

unit 70 may be reduced, and a fan of | ow out put power may be used to
reduce the cost thereof, and the operating cost is also | onered.

As shown in FIG 5, the partition 103 has a slit 103b. Air
in the clean chanber 20 is drawn froman air suction port defined in a

floor thereof via a duct RD1 by the filter unit

80bywhi cht hediiniteirheal eanaiteaTbean 20 j sasd eeneédair THebhl tae filtedninI &kd s
adjusted to devel op a pressure higher than the pressure 5 of the filter
unit 70 at aldeltivered askeepldwret ldwearo disrrdreaning 2ot sam.1®peci fical |y,
the slit 103b and the duct RDl1l produce a circulating flowin the clean
chanber 20 to keep the FheagleaninghsedbtioR(l¢|hsena HisthergeessanssE iffoxt he
| oad and unl oad section 30, the clean chanber 20, and the cleaning
section 10 afercidply dpssb@arge@gbyonsamma@edpﬁ@rr}n th@rclemg>mm
are related to each other such that P30 > P20 > P[err]. Wen a shutter
24 is opeh, 10 ouioofi thy @ed istying RPRATEISYy section 10 into the clean
chanber 20. The clean chanber 20 can thus, keep a class 10 of

cl eanl i ness or | ond® FEGe o RPemBaghs LG EPrERSBONd iR thPEgShown
chanber

d th 10 h d di d
cl eanl i ness B‘é’cgagg ?r?e‘-”e‘? glz? 31‘?@98}51 %Os:a&q & \égﬁﬁ%ﬁ@géﬁggﬁéggrgrag(rﬁl}%& ly
bel the fil, 0 o 1L ddij t to
tﬁeO\avbovg I H‘ egFgglsErvg 2r r?%‘d(r?et%ﬁgﬁagetoél e%rﬁe nfgl]stec]f u&.}tlgﬁl %ISa‘I&f&sI}
B 0 P2 Al o PAOLDE R3S ¥ S eind €178, OB 1AARASHILER ddiion
pol i shi ng apparatus I'S 1 nstal l'ed. e pressure err and

unl oad sggti am 3QAd % At 8fith anSRiASshetREnh FB?%V d@f@._ﬁehh%h%rféﬁwﬁld n
t he cl ean room Furthernore, the pressure Plerr] in the polishing

section 1 iscdoaRmhicatinharidheid esslter Rigit] 80nihhenel gamenthaifidr Ak
10. Wth the above 25 pressure settings and shutter, it is possible

to keep deseniibend utiore WafTies load hendadelosdssettéoni B0aallisgh Hagved
of cl eanliness, and the contam nated atnosphere in the polishing
secti on 1 andisichagigeameagss@dt ifor foricihlyevdschagiony afdrdamiimpted air
out of the polishing apparatus in the same manner as described
15 above.:
Since the cleaning section 10, and the clean chamber
20 and the load and unload section 30 are separated from each
other by the partition 102, it is sufficient to keep the load
and unload section 30 clean for the purpose of keeping the wafer
20 cassette units 40 clean. Therefore, only the fan output power
of the filter unit 30 needs to be increased to make the downflow
intensive, and the fan output power of the filter unit 70 may
be small. This is because the cleaning section 10 does not need
to be cleaner than necessary. Thus, the fan output power of the
25 filter unit 70 may be reduced, and a fan of low output power
may be used to reduce the cost thereof, and the operating cost

is also lowered.

As shown in FIG. 5, the partition 103 has a s1it 103b.
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- 9- : ) t he sem conductor wafers in the wafer cassettes.

FIG 3 is a perspective view show ng details of the pol i shing section
1 and the cleaning section 10. In FIG 3, the housi ng 100 and the
partition 101 between the polishing section 5 1 and the cl eaning section
10 are omtted fromillustration. As shown in FIG 3, the two
polishing units 2a, 2b are basically I dentical wunits positioned
symmetrical |l gir ihaehe 6leahh€hamberp®bi £&idGavani f¥o@aan 20 FHYHIAS port
turntable 3 with a polishing cloth 9 attach to an upper surface

t hereof, a tdefiined Head £1lobd theirdod diiag aa duerd RDIdbyt chendfidrtemaerit
vacuum and pressing the sem conduct or waf er against the surface of the
turntabl e, ag@® by whiehdrhesaiingimthe cdeagr chiamssr 2§ i$1elpaniedhi nGhelfitlter
The top ring head 4 has a top ring 7 positioned above the turntable 3
for hol di ng and&ngtashdiwtedterderalnp prswsasure highendhammtbe pnassmre
wafer 6 against the turntable 3. The turntable 3 is coupled to a
motor (not sRéwihesdiddero u@étr Htoalaé'-blaé-l timeghdet kaep &he Siean phamhgr
ring 7is couple to a notor alifting and | owerin nder_ ( not
Shown) . Thus? ﬁie?ﬁp Sirple foanty s ik eidk 1€3m§b|t@eaﬁagi=o¥% AR

e il GLA S B A i s

s AUUTRGLERLOGhQURT epd i Ace oLl i éﬁ)@l i ﬁﬂﬁgégts%gﬁgtoﬁ;@&

or the like An a |ve I qui supp y nozz

is 25 posi E' onq.q.réabﬁygaﬁhghg %tra@da ﬁ&rtﬁgpglﬂad?&r@ Qé)é@fér:gelbi G

to the polishing ¢ attac to t'he turntabl ressi ng

head 5 hps ardpeesicntEphes, 8.p,1t q’m, e HRDBressured hfePasidianad in
opposite relation to the top ring 7 across

- 10- each other such that P,, > P,, > P,,. When a shutter 24 is open,

no air flows from the cleaning section 10 into the clean chamber

20. The clean chamber 20 can thus keep a class 10 of cleanliness

or lower. The load and unload section 30, the clean chamber 20,

15 and the cleaning section 10 have a descending order of

cleanliness because the load and unload section 30 positioned
directly below the filter unit 80 is the cleanest.

In addition to the above, the pressure P,, in the

cleaning section 10 is adjusted so as to be lower than the pressure

20 in a clean room in which the polishing apparatus is installed.

The pressure P;, in the load and unload section 30 is adjusted

so as to be higher than the pressure in the clean room.

