0 7 JAN 2004 SUBSTRATE HOLDER AND SUBSTRATE TRANSFER APPARATUS USI NG THE
SAME BACKGROUND OF THE | NVENTI ON The present invention relates to a
substrate holder 5 which is nounted on a substrate transfer appa@ﬁtﬁf |
such as a robot, for holding and transferring a thin substrate cl, g@ a
sem conductor wafer. The present invention also relates to a substrate
transfer apparatus using the above-nentioned substrate holder. 10 Fig. 1
shows an arrangenent of a conventional substrate hol der of the
above-nmentioned type. Fig. lals a plan viewand Fig. Ib is a side view
As shown in Fig. 1, the conventional substrate hol der conprises a
substrate support nmenmber 10XUBSTRARE HPLOHFaSdDHHUBSIRATEL 15 and fi nger
portions 102 extendi ng fr gRANBEFERAZEPRRATUBNUSING THE aSMME urcated form
Each finger portion 102 includes a vacuum opening 103 at a forward end
portion thereof. Further, a vacuum passage 104 extends through the finger
portion 102 FAGKERGMNDREIMHEIVENIHAhe 20 opening 103. The respective

vacuum passages 104 of the finger partion 02 |,oin at.the S i on
101 and conmuni cat'@l%ﬁqﬁ%ﬂ?’foﬁémer’l’&lmﬁﬁﬁi%ﬁsi °t fr ﬁ“ESﬁﬁﬁE%cg ggggwith a

vacuum system (not shown). In the abqQve-nentioned _sub | d a
substrated 25hicChel g MRPHeRM LH2 ﬁ)’gﬁ S Itllﬁg’tslf%tri \%é%%kgftgtgédghgh thin
substrate (not shown), such as .a sem_c uctar. er, | I QG kg the
hol der so tha"lsaf“c"e‘?f%‘?fm ‘b?g?%]galé?g aanodr:}c’i(anscféa\é%ffﬁtg 2 chibl Bthdedat

S he substrate abuts
against the vacuum . . cemiconductor wafer. The present invention also

relates to a substrate transfer apparatus using the
above-mentioned substrate holder.
10 Fig. 1 shows.an arrangement of a conventional
substrate holder of the above-mentioned type. Fig. la is
a plan view and Fig. 1b is a side view. As shown in
Flg. 1, the conventional substrate holder comprises a
substrate support member 100 including a base poxrtion 101
15 and finger portions 102 extending from the base portion
101 in a bifurcated form. Each finger portion 102
includes a vacuum opening 103 at a forward end poxtion
thereof. Further, a vacuum passage 104 extends through
the finger portion 102 so as to communicate with the
20 opeﬁing 103. The respective vacuum passages 104 of the
finger portions 102 join at the base portion 101 and
- communicate with an opening 105 which in turn communicates
with a vacuum system {(not shown).
In the above-mentioned substrate holder. a substrate
25 is held by means of suction. Illustratively stated, a
thin subsirate (not shown), suqh as a semiconductor wafer,
is provided in the holder so that a central portion of a

backside of the substrate abuts against the vacuum
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-1 0 7 JAI 2904 openings 103 of the finger portions 102. A vacuum
pressure is applied through the openings 103, thus holding the substrate
on the finger portions 102. In Fig. 1, reference nuneral 106 denotes a b l
opening. The 5 substrate holder is fixed to a forward end of a rdbbtAN l‘@
shown) by passing bolts through the openings 106 for fastening. As

~menti oned above, in the conventional substrate holder, the central portion
of the backside of the 10 substrate is suctioned onto the finger portions
102. Therefore, a problemarises, such that when breakage of a vacuum
source occurs during transfer of a substrate, a vacuum pressure cannot be
applied to thepenthsds at@s of tthe thindeas ydrttikals toe .substeatemis likely to
fall fromthe 15 substrate hol der and break. Further, particles floating

in air are cotesiece ats tdephoed i thrmigh Hees whsimialgs t1@3whitdlest he vacuum
pressure is applied, leading to contam nation of the substrate. These
particl es aduess@linyg ti¢ estbstmapmmit adteurfd ngferc pges ifoars dé@¥-cohduct ors and
20 therefore the amount thereof should be mnimzed. Further, when the
speed of trarfer 1t heebgeercofnumonaeltt dendtess gododdt opraiaer) Tae

I ncreased so-as to achieve a reduction in tact time, a force which

hori zont aPl y Sitveratre Rebder aie Hotthee Rafgavassd @ oHs ErPoLNSOtat e
nounted on the holder is displaced. Therefore, the substr%}e cannot be

del i vered acciat®] yPY Passiig ot bostiinaieh ddie phReVRdSe 106 9% sk of

damage to fastening.

As mentioned above, in the conventional substrate

holder, the central portion of the backside of the

10 substrate is suctioned onto the finger portions 102.
Therefore, a problem arises, such that when breakage of a
vacuum source occurs during transfer of a substrate, a
vacuum pressure cannot be applied to the substrate, with
the result that the substrate is likely to fall from the

15 substrate holder and breazk. Further, particles floating
in air are collected at the portion of the substrate teo
which the wvacuum pressure is apﬁiied, leading to
contamination of the substrate. These particles adversely
affect the manufacture of chips for semiconducters and

20 therefore the amount thereof should be minimized.

Further, when the speed of transfer (the speed of
movement of the substrate holder) is increased so as to
achieve a reduction in tact time, a force which
horizontally moves the substrate becomes large, so that

25 the substrate mounted on the holder is displaced.
Therefore, the substrate cannct be delivered accurately to
a target position, so that there is a risk of damage to

the substrate.



the substrate. - 2 07 ]AN 2H4 In recent years, in sem conductor

manuf acturing apparatuses, it has been strongly desired to prevent

contam nation of sem conductor substrates. Conventionally, prevgftjapgmpnly
contam nation of a patterned surface was 5 satisfactory, but with a recent
tendency to reduce wiring |ine widths of devices, contam nation of the
backsi de of a. substrate has al so becone problematic. In a conventi onal
substrate holder in which a suction is utilized, contam nants are
collected at a portion of the substrate 10 to which vacuumis applied from

the holder, leading to a high risk, of contamnati {Basig e to

obvi ate the above- ABnEREREY %SPEBPeﬁPoFe%%ﬁ?%%?%aéfg%?ﬁ$§£#s considered to
enpl oy a recessed type subhstrate hol der rs Sk £t 15 support
member havi n§PRFELESESH ére&aﬁoﬁeﬁﬁaggﬁﬁﬁgﬁysg%?%%% ug?géféﬁ%sﬁrate

therein. Hove e amiBS] 1By SEMLANUGHRLBIPShERE ot 8s ! e AT RN Ly,

ctor substrate 1s not always positioned at a

regul ar positiaon, i € %&a&a%%t'Bhaniﬁ, atpeshéiopurPavbewast he.
center of th@r§ﬁE§ﬁFa e%ﬁ? t(E centerlof t he gassette case coincide with

each other. EE%HQE%C st fsahe sC e ckatdicepbiaged toopetheerefyuling

position in @ cassette case. In this case, when use is nmade of a
substrate holdef, RAWMME &P Ve, 0tk aininataent aEntBE benksgdeaefon for

receiving a substrate, such as the above-nentioned conventional substrate
hol der, def echjprate has also become problematic. In a conventional

substrate holder in which a suction is utilized,
contaminants are collected at a portion of the substrate

10 to which vacuum is applied from the holder, leading to a
high risk of cbntamination.

As a measure to obviate the above-mentioned

pfoblem of contamination, 1t is considered to employ a
recessed type substrate holder comprising a substrate

15 support member having a recessed area for placiling a
semiconductor substrate thereln. However, when a
semiconductor substrate is removed from a cassette case,
the semiconductor substrate is not always positioned at a
regular positlon in the cascette case, that l1s, a position

20 where the center of the substrate and the center of the
cassette case coincide with each other. That is, the
substrate can be displaced from the regular position in
the cassette case. In this case, when use is made of a
substrate holder having a portion formed in a certaln

25 configuration for receiving a substrate, such as the
above-mentioned conventional substrafe holder, defective

transfer due to displacement of the substrate is likely to

occur.



transfer due to displacenent of the substrate is likely to occur. - 3 07
JAN 2004 SUMVARY OF THE | NVENTION I n view of the above, the present

i nvention has been nmade. It is an object of the present inve(fijgh 2l
provi de a substrate bolder which is free fromthe above-nentioned 5

probl ens. The substrate hol der of the present invention 1is capable of
suppressing contam nation of a substrate due to particles, elimnating the
ri sk of breakage of a substrate falling fromthe hol der, receiving a
substrate accurately even when it is displaced froma regular 10 position
and delivering the substrate accurately to a regular position. It is

anot her obj e Rith &Fp FEFe HVEHENt i on to provide a substrate transfer
apparatus using the abhove-nen |on d sub rate. hoI e Mnth
the present |nventF8nVlFWbP§ it OH?ow &4P5°50 t#%Y R§§% ? fol di ng

e " LA LG O Sl e o et

having a rec ereln a substrate

mount portions fl%&ﬁ%nﬁ?gf%e& %ﬁ%%%eqsaff?%e' 3rLRe t¥kChBbLE- %n%ioned

ci rcunf er ent ifal® € Substrate nount portions being adapted

O boe, 2t nHa0Sd M BULCLuBELEUNECRBIBLR! OPOLKL Opr Ot Daekstgenof {he

substrat e recéssed area, and a substrate detector for

detecting pr%.%ﬁ g:éyleat?ﬁe%;ﬁjesstih@ Hebslrathe tient be neeessedazeedne2s | n
t he substrate ho there i's little risk of

to particles, eliminating the risk of breakage of a
substrate falling from the holder, receivingla substrate
acﬁurately even when it is displaced from a regular

10 position and delivering the substrate accurately to a

| regular position. It is another object of the present
invention to provide a substrate transfer apparatus using
the above-mentioned substrate holder.
In accordance with the present ilnvention, there is

15 provided a substrate holder for holding and transferxing a
thin substrate, comprising a substrate support member
having a recessed area for placing a thin substrate
therein and substrate mount portions formed in the
recessed area 1n the vicinity of a circumferential edge

20 thereof, the substrate mount portions being adapted to be
engaged with an outer circumferential portion of a
backside of the substrate placed in the recessed area, and
a substrate detector for detecting presence or absence of
the substrate in the recessed area.

25 In the substrate holder, there is 1ittle risk of
displacement of the substrate and breakage of the
subgtrate due to falling from the holder. Further, cnly

the outer circumferential portion of the backside of the
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di spl acenent of the substrate and breakage of the substrate due to falling
fromthe holder. Further, only the outer circunferential portion of the
backside of the 0 7 JAN 2H] 4 substrate abuts agai nst the subsﬁmfﬁm ﬁpunt
portion, so that it is possible to suppress contam nation of t AN 2036
substrate due to deposition of particles at a portion of the backside of
the substrate which does not abut against 5 the substrate nount portion.
The substrate detector nmay conprise at | east one detection nmeans sel ected
froma first detection means and a second detection nmeans: the first

detection neans including a substr det ' ti whi [ d

10 the rococeBRsrage ReuRs FOBLRPLy L SUBEFEORE AreRv o oEhE! Srerear
t he substrate detecti, ti havi f it b whi t