Furthermore, the pressure P, in the polishing section 1 is lower

than the pressure P,, in the cleaning section 10. With the above

25 pressure settings and shutter, it 1is possible to keep

semiconductor wafers in the wafer cassettes in a high level of

cleanliness, and the'contaminated atmosphefe in the polishing

section 1 and the cleaning section 10 is prevented from affecting

-9-



and over the polishing cloth 9, for dressing the polishing cloth 9.
The polishing cloth 9 is supplied wwth a dressing |iquid, e.g., pure
wat er, for dressing the polishing cloth 9 froma dressing liquid
supply nozzl e (not shown) extending over the 5 turntable 3. The dressing
menber 8 is coupled to a lifting and | owering cylinder and a notor,
wher eby the dressing nenber 8 can be vertically noved and rotated
about its owtheXisemiconductor wafersd nrd thepatd fdn nassastitem. 1 having t he
above structure, the sem conductor wafer 6 held by the top ring 7 is
pressed against 10 th&Igael Bsihs ry pelrmstgect ivendicheshowingbilet8iaadof hehe op
ring 7 are rotated to cause the | ower surface (the surface to be

pol i shed) of pold-sdemaceaduionrl wadethe alkedreing seichgionp pPessbi FIG. 3 addienst
the polishing cloth 9. At this tinme, the abrasive liquid = is supplied
fromthe abr glguﬁemq 400 ard pheypaskitaonnt 1 kietween thel pehislyivg @erpian
polish the surface of the sem conduct or wafer 6 in a caonbination of a
nmechani ca? pdl 28 AdeaSliedRicyg sectian Ihars winighad draar dddudtidk 9 ¢ he
abrasive li-quid and a, chenical_polishi action of alkali ich is a
l'i quid corrpoﬁ‘@n?gown 10, F IGre3 ant e it Pf’j{&?g‘gngz‘bnlts 2a, 2bar 19ty

' d . f [ | i shed. . Lned ,
Dol i shi ng. pr ddsRsTeat | ey BoRantoRed | RERBERFARRI Yor ocddot & 9 nidied.
the pr op_ert : E)%lq.fshtf?% unit p?él SJB R m h:citsl%sg a&ﬁrﬂ%&@&% w&%ﬁué Eﬁ]d].gl%l{'ﬁ.rgq
poor polishing apaﬁl if y' for a next po?l SNHing process. ererore;

the 25 poliglitid oChetRcR k8 ghggﬁﬁgﬁbé‘ui’fﬁcgr@ﬁ&%fUegtzlgé%Bring head 4

As shown in FIG 1, each of th ing units 2a, as a pusher 81

for trangfer iorghe1aeiyCH REEICHINMREIRIT B fer undd Vdilint BAGt PPessP8g iehd he
topring 7 is swingablée in a hori zontal plane, and theée

pusher 81 i s sefriidotdidctorovalfled. against the surfadéeof! €edi NOriEabl 2@y
be of any desired structure.
a dressing head 5 for dressing the polishing cloth.
The top ring head 4 has a top ring 7 positioned above
the turntable 3 for holding a semiconductor wafer 6 and pressing
15 the semiconductor wafer 6 against the turntable 3. The
turntable 3 is coupled to a motor (not shown) so as to be rotatable
about its own axis. The top ring 7 is coupled to a motor and
a lifting and lowering cylinder (not shown). Thus, the top ring
7 is vertically movable and rotatable about its own axis, and
20 can press the semiconductor wafer 6 against the polishing cloth
9 under a desired pressure. The semiconductor wafer 6 is
attracted to a lower end surface of the top ring 7 under vacuum
or the like.
An abrasive liquid supply nozzle (not shown) is
25 positioned above the turntable 3 for supplying an abrasive liquid
to the polishing cloth 9 attached to the turntable 3. The
dressing head 5 has a dressing member 8. The dressing member

8 is positioned in opposite relation to the top ring 7 across

-10-



For exanple, the primary cleaning machi nes 14a, 14b conprise a

cl eani ng machi ne of the type for scrubbing the front and 5 backsi de
surfaces of a sem conductor wafer with sponge rollers, . and the
secondary cl eani ng machi nes 15a, 15b conprise a cl eaning machi ne of
the type for supplying a cleaning liquid to a sem conduct or waf er
while holding the circunferential edge of t he sem conduct or wafer and
rotating theasdndoeendini polishéng cIéth Bhefoatdrssimprhegpobishing cloth
15b al so function as drying machi nes for centrifugally dehydrating the
sem conduct o9 .waThe. polishihg plothry i1$ ecpplgiedichities Meesslitly dagfuwidn a
primary cl eaning of sem conductor wafers, and the secondary cl eaning
machi nes e.lH3, puaerwaﬁarﬁnﬁpnxﬂxﬂﬁsa@gctbenpnglshlngecéenhcendu@mow
wafers 15 which have been cleaned primarily. Each of the
SCARA robot sdregsingd ld@wid sappdyr slegizle (nogoghowid &xtending aver dha
nmounted on an upper portion of_ the robot body so as_to be pbendable in

a hori zon? al tPratal ]E‘aéh ofhe dressingmenieroBots compled fonasl Hibing igfskr s

L R oy S
Saer " agan ﬁ?%mg}g%%w%ﬁégikn%%f%?s@; Fothed AP AR 0T R ne.
reversing machines 12, #%éﬁ)ngﬁgﬁkhgmég%ﬂﬂii%avfﬂ theabovestr@%ﬁﬁ%%,

t hrough 6 show the rel ations e cleani’ng section

clean chanmber %Os ﬁ{@oﬁ{@c @a% F‘&ﬂé?éqny the t%?\c}_r'iér?é‘zl s pfegseé dqs%ﬁlssta

Cross- sectlona Vi ew t
Cross- Seﬁ@'o%ﬁb EPQ shﬁh%ncibQB99, and the turntable 3 and the top rilkg 7

line V - 1, and FIG I's a cross-sectional viewtaken al ong
line VI - VI aqtb Hdtatled ABoskawde tHd Gower asbchRAer Qiitie surfddei 2o be
installed in the | oad and unl oad section 30. The SCARA robot 31 is

novabl e bet wpeil ishedyobifdthe rreemioondueteanavafrer 6 Sobbekehid imepl posidssead i n
FIG 1 by a linear notor 32. The housi ng
against the polishing cloth 9. At this time, the abrasive liquid
is supplied from the abrasive liquid supply nozzle onto the

15 polishing cloth 9 to polish the surface of the semiconductor
wafer 6 in a combination of a mechanical polishing action of
the abrasive particles contained in the abrasive liquid and a

" chemical polishing action of alkali which is a liquid component
of the abrasive liquid.