LT contor ont TBR ok I ERRIPNE BacROPRECST FRACEnbREPAPR 68 LHE SV N e
recessed area.is._engaged, .an fl i S I.d ' : bstrat
oS (T EPRI AL (3" ReBol PRI RAEL LS 05¢ hobbey 8 gabot ot e
detect i ng POLhLORe S ad 1WrStnlCLERE2 1 UPaRS ReLBEs 8R! 88t Oadaifst

| e
presence or absence oP’the sﬁbs%ra e by detecting a pressure in

stated openi pg, Q55500 ydehechbef s@gans being a non 20 contact type
whi ch detects presence or absencée of the substrate in the recessed area

Wi thout making contra! SMuishrake asubelbat fayl BohpBeisubatr akeshobder, a

fluid such as clean air or N2 gas is flowed at a |low rate through the

opening of getection means selected from a first detection means and
a second detection means: the first detection means
including & substrate detecting portion which is formed in

10 the recessed area in the vicinity of a circumferential
edge thereof, the substrate detecting portion having a
surface with which the outer circumferentlal portion of
the backside of the substrate received in the recessed
area is engaged, and a fluid passage provided in the

15 substrate holder and having an opening formed 1in the
stated surface of the substrate detecting portion, the
first detection means being adapted to detect presence or
‘absence of the substrate by detecting a pressure in the
stated opening; the second detection means being a non-

20 contact type which detects presence or absence of the
substrate in the recessed area without making contact with
the substrate.

Tn the substrate holder, a fluid such as clean air
or N, gas is flowed at a low rate through the opening of

25 the fluid passage to the outslide. The presence or absence
of the substrate is detected by detecting whether or not a
change in pressure occurs due to c¢losing of the opening by

the substrate. Differing from the conventional technique
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25 the fluid passage to the outside. The presence or absence of the
substrate is detected by detecting whether or not a change in pressure
occurs due to closing of the opening by the substrate. Differing
conventional technique - 5 0 7 JAN 2004 in which the presenceUQJAgﬁﬁ
of the substrate is detected according to a change in vacuum pressure, |n
the substrate holder, there is no possibility of contamnation of a
substrate due to collection of particles floating in 5 air. Further, when
the detector is a non-contact type, such as a photoelectric sensor, the
detector detects the presence or absepnce of the substrate in the recessed

ar ea mﬁthouﬂqnﬂhﬁﬁ?é%%ﬁé%?sﬁpﬁﬁ PRe3BGBEEPate. Thhi SURREDIER % api d

det ecti on of displacenent subs rate durln 01t
advant ageous qer*?e%r &?er?tclcﬁ gé‘ 8¥'a{‘ﬁ8 +4 %guér[' d%gé o fa |£n}gefrom

2 vacuum - ot S n&%ﬂﬁgtﬁ%‘?etr%@%? 19,55 4 SR ?ﬁ%g%#é“ﬁ"}’m e
substrate (he %f]%'u%@t%%et@e’&%e"ftot @%li%%&&ﬁt &} ggPtPéléé PiSYEM&in I N

this case, vacuum pressure is requir and only the outer

ci rcunt er gnt 'aa_tr porugﬂegf, ifien PAGCKSL fEcls LIE SURSH I dse Sued oned, o

that confanmination o e substrate due to particles can be suppressed
20 Accordi ng fanat RepratRRAte @ ithgePk8seNthbnietet08r d8téubsttias e
hol der for hol di ng and transferrlng a thin substrate, conprising a

substrate suppderRiar dbavint@ af reecsapdtanea iorthbacengssedhamea
substrate t herei n, and

without making contact with the substrate This enables

the

rapid detection of displacement of the substrate during

10 transfer and is advantageous 1ln preventing breakage of the
substrate due to falling from the holder. Further, when
the opening of the fluid passage is connected to a vacuum
source during transfer of the substrate, lifting of the
substrate (hence displacement of the substrate) can be

15 prevented. In this case, a high vacuum pressure 1s noit
regquired and only the outer circumferential portion cf the
backside of the substrate is suctioned, 'so that
contamination of the substrate due to particles can be
suppressed.

20 According to another aspect of the present invention,
a substrate holder for holding and transferring a thin
substrate, comprising a substrate support member having a
recessed area for placing a thin substrate therein, and
substrate mount portions formed in the recessed area in

25 .the vicinity of a circumferential edge thereof, the
substrate mount portions being adsapted to be engaged with
an outer circumferential portion of a backside of the

substrate, the substrate support member having a first
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substrate nmount portions formed in the recessed area in 25 the vicinity of
a circunferential edge thereof, the substrate nount portions bei ng adapted
to be engaged with an outer circunferential portion of a backside of the
substrate, the substrate support menber having a first - 6 0 7 JAN Yool
portion adapted to be connected to a substrate transfer apparatus and a
second portion in which the recessed area is formed, the second portion
including a Proximal section close to the first portion and having a | arge
width and a 5 distal section apart fromthe first portion and having a
small width. The hol der is advantageous in recei v; ng {;1 subséfgrgsefe]{]rom a
cassette caseogEﬁgglgﬁagaeanm@rbundbhnesttﬁni@e@ BPRERYT VErT g the

substrate tofsuc cassette case, and 10 enables the su t e
'stably held QBEg%gtgglgga.a é@@@mdjpgrtéobth@rwﬁ%ﬁgcfh%fP%%%gigisent
a su

I nvention, strate hol der conprises a substrate_s {egheriomavi ng
a recessed anea glQimeRl, agihry setersulporitare ﬁﬁé?@hﬁ?g ?héggggi?rate support

menber having a first portion 15 adapted to, be.conne t@iarpubsarate
transfer appanaldss +canrthea fSienondqdriano #itn PRKCH fahg[tarE Cessed area is

formed, the second portion including a_proxinal ;LA aakoReving &he
first poriom-achia shctiain seeay torf B4t &Xdﬁgt%hg%(}?%r St aport ion, the

proxi mal portion being thicker than the 20 distal portion. This arrangenent

enabl es | i ghtemIly widthhhe substrate support nenber According to a further

aspect of the presqﬂﬁe holder is advantageous in receiving a substrate

i il i ! imited
from a cassette case of which an inner width is 1li

e, and
and delivering the substrate to such a cassette cas

der.
10 . enables the substrate to be stably held on the holde

. n.
According to other aspect of the present inventio

ember
a substrate holdex comprises a substrate support m

i reln,
having a recessed area for placing +he substrate the

i ion
the substrate support member having a first porti

' atus
i5 adapted to be connected to 2 cubstrate transfer appar

i is formed,
and a second portion in which the recessed area

i i lose to
the second portion including a proximal portion <

the
the first portion and a distal sectlon apart from

i i an the
first portlon, the proximal portion being thicker th

. . of
20 distal portion. This arrangement enables lightening

the substrate support member .
According to a further aspect of the present

i rate
invention, a substrate holder COMpPrisSes a subst

i h
support member havling a recessed area for placing the

igni i d to
25 substrate therein and an aligning mechanplsm adapte

rt
pexform a function such that when the substrate suppeo

d be
member is moved to a position where & substrate shoul

placed in order to receive the substrate and when the

- 7 =



I nvention, a substrate holder conprises a substrate support nenber having
a recessed area for placing the 25 substrate therein and an aligni ng
mechani sm adapted to performa function such that when the substlaiiN 200
support menber is noved to a position where a substrate should be placed
in order to receive the substrate and when the - 7 0 7 JAN 1004 substrate
Is. actually displaced fromthe position, the aligning nmechani sm noves the
substrate to the regular position thereby enabling the substrate support
menber to receive the substrate appropriately. 5 Specifically, the aligning
mechani sm conpri ses an aligning menber provided outside and in the
vicinity of sthetretessedastuvaldly thepiabedriremstpporeshbeh®er t¥hesuch a
manner that when the substrate support nenber is noved towards an area
bel ow t he subdtigatiagsmegbandspeperes the. substnpier 5Pethe mec @ ni ng nenber
engages and noves the substrate to the above-stated positjon. Further, the
present i nveRpsafignokheasby suBbilingether BRRFEFEBPAPRPOST IBHRPTSekCa
substrate hol der such_as stated above. 15 Furthernore, the present

i nventi on pr 8¢CqdYea theusRPEIEEter ARBFEPTABPSI Bt us suitable for use in a

substrate treatment appanatii ingkgdigg a,substrﬁte.sloadiqg{ggéqg?ing
station ahd a substP§CeitfeatHent esPAtFBANANBFE TRESE Uty s treated.
ol ding & prB-eREr o N Rabra e By Aoareaar “BdctPornEngre ALy Nrder Tor
the recessed area of the substrate support member in such
a manner that when the substrate support member is moved
towards an area below the substrate so as to receive the

10 ,substrate, the aligning member engages and moves the
substrate to the above-stated position.

Purther, the present invention provides a substrate
transfer apparatus comprises a substrate holder such as
stated above.

15 Furthermore, the present invention provides a
substrate transfer apparatus suitable for use in a
substrate treatment apparatus including a substrate
loading/unloading station and a substrate treatment
station where the substrate is treated. The substrate

20 transfer apparatus comprises a first substrate heolder for
holding a pre-treatment substrate by means of suction and
transferring the ﬁfe-treatment substrate to the substrate’
treatment station and a second substrate holder for
holding a post-treatment substrate which have been

25 treated in the substrate treatment station to return
the post-treatment substrate to the loading/unloading
station. The second substrate holder comprises a

substrate support member having a recessed area for

- 8 -



transferring the pre-treatnent substrate to the substrate treatnent
station and a second substrate hol der for holding a post-treatnent
substrate which have been 25 treated in the substrate treatnmedt! Balion to
return the post-treatnent substrate to the | oadi ng/unloading station. The
second substrate hol der conprises a substrate support nmenber having a
recessed area for - 8 0 7 ] AN 1004 placing the post-treatnent substrate
therein and substrate nount portions forned in the recessed area in the
vicinity of a circunferential edge thereof, the substrate nmount portions
bei ng adapted to be engaged with an outer 5 circunferential r%ion of a
backsi de of ol igustthé rpes hekreamytl S HTRIE e P@%e§§§8 5P&&, and
a substrate detector for detecting presence or absence of _the. . .,

pOSt - t r eat MANIUTEY R ¥ bt @n$ nf et cib S THGES S ofh @5 S eV &it-Pan

further provides a polishing 10 apparatus conprisin | Qadi [.unl oadi ng
station, a 9fola sCFﬂ?@U%f%%“‘F%hi?%re‘?ﬁﬂ i SHTRP T s%tsr%%,ragteclme%%ﬁitng-

and-drying station for cleaning and drying the substrate i shed in the
pol i shi ng st%#’bﬁ@%db%i‘%%b@%?&%gﬁ%rg? e%g%%epd;rwasc&saa}noroﬁggnsf erring the
conpr | scs a 4TSI ETESEFIED FOT BV 18 Bl IE e atpar s uhi ch has not
been subjected t ol i shi Ln. t o1 hinge Sdddyh ABedreansi of suction
and transfeft??ﬁfég stggkggfégetﬁga€d+igﬁing station and a second substrate

hol der for 2Q hol Jipg BeSHPELEAEGr AbEEBr DRy epheasmaw|dshasberd et

the post-treatment substrate in the recessed area.
The present invention further provides a polishing

10 apparatus comprising a loading/unloading station, a
polishing station for polishing a substrate, a cleaning-
and-drying statiocn for cleaning and drying the substra?e
polished in the polishing station and a substrate transfer
apparatus for transferring the substrate between the