20 When the semiconductor wafer 6 is polished by a
predetermined amount, the polishing process is finished. When
the polishing process is finished, the properties of the
polishing cloth 9 are changed, resulting in a poor polishing
capability for a next polishing process. Therefore, the

25 polishing cloth 9 is dressed by the dressing membef 8.

As shown in FIG. 1, each of the polishing units 2a,

2b has a pusher 81 for transferring a semiconductor wafer to

and from the top ring 7. The top ring 7 is swingable in a

-11-



100 includes a wall positioned between the | oad and unl oad section 30
and the wafer cassette units 40, and the wall has an openi ng 100a (see
FIG 5). The SCARA robot 31 takes one sem conductor wafer 6 out at a
time froma wafer cassette 41 10 in one of the wafer cassette units 40,
and supplies the sem conductor wafer 6 to the clean chanber 20

adj acent thereto. The. openi ng 10l1a can be closed by a vertically

novabl e door hdidzontal Wian@,a an@ithen ieher I als iveereidiil 1 eessisxk. t he
door 110 is opened to open the opening 10a. Before and after a 15

sem conductor wafer is phectssatlimntashihesnay poloifsdnypndesiredappaictuse] s
not in operation, the door 110 is closed to isolate the | oad and

unl oad secti #pr3exampliche thef primasyecileaninigs médhines fldayn dadh comtpari sfeor
mai nt enance and wafer cassette replacenent. During the processing of a
seni conduct or wdfeemincgharafline ofiethe( typee fumspiubleing thentfaionsd and
the wafer cassette units 40 and the | oad and unl oad section 30.

As shown 3 n bPrcksidesswufareah apsemboonduscker Aafar with sponge raldsars,
chanber 20. The rtition 103 for separating the cl ean chanber 20 and
t he | oad and a@ﬁ‘l'&hﬁ S%&ﬁ@ﬁ?melﬁ%hﬂﬁd@?h%@s é?ﬁer15¥a§oﬂ\9ré}§@n@ Demsiat)e

t hat can be ope a shytt.er he shutter 22 can be

and_cl osed b
opened and cF‘GQg'&nﬁy %h Eﬁ? type P n§UPPiYing %hS aping digridpke a
par it i on 102 Lqr separali i e unblg AbEARnSNERDL: APk e Sl 20 L%
has an openlgg g%ﬁl&@ﬁ u §r2§a98§”§Hd%H§t£££R§dE é’é%ﬁﬁggﬁég?tor waldkr The

shutter 24 can e opene an a

The waf | o u Is [ 5
111l o8RG SR A 4EhLRRg o, S U B S

processi ng se@bhdnest fé&r 8@6%1&’%%@11y dehﬁér&@iﬁé theSESh £OOHNEE 06 r Wl i r 6
out fromone of the wafer cassette units 40, and the shutter 22 on the

| oad and unl ghe pelhaON c3@aning mackiened4a]BiSpéRAcEAROPr Bhat &l e8fling he
sem conduct or waf er
of semiconductor wafers, and the secondary cleaning machines
15a, 15b pefform a secondary cleaning of the semiconductor wafers
15 which have been cleaned primarily.

Each of the SCARA.robots lla, 11b comprises a robot
body and an articulated arm mounted on an upper portion of the
robot body so as to be bendable in a horizontal plane. Each of
the SCARA robots 1la, 11b has two grippers that are used as dry

20 and wet fingers, respectively. The polishing apparatus has the
two robots, and the first robot lla covers an area extending
from the reversing machines 12, 13 to the wafer cassette side,
and the second robot 11b covers an area extending from the
reversing machines 12, 13 to the polishing units.

25 FIGS. 4 through 6 show the relatiénship between the
cleaning section 10, the clean chamber 20, and the 1load and unload

section 30. FIG. 4 is a cross-sectional view taken along line

IV - IV of FIG. 1, FIG. 5 is a cross-sectional view taken along

=12~



10 6 on the handling table 50 in the clean chanber 20. Then, the

shutter 22 is closed, and the shutter 24 in the processing section S
opened. The SCARA robot 1la takes the sem conductor wafer 6 out from
the handling table 50, and then the shutter 24 in t he processing
section is closed. For unloading a sem conductor 15 wafer fromthe
processing section, the above operation is reversed. \Wen

sem conduct on jwf ¢rs vabg Feeded, amd #nLQasled aNcross-566t 28AYE BEGHAI&N
no contamination enters fromthe processi ng section into the | oad and

unl oad secti @lod@ line VI - VI of FIEI GS Ast Showghi® Fitaw4dehas¢ARAfrdbuet
handling table 20 50. FIG 7 is-a front elevational view of the handling
t abl e, Bl1Gis8 instaliledn ini éheoloaleahdndhlogdt settionndi0 Fl @he SCGARA
view taken along line I X - I X of FIG 7. As shown in FIGS
7 through 9, robethaidlisgnowibke betwéenhbbeasbdidshipedpbsdtdonl andoudrhe
support nenbers 52 fixed to 25 a plate 5la on an upper surface of the
frame 51 Zindbrekenyldme posithorrineHIGerk bﬁla Lipepsdnete¥ 3¢es Tha hq;xs:.ng
contacting the outer circunferenti.al %gaof a sem conduct or_ waf er

to support tHE0 includgsondwaldr Rﬂﬁﬂ&loﬁleda FwRAn p‘é%?tl@ﬁﬂn@nﬁeﬂ%&%a%S
f
seni conduct oPSREAR 3% A e B TheadRsIgAa units A She I 1R ng

bos f?é”nfﬁgd‘éiﬁ%b ey 1504 freq 518 785" Dhdr SsREAL £Bbok ] Hhirakein Pk
tated b d I
gapgo(rat edybf/l a %ronqu%f %i'n&;ga}%ﬁ%]rtfﬁa@% stteﬂ%G %ﬁ%bg%nf%seqa%%eg{f%n%l
lowered 19 i Sfledice C¥hENIRIte} - cdBELELCANEE NUFP! And0shpRi 88N the
19 o PaPES
splined shaft défecting senSor 58 etecting a