15 stated étations. The substrate transfer apparatus
comprises a first substrate holder for holding a substrate,
which has not been subjected to polishing in the polishing
station. by means of suction and transfer the substrate to
the polishing station and a second substrate holder for

20 holding a substrate, which have been polished in the
pelishing station, to return the substrate to the
icading/unloading station. The second substrate holdex
comprises a substrate support member having a recessed
area for placing the substrate therein and substrate mount

25 portions formed in the recessed area in the vicinity of a
circumferential edge thereof. the substrate mount portions
being adapted to be engaged with an outer circumferential
portion of a backside of the substrate placed in the

-9 -



polishing station, to return the substrate to the | oadi ng/unl oadi ng
station. The second substrate holder conprises a substrate support nenber
‘having a recessed area for placing the substrate therein and suf$t/ANMt&)
mount 25 portions forned in the recessed area in the vicinity of a
circunferential edge thereof, the substrate nount portions being adapted
to be engaged with an outer circunferential portion of a backside of the
substrate placed in the - 9 07 JAN 2011 recessed area, and a substrate
detector for detecting presence or absence of the substrate in the
recessed area. BRI EF DESCRI PTION OF THE DRAWNGS Fig. la is a plan view of
a conventionabc&abeﬁratea,Sahdldesubﬁtgat¢tﬂ¢tﬁQ¢Qﬁ(£;3M4§ﬁﬁﬁt%ﬂﬂa
conventional substrate holder Fig. 2a is a plan view of a substrate hol der
of the presentsencenbironbstOcki gf Pheisubstiake oWt T4l 150

hol der of the present invention. Fig. 2c_is a plan view of a reinforcing
plate. Fig. BBIES BESEBIETIONt PBnEREVPBAWERGE forward end portion of a
substrate support nenber of the substrate 15 hol der ,of the e t

i nvention. Fig. 4aFig.alfrdft avPEarof1e¥ tao?o%y?ﬂﬁﬁﬁﬁﬁea%ﬁgégyggﬁunM ng a
rel ati onshi p between the substrate hol der of the present invention and a
sem condutt oRo%&REr contai ned in the cassette case.

Fig. 1b is a side view of the conventional substrate
holder.

Fig. 2a is a plan view of a substrate holder of the
present invention.

10 Fig. 2b is a side view of the substrate holder of
the present invention.

Fig. 2c is a plan view of a reinforcing plate.

Fig. 3 1s a cross-sectlonal view of a forward end
portion of a substrate support member of the substrate

15 holder of the present invention.

Fig. 4a is a front view of & part of a cassette case,
showing a relationship between the substrate holder of the
present inﬁention and a semiconductor wafer contained in
the cassette cése.

20 Fig. 4b is a cross-sectional view taken aleng the
line 2-A in Fig. 4a.
| Fig. 4c shows a cross-sectional view of a part of a
side wall of the cassette'case.

Fig. 5 shows how displacement of a semiconductor

25 wafer is corrected by the substrate holder of the present
invention.

Fig. 6a is a plan view of another example of a
substrate holder of the present invention.

- 10 -



20 Fig. 4b is a cross-sectional view taken along the line A-Ain Fig. 4a.
Fig. 4c shows a cross-sectional view of a part of a side wall of the

cassette case. Fig_ 5 shows how di spl acenment of a sem conduct or Zg W?&%ﬁhis
corrected by the substrate hol der of the present invention Fig- ; é

pl an view of another exanple of a substrate hol der of the present

I nvention. 10 0 7 JAN 1134 Fig. 6b is a side cross-sectional view of Fig.
6a. Fig. 6¢c is a cross-sectional view taken along the line D-D of Fig.
6a. Fig. 6d is an enlarged view of a portion C of the 5 substrate of Fig.

6a. Fig. 7 is an inmmginary, plan_view show n gﬁﬁuxgg,nenber
of the substrate héfder ©Bf 1Fhd sbh%s%ﬁ?s n%e?&#@ﬁﬁizﬁﬁgvyﬁg?inserted into a
cassette case, together wth_a_senjc nordmld yord agad in 10
recessed area of tﬁ293u8§tf§t3 %Eﬁﬁﬁrggggﬁ%gé?m@%ﬁé. 8 show;n§% oper ati on

for renoving sem conduct or fer contained in a cassette case by neans
of 't he subst#ipg EGka%tgﬁgﬁbggaof the substrate hol der of the present

| nvention. 15 Fi 0. (945Nows ;3n2QPehakigBal 9iedebs valpopt fon SEMEOMLRICE OF
wafer into a cassette case by nmeans of the substrate support nenber of the

substrat g hol.der .of Qs rig. sa.

Fig. 7 is an imaglnary plan view showing the
substrate support member of the substrate holder of the
present invention which is inserted into a cassette case,
together with a semiconductor wafer normally placed in

10 recessed aréa of the substrate support member.

Fig. 8 shows an operation for remcving a
semiconductor wafer contained in a cassette case by means
of the substrate support member of the substrate holder of
the present invention.

15 Fig. 9 shows an operation for delivering a
semiconductor wafer into a cassette case by means of the
substrate support member of the substrate holder of the
present invention.

Fig. 10 is a plan view of a substrate transfer

20 apparatus of the present invention.

| Fig. 11 is a plan view of a polishing apparatus
using the substrate transfer apparatus of the present
invention.

Fig. 12 is a perspective view of an essential part

25 of a cleaning portion of the polishing apparatus of
Fig. 11l.