notch 10 i %eﬁrﬁ%dﬂ&lﬁftd?d ﬁﬁ%@fceé @HH tﬁb E€Tegn thaﬁ%@%@j‘&é@ﬁt“@fﬁe&
is fixedly nounted on an upper surface of the plate 5la. A wafer
detecting semsef opéniing IEd£cambewiRiged by a NEr ol el Mbdables door 110.
While a semiconductor wafer is being processed, the door 110
is opened to open the opening 100a. Before and after a
15 semiconductor wafer is processed and while the polishing
apparatus is not in operation, the door 110 is closed to isolate
the load and unload section 30 and the wafer cassette units 40
from each other for maintenance and wafer cassette replacement.
During the processing of a semiconductor wafer, therefore, the
20 same atmosphere is maintained in the wafer cassette units 40
and the load and unload section 30.

As shown in FIG. 5, a handling table 50 is installed
in the clean chamber 20. The partition 103 for separating the
clean chamber 20 and the load and unload section 30 from each

25 other has an opening 103a that can be opened and closed by a
shutter 22. The shutter 22 can be opened and closed by an air
cylinder 23. As shown inFIG. 6, thepartition 102 for separating

the clean chamber 20 and the cleaning section 10 from each other

-13-



wafer 6 is present on the tapered surfaces 52a of the support menber s
52 is fixedly nounted on the upper surface of the frane 15 51.

FI GS. 10A and 10B show the rel ati onshi p between the not ch detecting
sensor 58, the support nenber 52, and the posi tioning nenber 53. As
shown in FIGS. 10A and 10B, the notch detecting sensor 58 conprises a

light-emtting element 58a and 20 a light-detecting elenent 58b. A
sem conduct ohagahfirofening FOPRAHLE O Be apehedeaftntDeskedi ¥ Wristivditid
line on the tapered surfaces 52a of the support nmenbers 52 is received
by t he pasi tTheistiguteaberds can befdpendy drite cldiosedybynarrafyy cylinder
Thereafter, the positioning nenber 53 is rotated by the notor 25 55. The
not ch det ect26g sensor 58 has its optical axis adjusted to a position
capabl e of detecting a notch in the rotating sem conduct or wafer 6.

Li ght fromthe |ight-enThei nyadleanetoading 58and i sunbeading Bsectien is
Only when the notch of the - 15-

sem condutt oFoRStEucEegafesshevBsdnt LGt | ¢athzeugh thhe For loading a

| i ght-detecting. el ement 58b detects the light fromthe ght emtting
el ement 58a, S@W@P@élcttl% Wik da¥q 'Flgﬁtpr%’ﬁ?smg S%ﬁté%cttrh% %ﬁﬁrﬂoméhd

tputs th t The not 5 det ect
pos L oni ng ARHAKeS3 BeEandutal wPer b GEL EFn ShS AL te HoreF “R89aHIR 1

B oy e, ne, JRLOEE 53 BT o o
waf er detect s B%S&Hé&‘ T"tPe ?%g&%@% lath%eﬂ@eﬁr\:?}{el %‘&n.ﬁ% <%1t:§?%raaf& a

l'ight- det ect i fromt I'ng
el ement pa 'GSon the%&ﬁ&fﬂn&kﬁoﬁ@rﬂ&QLW'%@Je%l\é@BeéthBErt @@ taﬂ?ér?d the

surfaces 52a of the support nenbers 52 and does not reach t
l'i ght - det ect kR@itter 22ligr@Nds&PP anlit i sHateer NEdntdl ptbeeggmhg@wtctd}{
wafer 6 15 is present on the support nenbers 52. FIG 11

shows a contisl opehedi.t The sCERAMOtsHot 1la takes the semiconductor wafer
6 out from the handling table 50, and then the shutter 24 in
the processing section is closed. For unloading a semiconductor
15 wafer from the processing section, the above operation is
reversed. When semiconductor wafers are loaded and unloaded in
the above sequences, no contamination enters from the processing .
section into the load and unload section 30.
FIGS. 7 through 9 show details of the handling table
20 50. FIG. 7 is a front elevational view of the handling table,
FIG. 8 is a plan view of the handling table, and FIG. 9 is a
view taken along line IX - IX of FIG. 7.
As shown in FIGS. 7 through 9, the handling table
50 has a box-shaped frame 51, four support members 52 fixed to
25 a plate 5la on an upper surface of the frame 51 and having an
inﬁerted conical tapered surfaces 52a for contacting the outer
circumferential edge of a semiconductor wafer 6 to support the

semiconductor wafer 6, and four positioning members 53 for

-14-



det ecting sensor 58, the wafer detecting sensor 59 and the notor - 55,

As shown in FIG 11, the notch detecting sensor 58 is connected to a
drive unit 62 via a sensor anplifier 61. The drive 20 unit 62 and the
notor (direct-drive notor) 55 are connected to each other by a notor
cable and a resolver cable. The drive unit 62 is connected to a board
conputer 64 by an RS232C cable. The waf er detecting sensor 59 is

connect ed t orbeiRdagd thenpeiiconductot WaFetr BeRUPported byerned support
honme- position confirmng sensor 25 67 for confirmng the home position of

the notor S55miemberevi §2d and rotdtdmgnethed semidenduwetcl c wyfigrer 664ini @ a
sensor anplifier 68. A detectable nenber 75 for being detected by the
hore- p pxiediedre radmiedr angg leensangé? | Théifadr tpod tivioning atembdizs &3
- 16- 54 (see FIG 7). Qperation of the
handl i ng t ablgesfisedsto acretiateble baséddn whichl Gsn be miotakgid by avmatdie
descri bed bel ow. A sem conductor wafer 6 processed by the
processiny 55.seTheopoter t3amyickthed retadalie bager ed apefstrronbed 41y tthe
support nenbers 52 of the handling table 50 by the robagt, 1la. At this
tine, the sedilddidgceid JOMWETring g’%t@ré@ e dsurlifted @apgelowered
surfaces 52a_(see FI.G 10A) .. \Wep_the_sem conduct or '