Fig. 13 is a plan view of another example of a

substrate transfer apparatus of the present inventicn.
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present invention. Fig. 10 is a plan view of a substrate transfer 20
apparatus of the present invention. Fig. 11 is a plan view of a polishing
apparatus using the substrate transfer apparatus of the present 0ilnMritiion
Fig. 12 is a perspective view of an essential part 25 of a cleaning
portion of the polishing apparatus of Fig. 11. Fig- 13 is a plan view of
anot her exanple of a substrate transfer apparatus of the present
invention. - 11 0 7 JAN 2014 DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Her ei nbel ow, description is made with regard to enbodi nents of the present
i nvention, referring to the drawi ngs. In these enbodi nents. a substrate
hol der for 5pRandiLEDgDEZSSBAPTIONUCTOTHRAIBYENEI®Mken as an exanpl e.
However, the substrate to be handled in. the present  _.invention is not
limited to a sem ctededinbelemf eAescyiptoos ihimRdbstrute 9t %s a gl ass
substrate may be used. 10 Figs. 2a to 2c show an arrangenent of a
substrate hehthedioientise ofr sbenbriesesht isnenHien . JBLEME Y. To0 0 ¢,

respectively, a plan view and a side_cross-sectiqnal vie f the substrate
hol der. Fig. dzaviigos -pl &0 thegeopmacdinentodr & rﬁj]%pﬁtd:taé:.e %s"%? ““n Fig.

2a, the substrate 15 hol der conprises a_substrate support 10
i ncl udi ndf a h§a§éiﬁ@r@i@ﬁmﬁf°§ﬁﬁcﬁpﬁg§Ff56r??oﬁékﬁﬁ ggt%%d%%g Fom t he

However, the substrate to be handled in the present
invention is not limited to a semiconductor wafer.
Various thin substrates such as a glass substrate may be
used.,

10 Figs. éa to 2c show an arrangement of a substrate
holder of the present.invention. Fig. 2a and Fig. 2b are,
respectively, a plan view and a side cross-sectional view
of the substrate holder. Fig. 2¢ is a plan view of a
reinforcing.plate. As shown 1in Fig. 2a, the substrate

15 holder comprilses a substrate support member 10 including a
base portion 11 and finger portiéns 12 extending from the
base portion 11 in a bifurcated form. Each finger portion
12 includes a recessed area 14 for placing a semiconductorx

. wafer therein. An inner diameter 13 of the recessed area

20 14 is slightly larger than the diameter (outexr diameter)
of the semiconductor wafer, so that the wafer can be
readily placed in the recessed area 14. Illustratively
stated, when the diameter of the semiconductor wafer is
200 mm, the inner diameter 13 of the recessed area 14 is

25 202 mm.

A plurality of substrate mount portions 15 [four in
Fig. 2a] are formed in the recessed area in the wvicinlty

of circumferential walls defining the recessed area 14 of

_12_



base portion 11 in a bifurcated form Each finger portion 12 includes a
recessed area 14 for placing a sem conductor wafer therein- An inrﬂgJ
dianeter 13 of the recessed area 20 14 is slightly larger than the igﬂém@r
(outer dianmeter) of the sem conductor wafer, so that the wafer can be
readily placed in the recessed area 14. Illustratively stated, when the

di aneter of the sem conductor wafer is 200 mm the inner dianeter 13 of
the recessed area 14 is 25 202 mm A plurality of substrate nount portions
15 [four in Fig. 2a] are formed in the recessed area in the vicinity of
circunferential walls defining the recessed area 14 of - N_ZCO
the substrat 8hsuspbrstrrerosuPPOT tARCBRESr 181 r AR ¥ Qﬂrcﬂﬂﬁﬁﬁ%ﬂt%ﬁ

backsi de of the sem conductor wafer abuts a ain %he %gfstrgﬂg gDunt
portions 15. Pvﬁel§ﬂb§¢r§t@a°§&&ﬁ8r9fn§H6eFeT C88§b? 886t Bxanpl e, a

pl ate made of 5 an alum na_ceran c_nat I ckne

substrate suﬁﬁ@#@sﬁeﬁgﬁt %§a§ﬁnpﬁF?§dPP5téﬁo§tag kﬂ“§%m9£oﬁ§?3eration
of limtations |npar due to renmpyal an tiye to
cassette cas&%P Hﬁr&iFEWFﬁﬁéJ‘hﬁﬁmP ﬁgﬁufgggu%ggg stir?%ggg %gh?hgf

hol der. 10 The sybsiral ¢ SUBRA b, aRahen 107k DY £8A0Ls AoF i 86 S

seni condutt of ars relative to the cassette cases. Therefore, the

portion of thQg %‘#}%ttr atey gy&@rﬂeﬂm% 1Q mahiwhi-eh tbeabeaessenmarga 14
is formed (a recessed formng portion) is configured, such that it
has a 'argercgiéﬂdgﬂbﬁibﬁidﬁCkimﬂtailbﬁﬁohm@EEmbd \dhiec hot membukdernds to
delivery of wafers relative to cassetle cases, limitations
due to‘manufacture and stiffness of the holder.
©10 The substrate support member 10 removes and delivers
semiconductor wafers relative to the cassette cases.
Therefore. the portion of the substrate suppert member 10
‘at which the recessed area 14 is formed (a recessed area-
forming portion)} is configured. such that it has a larger
15 width on a side of a robot arm to which the holder is to
be mounted and a smaller width on a forward end poertion
thereof. By thls arrangement, the substrate support
member 10 can be stably removed from or inserted into the
cassette cases of which inner widths are limited and a
20 wafer can be stably held on the substrate support
member 10.
The depth of the recessed area 14 for placing the
wafer placed therein is generally equal to the thickness
(about 0.725 mm) of a wafer W as shown in Fig. 3. By this
25 arrangement, when the wafer W is placed in the recessed
area 14 of the finger portions 12 of the substrate support
member 10, the wafer W is unlikely to fall from the

substrate support member 10. Further, in order to detect
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be nmounted and a smaller width on a forward end portion thereof. By this
arrangenent, the substrate support nenber 10 can be stably renoved from or
inserted into the cassette cases of which inner widths are limted and a
20 wafer can be stably held on the substrate support nmenber 10. Th%7d tﬂ?b
of the recessed area 14 for placing the wafer placed therein is generally”
equal to the thickness (about 0.725 mm) of a wafer Was shown in Fig. 3.