ST

fer 6 is
transforred b @n AL ro BB TRESTERCScAIRERANCEY: TRALES S

detected by the.wafer  detecting sensor 59.
- Whent hesem cgﬁ’g&&egr\f&fa 5i'sdet ect ed, t heai rcyl i nder 57 is actuated to

lift the positioning me?{gglbzzc P o PA-Ye]-Y Y&enf&) t5fg(13_ f%?:md‘\ec%@étg.tn ta\g?{ofé._rflp,

which is then nade rota see he “boar

then staf§s 4ip @Rey %}u%"erl o8 rclm BN i3 edge of a semiconPRALIN{I¥ULH Of

the sem conductor wafer 6 noves across the notch detecting sensor 58,
the notch detigctiRgas¢iminted on%h Q@E%'i@uﬁf&é@@iﬂ th&1ratdsah.i spapdred
r

to the drive unit 62. The notor otates by a preset nunber of
pul ses from deecting sensor 59 for detecting whether or not a semiconductor
wafer 6 is present on the tapered surfaces 52a of the support
members 52 is fixedly mounted on the upper surface of the frame
15 51.

FIGS. 10A and 10B show the relationship between the
notch detecting sensor 58, the support member 52, and the
positioning member 53. As shown in FIGS. 10A and 10B, the notch
detecting sensor 58 comprises a light-emitting element 58a and

20 a light-detecting element 58b. A semiconductor wafer 6
supported along a predetermined circumferential line on the
tapered surfaces 52a of the support members 52 is received by
the positioning members 53 lifted by the air cylinder 57.

' Thereafter, the positioning member 53 is rotated by the motor

25 55. The notch detecting sensor 58 has its optical axis adjusted
to a position capable of detecting a notch in the rotating
semiconductor wafer 6. Light from the light-emitting element

58a 1is normally blocked. Only when the notch of the
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20 time at which the signal (ON) is outputted fromthe notch detecting

sensor 58, and then stops. The notch of the sem conduct or wafer 6
is now positioned in alignment with a predet ermi ned direction.

After the notor 55 is stopped, the air cylinder 57 25 1is actuated to

| ower the positioning nmenbers 53. The sem conductor wafer 6 is
transferred fromthe positioning menbers 53 to the support nenbers 52.
After the pogehieBnftictor WEFHErs pisises Weress the WPwicdld agispt alhed
to return to its -17- honme .
posi tion. Wehghltedenkeetihy r elemeatt 058bs detecpesithen, light tfronhorshe
position is detected by the home-position confirmng sensor 67. Then,

t he SCARA rohdyhBtemdteiings ellementnis8andeonwerts theadetetted tlhighdupmdct
menbers 52, and transfers the 5 sem conductor wafer 6 into the wafer
cassette 41 an ebectficlsignal, waleoutpytetithe ediectrdg signal. The notchror
supplying a semnmi conductor wafer 6 fromthe wafer cassette 41 to the
handl i ng @ abfetsgtinghseRsoSCARA Ehe@ositioning feembeip|33 nFhehaotatable
sem conductor wafer 6 fromthe handling taple 10 50 to the processing
section wit hPRRe SdarARdpbRe1Mgtorheonoixintly constheutenfc PRFICLON IR er
6 is normally not positioned on the handli ng tabl e 50. wever, the
ot oh of |t helEBRPERRT EPE 05 LEiqRiny Wedptal BhcHEs ARRLIHAHE th AT
tabl e 50. Each of the not ch detecting sensor 58 and the wafer
detecting sensor 59 is 15 shown as conprising a transmn ssive photosensor,

but may be a refl eﬁgiéll?om&tnoffaﬁ?w and §, the wafggdd%%‘%)%i\?vfﬁé%iéhgsor

operation in the processing secti onw escri

The pol i g ”gFa@&ﬁ%ﬂé‘és %Q%h%ﬂfﬁgﬁgiﬁgpﬁéﬂéﬁ@ 5%a gﬁd%ﬁii%‘htp-rd;&?e%%iriﬂj

and a paral | processi ng. erital processing (sequentia T
processing) element 59b. Whén 1ikAtSerbmlthy QGRHT ReiltiviorsbaafeRel 5541i0)

t hree cl eani ng nachi nes are oper at ed.

blocked by a semiconductor wafer 6 on the tapered surfaces 52a
of the support members 52 and does not reach the light-detecting
element 59b, it is determined that the semiconductor wafer 6

15 is present on the support members 52.
FIG. 11 shows a control circuit for the notch
detecting sensor 58, the wafer detecting Sensor 59 and the motor
55. As shown in FIG. 11, the notch detecting sensor 58 is
connected to a drive unit 62 via a sensor amplifier 61. Thedrive
20 unit 62 and the motor (direct-drive motor) 55 are connected to
each other by a motor cable and a resolver cable. The drive unit
62 is connecfed to a board computer 64 by an RS232C cable. The
wafer detecting sensor 59 is connected to the board computer
64 via a sensor amplifier 66. A home-position confirming sensor
25 67 for confirming the home position of the motor 55 is provided
and connected to the board computer 64 via a sensor amplifier

68. A detectable member 75 for being detected by the home-

position confirming sensor 67 is fixed to the rotatable base
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The sem conductor wafer noves in the followng 25 nmanner: the wafer
cassette 41 [err] the handling table 50 [err] the reversing machi ne 12
-[err] the first polishing unit 2a [err] the cl eani ng machi ne 14a
[err] the second polishing unit 2b [err] the cl eani ng machi ne 14b
[err] the reversing nmachine 13 [err] the cleaning