By this 25 arrangenent, when the wafer Wis placed in the recessed area 14
of the finger portions 12 of the substrate support nenber 10, the wafer W
Is unlikely to fall fromthe substrate support menber. 10. Further, in
order to detent pri3ened daNaBsénckeohr EBentafef UbsERE G1'She wafer W

substrate detecting portions 15 are provided. in the rece in the
vicinity of tie¢ecitiogniperddons Lkdl BEet ﬁéP‘éb?eﬂeg‘P %e‘%‘%%%érj%félﬁ%

portions of the finger portions 12 of the_ 5 substrat p hesy 10. An
upper surfac&noth@h§i6§@5§ﬁréﬁét@@tééFFH@fﬁB?Fgﬁﬁi1ggl§%d9§%£%%%er sur f ace

of the substrate nmount portion 15 are equal i.g L.g r €5SYF eth
det ecti ng opéhﬁn@rggﬂmﬂﬁ|ﬁEQaEQﬁ£H°n&i3%e¥§F angg?oeﬁﬁggb%% ?%e uppe?

surface of each substrate detecting 1Q porjjo - s b PEES S erxiet ect i ng
m nut e pa%sa@@bﬁ?ﬁ%iq(ﬁqﬂﬁPﬁﬁfﬂ?ﬂ’ hgobaS%ﬁp%P ?Bﬁsll and the finger

Bhen the var GRRR e TR G VR 50 THE HaTdar, | & gaan uBPEecEungaoRentnos 16
the substrate mount portion 15 are equal in height. A
pressure detecting opening 16 having 2 small diameter is
provided on the upper surface of each substrate detecting

10 portion 15'. A pressure detecting minute passage 18 is
formed within the base portion 11 and the finger portions
12 so as to communicate with the pressure detecting
openings 16.

When tﬁe wafer W is received by the holdexr, a gas

15 such as clean air or Nz gas is flowed through the pressurc
detecting minute passage 18 tc the pressure detecting
openings 16 at a low flow rate. When the wafer W is
mounted on the substrate mount portions 15 and closes the
pressure detecting openings 16 of the substrate detecting

20 portiens 15, the pressure in the pressure detecting
openings 16 and the pressure detecting minute passage 18
increases. The presence or absence of the wafer can be
detected by detecting such an increase in pressure.
Further, for example, when the pressure detecting minute

25 passage 18 is switched to be connected te a vacuum source
during transfer of the wafer W, 1ifting of the wafer W and
horizontal displacement of the wafer W can be prevented

due to the effect of suction. At the same time, by
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15 such as clean air or N2 gas is flowed through the pressure detecting

m nute passage 18 to the pressure detecting openings 16 at a |low fl ow
rate. Wien the wafer Wis nounted on the substrate nount portion%7;@N%gq
cl oses the pressure detecting openings 16 of the substrate detectin y
portions 15", the pressure in the pressure detecting openings 16 and the
pressure detecting mnute passage 18 increases. The presence or absence of
the wafer can be detected by detecting such an increase in pressure.
Further, for exanple, when the pressure detecting mnute 25 passage 18 is
switched to be connected to a vacuum source during_transfer of the wafer
W lifting ofletketiaberbe/ RAESSHERI 2BntAF BFEPFAEentfte o IR iisr wcan
be prevented due to the effect of suction. At th§n€§%$ %ﬁanﬂbga&4be07 JAN

204 det ect i n§acKagpr éSsutd e RTEAEPFEeSEuRRSHBEECY % hasTage 18,
the presence _or absence_of the fer td can be etect ed. a e
pressure det B8fefdeSpenPhgRUis gﬁ% PEﬁﬁﬁ?r?rﬁ%ﬁ%ﬁzl%quﬁﬁ%ngmﬁgﬁggﬁé%n%Iean
air or N2 gas can he 5 set to | ow. . As ntiope b
seniconducto?mﬂ&#eﬁni§lzﬁéc§¥@egi°glEﬁﬁeaP$E8&e§§ %%g ?%Q¥?§€§%gé€§r%%gh
the pressure detec%ing1gpenings 16 to the outside at a lowf |low rate.
Therefore® i £t Y1908 B1% t 0 suppress 10 contani nation of the wafer, which

particies in air AFemsBebedyoapve punkC ot e
I's applied. recelved, clean air or N, gas is flowing through the

pressure detecting openings 16 to the outside at a low

flow rate. Therefore, it is posslible to suppress

10 contamination of the wafer, which is 1likely to occur in

the conventional technique shown in Fig. 1 where particles

in air are collected at a portion of the wafer to which

vacuum is applied.

The portion of the substrate support member 10 in

15 which the pressure detecting minute passage 18 is formed
has a low strength. Therefore, for reinforcement, a
reinforcing member 19 made of stainless steel is fixedly
attached to a backside of the portion of the finger -
portions 12 and base portion 11 in which the pressure

20 detecting minute passage 18 is formed.