- 18- machine 15a [err] the handling table 50 [err] the wafer
cassette 41 54 (see FIG. 7).For handling a dry sem conductor wafer, the
robots 11a, 11b use the dry fingers, and for handling a wet

sem conduct or waf eOpetrh¢ ibabotfs thea hahtll imee tiald endi0 fcongrictBee as
pusher 81 5 receives the sem conductor wafer 6 fromthe robot |1b, and
when t hehowp rinng IESvo Ve halomgh tlHe widshdre 8lgsaridesusimiow] is |ifted
and transfers the sem conductor wafer 6 to.the top ring 7. The top
ring 7 is swung to a podi semhcenductas wlexs§ Pyosessrdopy the presessing
polishing unit, and the sem conductor wafer 6 is polished. 10__The top

ring 7 wh chSRStdoN: Hé qu%@n%%%u’éh%rtﬁﬂ?ﬁﬁdGSurfaC% §@Gn@fadfdl%

to a position above the_ pusher 81. IS elevated and the

seni conduct o PURRPET @eW?eFFaﬁngFrEBe hgnd%bnghEaBbﬁhEQ by thegobot 1la.
R Wl U0
the sem condlé%‘%\}%r faces ‘?az'a e[ee"’lgkelﬂ;r O%(fzﬂght fnehihel @%ﬂnzt%%d

sen conduct or ring
81 and the C'w%’i‘@f“ge is B Hh!ﬂér}é& oft&S €hRke: s oPE" e %r%o'!s§hedche

surface of the senlconguctor wafer 6 can belgﬁ%aned ut al so fhe

abr asi vey g 20 gellideindiuetd WA farPs '1@&&t8@’tb8'%d§'9;h@ 95@&% detedthhy RS sor
renoved fromthe surfaces of the sem conductor wafer 6. After being

polished in 39secwndartheoemsbbnguptoeaistert e 588t E66064¢ e air cylalierd
is cleaned by the cleaning nachine 14b and the cl eaning machi ne 15a,

spi n-dri ed, aMd isekotoadedo tiohd iMiaf erhec pesdittiondhg Zfembdars 9% tanddeiye
table 50. In the serial processing, polishing conditions in the first
pol i shi ng unithe2gemigonducieorsawfier 6, which is then made rotatable (see

FIG. 10B). The board computer 64 then starts to energize the
15 motor 55.
When the notch of the semiconductor wafer 6 moves
across the notch detecting sensor 58, the notch detecting sensor
58 outputs a signal (ON), which is applied to the drive unit
62. The motor 55 rotates by a preset number of pulses from the
20 time at which the signal (ON) is outputted from the notch
detecting sensor 58, and then stops. The notch of the
semiconductor wafer 6 is now positioned in alignment with a
predetermined direction.
After the motor 55 is stopped, the air cylinder 57
25 1is actuated to lower the positioning members 53. The
semiconductor wafer 6 is transferred from the positioning
members 53 to the support members 52. After the positioning

members 53 is lowered, the motor 55 is rotated to return to its
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polishing unit 2b are different from each other. (2) Parallel

processi ng: -19-

In the parallel processing, four cleaning machines are operated. The
two wafer cassettes may be used, or one of the wafer cassettes may be
used in comon. There are two paths of novenent of the

sem conduct or 5 wafer. One path is as follows: the wafer cassette 41
[err] the  homeapdbitfohablwhed ther mbtolre55 enetratmy twadbs reone posrit}idme
pol i shi ng unit 2a [err] the cleaning machine 14a [err] the reversing
machi ne 13 the heme] pbhttlienanisgheiddbed Iya Hhey hondrgpdsairidlam g onefiilran i35y
[err] the wafer cassette 41 10 Anot her path is as

foll ows: theseasor 6assefhen Athe SCARArrdbathé lhuadeivgsttitd &eb( domductar
reversing machine 12 -> the polishing unit 2b [err] the cleaning
machi ne 14b WeLer t ke 99vetEEngsuPP°rtracmﬁlNéeq% [®4r] ank drapff|rsadiiene
15b [err]_the handling table 50 [err] the wafer cassette 41 15

As with the Semigongustesswager: felttR e mphnfcrageette 412inonRQf the
handl e a dry sen1conductor wafer before it is pol i shed, and the

reversing madRERE £RSPEN IS ANEHA e a wet seni conduct or wafer after

lished. Eith f of. the cl eani h
ot h i des-of the food FPReSHRBLELS 2ol caRaupy Sy n Rk I FEpa 0t vedir,

Lhe POl Lohi NgaUki 29 20 the 1LY Ut SOOCLIAC SATRAY FURR 31

condi tions, Sl eani 4bH "aré oper

cl eani ng condy SéPp1yi ﬁ. Nl ey IR, FREBENE % P endFa i ei ApAAIG

under the sane Itions. After the sem con t or fer 6is
cl eaned 1@5 sangdo & @r@bb%‘éln@keéﬂfon%ﬂﬁ{”thﬁ SERRAI Ffsot 1531, tﬂéthotdlhe
sem conductor wafer 6 is returned to the wafer cassette 41 via
handl i ng t abb# B8e semiconductor waféi 4 lig ﬁﬂibmd[l.[[?nhott]b@sﬁtﬂéﬁédvmi Q:l’he
cassette units -20

handling table 50. However, the notch of the semiconductor

wafer 6 may be positioned on the handling table 50. Each of the
notch detecting sensor 58 and the wafer detecting sensor 59 is
15 shown as comprising a transmissive photosensor, but may be a
reflective photosensor.
A processing operation in the processing sectionwill
be described below.
The polishing apparatus shown in FIG. 1 performs a
20 serial processing and a parallel processing.
(1) Serial processing (sequential processing)
In the serial processing (two-stage polishing),
three cleaning machines are operated.
The semiconductor wafer moves in the following
25 manner: the wafer cassette 41 —> the handling table 50 —> the
reversing machine 12 —> the first polishing unit 2a —> the
cleaning machine 14a —> the second polishing unit 2b —> the

cleaning machine 14b —> the reversing machine 13 = the cleaning
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have been descri bed. However, open wafer cassette units may be used.
According to the first aspect of the present I nvention, as described
above, the independent clean chanber 5 disposed between the processing
section and the receiving section offers the foll ow ng advant ages:
1) The cleanliness of the processing section is not- required to be
enhanced unnecessarily, and ancillary facilities I ncluding filters,

fans, etc. caBcheneedBgedsiths Fendlity table 50 —> ZheSwagert basekeael iqness
of the processing section is not required to be enhanced

unnecessarily, the anobupbrohafdling a doypssemitomdidieor vbfer odthe roboteh
the polishing apparatus is installed may be snall, and the operating
cost may be nadycklb use the dry fingers3) aRdsKirbhendiliisgaueet searimodsluciomn
increased level 15 of cleanliness in the receiving section such as the
waf er cwefert,ettiri reboha khaj | ylhaisetthey weltefpngesat iTherpushrer 81
4) Processed products are prevented fromsuffering secondary

cont am na i ofegeiveshthe semiconducter wadiie 6chrom the yokody &lbpcard sden
quality of the products. 20 According to a second_aspect of
the present theehPPdning 7 moyes ahavshihetrisher &l chhemushay filoked Hfired

oL ONNg @ 1o P ers BB S e b ARk B2 M
{ansror oL SRoPaRETS, DELNGRRY! 1S LURSFELR SO A ALMRd Tagsh et
o o EReEbEIZERLESTUAE AR IR i BonaucrSRTLSPRNLEL O S ol
predet erpp negnd 8¢t keAgl 7 ¥HEch holds the polished semiconductor &dafer 6
is swung again to a position above the pusher 81. The pusher
81 is elevated, and the semiconductor wafer 6 is transferred
to the pusher 81. The semiconductor wafer 6 is rinsed by a
rinsing liquid supply device that is disposed at the pusher 81.
15 In the polishing apparatus, the semiconductor wafer
6 is cleaned in such a state that the semiconductor wafer 6 is
separated from the top ring 7 in the pusher 81 and the cleaning
machine l4a. Therefore, not only the polished surface of the
semiconductor wafer 6 can be cleaned, but also the abrasive
20 1liquid used in a primary polishing process can fully be removed
| from the surfaces of the semiconductor wafer 6. After being
polished in a secondary polishing process, the semiconductor
wafer 6 is cleaned by the cleaning machine 14b and the cleaning
machine 15a, spin-dried, and returned to the wafer cassette 41
25 via the handling table 50. In the serial processing, polishing
‘conditions in the first polishing unit 2a and in the second
polishing unit 2b are different from each other.

(2) Parallel processing:
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recei ving section. Any dedicated nmachine for positioning

sem conduct or wafers is dispensed wth. According to a
preferred aspect of the present invention, three steps of polishing a
sem conductor wafer, 5 cleaning the sem conductor wafer, and positioning
a reference position of the sem conductor wafer can be carried out
during automati c operation of one polishing apparatus.

Industrial Applicabilityn tle parallel prddéssfi§sefdur iolediiimy mactlidieas
to a polishing apparatus for polishing a workpi ece such as a

sem conduct oareabperated.t oThef twd wafeprcadssestes amaly ilse preddy at Yoneseaxt i n
a chem cal nmechani cal polishing (CMP) process which is one of the

st eps ofthe smifierocdisstedtetewaye Healmsieghtiimcqmmursess.

-22- ' REPLACEMENT SHEET  CLAI MS:

07 SEP 2001 There arepuia pakthg ofpmwemant of othe semispngductar
wor kpi ece_such as a sem conductor wafer, conprisin%

processi iy s¥afiegn fOne RAtkhingas felkpwesethe wa

handling table 50 = the reversing machine 12 —> the polishing

a
er cassette 41 > the

unit 2a —> the cleaning machine l4a —> the reversing machine 13
—> the cleaning machine 15a > the handling table 50 = the wafer
caséette 41

10 Another path is as follows: the wafer cassette 41
—> the handling table 50 —> the reversing machine 12 —> the
polishing unit 2b —> the cleaning machine 14b —> the reversing
machine 13 = the cleaning machine 15b —> the handling table 50
—> the wafer cassette 41

15 As with the serial processing, the reversing machine

12 is used to handle a dry semiconductor wafer before it is

polished, and the reversing machine 13 is used to handle a wet
semiconductor wafer after it is polished. Either one of the sets
of the cleaning machines on both sides of the feed line may be

20 wused. In the parallel processing, the polishing units 2a, 2b
are operated under the same polishing conditions, the cleaning
machinesl4a,14bareoperatedunderthesamecleaningconditions,
and the cleaning machines 15a, 15b are operated under the same
cleaning conditions. After the semiconductor wafer 6 is cleaned

25 and spin-dried by the cleaning. machines 15a, 15b, the
semiconductor wafer 6 is returned to the wafer cassette 41 via
the handling table 50.

In the embodiment, the closed wafer cassette units
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a receiving section for supplying a workpiece to be polished to said
processing section and/or receiving a polished workpiece; and a
cl ean chanber di sposed between said processing section and said receiving
section and defined by a partition with a shutter which separates said
processing section and said receiving section fromeach other.

2. A polishing apparatus according to claim1, wherein a |oad and unload
section is dh&ﬁ)@zsséehqiéwfm@d d HRRRSRTS BPehtfdfeN ciidbcetticluhgesi Mayde
section. A polishing apparatus according to
claim1l, whepged.t he pressure in said clean chanber is higher than the
pressure in said processing section and |ower than the pressure in said
recei ving section. Accordingd. téd pdie sfiingtappapetts afcdrhi ngpresearitai m
"2, wherein a transfer device for transferring the workpiece between said
cl ean chanberdnmedtinng recdesonjbsstabove,s the spospendendaicl dagadhamber

unl oad secti on. REPLACENMENT SHEET
REPLACEVENT Sdsppsed between the processing sectigny aggb phg1 receiving
5. A palishing apparatus for, polishing a workpiece such as a
seni conduct oFeR&AON $hey following advarg@gessing. section for

pol i shing a workpi ece; [ece V|1{1 section faor recehv ng. a

pol i shed workpi ece: and) The clear?l:an%%§tq BERSFPEEIRY S&F lﬁPo’c%éE‘?‘hg

Fecel SPngaggEfe%éd&r%?cgﬂvbﬁgPﬁﬁﬁéﬁa dinpesetrar by adne abebhERET L (4G
pol i shi ng &%@r&%tdlﬁn[g‘ %1 %\% Ste. can %e reduced . in pr%%éel shing

apparat us accor a m 5 a pressure 1 n sai SSi ng
section j§ |ower Uhan 926}' §1BE:%S§HéecPéaﬁ§iHe§§r@§Pé}?éE‘pﬂ’&?é%f«?é Gection

pol i shi ng apparatus Is installed
is not required to be enhanced unnecessarily, the amount of air
consumed in the clean room in which the polishing apparatus is
installed may be small, and the operating cost may be reduced.
3) Possible subsequent demands for an increased level

15 of cleanliness in the receiving section such as the wafer

cassette units can easily be met by the present invention.

4) Processed products are prevented from suffering
secondary contamination as much as pqssible, and hence can
achieve increased quality of the products.

20 According to a second aspect of the present invention,
a semiconductor wafer can be positioned by aligning a reference
position (such as an'orientation flat or a notch) of the
semiconductor wafer with a predetermined direction during the
transportation process between the processing section and the

25 receiving section of the polishing apparatus. It is not
necessary to perform a Separate process for positioning a

semiconductor wafer, but a plurality of processed semiconductor

- wafers can be aligned with a predetermined direction in the
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7. ‘ A polishing apparatus for polishing a workpiece such as a

sem conduct or wafer, conprising: a processing section for
polishing a morkplece; a receiving section for supplying a

wor kpi ece to be polished to said processing section and/or receiving a
pol i shed wor kpi ece; and a clean space defined adjacent to said
receiving section, air in said clean space being cleaned by a clean air
unit. receiving section. A PRl SHeADcRAPEA" Rladh idee Of i NPolsd t iRIrding 7
, Wherein said clean"air unit conprises a filter unit.

- 24 - ‘semiconductor wafers is dispensddEREAGEMENT SHEET
REPLACEMENT SHEET 0 7 SEP 2001

9. A pol i shi ngceppdtingt U aac puéfieyrtesl aspeat8of V\hbeelprreﬁam:
filter unit conprises a filter and a fan. 10.

pol i shi ng appawanmsoaocmhreg;step$apﬁ1polxﬁh;mgrasaemlcpaducapr 'ﬁerr
produces a circulating flow in said clean space.

A pol i shihg sppapingsthecsemiagnducteravafer, W@r@ﬁﬂ—@-%m& gqﬂergqc@
cl ean space is kept higher thapn a pressure of said processjin sectlon

12 | pnsa&lioglhpﬁgtaspaemagnﬂla?taa VaReRECAN iR IGR Tk @t dudiing
a processing section for poli,shin i.e an unl oad
section for GHtEHGAS Qpﬁﬁflaits"r?é’d std‘g apparatuss partition

separating .said processing section and sai d unl oad section;
wherein a pressure in said unload section is higher than a pressure of an

at nosphere where said pollshlnqﬁgwgyyyafsAéiffggyyﬂf%} 13
A pol i shing apparatus according t
10 The present invention relates to a polishing

apparatus for polishing a workpiece such as a semiconductor wafer
to a flat mirror finish, and is preferably used in a chemical
mechanical polishing (CMP) process which is one of the steps

of a semiconductor device fabrication process.
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claim12 , wherein said polishing apparatus is installed in a clean room

- 25 - REPLACENMENT
SHEET REPLACENMENT Sﬁ‘ET TTTTTTY——
07 SEP 2001 14 A pol i shing apparratmg ccor ding to
claiml2 , wherein said processing section conpri gin ¢69Rep1@ed
section for polishing the sem conductor wafer. 7

pol i shing apparatus according to clai mciarMgherein said é:il on
further conprising a cleaning section for cleaning the sem conducto fer

whi ch has been polished in said polishing section.

A polishing apparatus according to claim12 , wherein said part | t I on
conpri sing an opening and A pehithéng apparatus forlpolishing a whrnigliede ng
apparatus according to claim1l5 , wherein a pressure in said unload
section, sai guginlassid memEecridustaaiva idmadonpsisringn, and a cl ean room
where said polishing apparatus is installed, are controlled such that said
pressure %n said poli shienprosesisdag ssiction dor RpIsiedviingh 2 senkpiecsy
room and said unload section, is progressively lower in the order of said
polishing section, sai@ €P§§F}Vh§gs%%‘ﬁbﬂn £of AURRIgH YD EnyorkRiggRdto be

unl oad secti on. EOl I S (g%appar at.us acc rd| to
Clam e, BRSSP bo Rl BreceRsdas e ErRIAHY GeBRal OO Gl A
sai d pressure of sai d at rmdsphere where said polishing apparatus is

instal | ed. orkpiece; a - 26-

REPLACEMENT SHEET a clean chamber disposed between salf %E[F()) ing

10 section and said receiving section and defined by a partition
with a shutter which separates said processing section and said

receiving section from each other.

2. A polishing apﬁaratus according to claim 1,
15 wherein a load and unload section is disposed between said

processing section and said receiving section.

3. A polishing apparatus according to claim 2,
wherein the pressure in said clean chamber is higher than the
20 pressure in said processing section and lower than the pressure

in said load and unload section.

4. A polishing apparatus according to claim 2,
wherein a transfer device for transferring the workpiece between
25 said clean chamber and said receiving section is disposed in

said load and unload section.

5. A polishing apparatus for ©polishing a

* [ L M S *
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19 . : "~ A polishing apparatus according to clar-m32—further
conprising a clean air unit for cleaning air in said unload section
20 . A polishing apparatus according to clalﬂﬁﬁsmmuwbg&g

clean air unit conprises a filter unit.
pol i shing appatratus according to claim?20, mherein ”ﬂl”
conprises a filter and a fan. 22.

apparatus acg ﬁﬂbBﬁdﬁ%to%l%h reisindal d clean air unlt produces a
circulating ow I n said unl oa se i on.

pol i shing apparatus accargibfet8ingl géstidn, fdf“ﬁdiibﬁiﬁgwo%bmuaahdﬂmﬁdrIS
an object to put into a cassette Is handled in said unload section.

24 . wakepgl i shi ng apparatus according to claim12, wherein said
wor kpi ece is a sem conductor wafer. - 27 -

a receiving section for supplying a semiconductor

5 wafer to be polished to said processing section and receiving

a polished semiconductor wafer; and

a positioning mechanism disposed between said

processing section and said receiving section, for aligning a

reference position of the semiconductor wafer with a

10 predetermined direction while the semiconductor wafer is

transported between said processing section and said receiving

section.

6. A polishing apparatus according to claim 5,
15 wherein said positioningmechanism is disposed in a clean chamber
disposed between said processing section and said receiving
section and defined by a partition with a shutter which separates
said processing section and said receiving section from each
other.
20
7. A polishing apparatus according to claim 5,
wherein said positioning mechanism comprises a rotating
mechanism for holding and rotating the semiconductor wafer, and
a sensor for detecting the reference position of the
25 semiconductor wafer, and the reference position of the
semiconductor wafer can be aligned with a predetermined position,
using an output from said sensor, upon completion of rotation

of the semiconductor wafer.
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