As mentioned above, the wafer W can be detected by
detecting the pressure in thg pressure detecting minute
passage 18. Alterﬂatively, the wafer W may be detected by
utilizing a channel 20 and a photoelectric sensor 24

25 provided in the channel 20 as a 5ensor utilizing light.
In this arrangement, the photoelectric £ensox 24 detects
the presence or absence of the wafer W in the recessed

area 14 rapidly without making contact with the wafer W.
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The portion of the substrate support nenber 10 in 15 which the pressure
detecting mnute passage 18 is formed has a |low strength. Therefore, for
reinforcenent, a reinforcing menmber 19 nmade of stainless steel il fAKedy
attached to a backside of the portion of the finger portions 12 and base
portion 11 in which the pressure 20 detecting m nute passage 18 is forned.
As nentioned above, the wafer Wcan be detected by detecting the pressure
in the pressure detecting mnute passage 16. Alternatively, the wafer W
may be detected by wutilizing a channel 20 and a photoel ectric sensor 24 25

provided in the channel 20 as a sensor utilizing li .l thi

arrangenent, the phdt 86l BEVRARE28REDr F24PTRY ETE g”"?ﬁg&bﬁ' essue%nsc{(-g-‘la(S)cre absence

of the wafer Win the recessed. area 14 rapidly.w t hout ' tact with

the wafer W deteghign7meaRs2vsing; the BH%ﬁg?ﬁﬁe%%te?bﬁp% %&gﬁ%%?he

substrate detection nmeans using,the.pressur ty L DS 146 ¢ and

t he substraténéeﬁéétﬁﬁﬁsﬁﬁég§ QgFﬁﬁg?ﬁB %ﬁ%?geﬁg% gi%ﬁgéénsor 24,é%g%ause

detection of the substrg%g at tge tEgE 2 §£ Lpeelyhogrihe stbshé atgnean be
Gr&cdefec

conduct ed bySHBERE St OFEIPFEs I'ng openi ngs 16 and detection of

the presence_or_absence t W.ih thecksseseed wy etedds @firi ng
transfer tan® eIEEﬁHﬂETEHQbf Fﬁggg gsggﬁéctricc sensor 24 while the

pressure det gt %&é@gﬁﬁéad&%%%%&%glgpégih§sCQBn@ﬁﬁeﬂet@cﬂlwncuﬂnts@urce to
t hereby suppréss® 1ifting of the wafer W However, it is unnecessary to
provide bOthp@eééi‘ﬁ:@bﬁ’%‘d’é%@ﬁd'eo%Qdti‘n@b&hf&tcewdenethéonecessed area 14
during transfer can be conducted by the photoelectric
sensor 24 while the pressure detecting minute passage i8
10 is connected to a vacuum source to thereby suppress
1ifting of the wafer W. However, it is unnecessary to
provide both of the above-mentioned substrate detection
means, and either one of the substrate detectlion means may
be provided. Further, as a means to detect the substrate,
15 wvarious sensors may be used instead of the photoelectric
sensor. Examples of such sensors include a proximity
sensor which detects the presence or absence of the wafer
according to the magnitude of capacitance and a sensor of
a non-contact type which detects the wafer W by means of,
20 for example, magnetism.

The substrate holder arranged as mentioned above is
fixed to a forward end of a robot arm by passing bolts
through bolt openings 22 for fastening. Then, as shown in
Fig. 4a, the substrate holder connected to the robot arm

25 1s inserted into an area between the wafers W contained in
a cassette case 21. The holder 1s then moved upward, so
that the outer circumferential portion of the backside of

the wafer W abuts against the substrate mount portions 15
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means, and either one of the substrate detection neans may be provided.
Further, as a neans to detect the substrate, 15 various sensors may be used
i nstead of the photoelectric sensor. Exanples of such sensors include a
proximty sensor which detects the presence or absence of the wafdrJAN 202
according to the magni tude of capacitance and a sensor of a non-contact
type which detects the wafer Wby neans of, 20 for exanple, magnetism The
substrate hol der arranged as nentioned above is fixed to a forward end of
a robot arm by passing bolts through bolt openings 22 for fastening. Then,
as shown In Fig. '"4a, the substrate hol der connected to the robot .arm 25
I's inserted ilmt ghanracessedt woen LHe aaferBeWREHE A nkd Bicef v dd& e case
21. The hol der is then noved upward, so that the outer circunferential
portion of tHedsssesi @&esf 14t-he wafer Wabuts agai nst the substrate nount

portions 15 16 0O 7 JAN 2034 in the recessed areg 14, and t fer Wis
placed in the recBY¥sédisr 8aTeRICBEOLhi Ehﬁr‘f’%ﬁ%’éﬁ%nﬁnt < saeld

e waf érr Wcan be
safely transferred to a place_for subsequent tr ] any risk
of breakage dFénsFerdad g Pré’ﬂ'naf:ﬁe%ﬁ& agﬁ?e%ﬁ %?a%%%nr'rgeﬁl%, i héo‘at/af er Wis
placed in_the recessed _ area,l1l4 of, the fj c . ROK}] 2 e substrate
support wenf&Y TEAh&t %ielaé(atgﬁedgﬁt gro g?’?%ﬂ?e#éﬁ?%ép%ﬁ?%ﬁn of the

wafor Wi RS RSTRE G re BEaE B R B e e e therein,
Fig. 4bis q avea 14 of the finger portions 12 of the substrate suppoxt
member 10 and, whlle the outer circumferential portion of
the backside of the wafer W is held on the substrate mount
10 portions 15, the wafer W is safely transferred to a
cassette case and accommodated therein. Fig. 4b is @
cross-sectional view taken along the line A-A in Filg. 4a
and Fig. 4c shows mount portions 2la for supporting end
portions of the wafers W, which are formed in a wall of
15 the c#ssette case 21. As shown in Fig. 4c, the mount
portions 21a are formed at predetermined pitches P.
as mentloned above, in the substrate holder of the
present invention, when a wafer W 1s placed in the
recessed area 14 of the finger portions 12 of the
20 substrate support member 10, the outef circumferential
portion of the backside of the wafer W is held on the four
substrate mount portions 15 provided in the vicinity of
the circumferential walls defining the recessed area 14.
Therefore, the substrate holder is capable of performing a
25 wafer centering function and also capable of transferring
the wafer guickly and accurately. Further, even when the
wafer W contains an orlentation flat, the subsirate mount

portions 15 at three positions in the recessed area 14
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cross-sectional view taken along the line AA-Ain Fig. 4a and Fig. 4c shows
mount portions 2la for supporting end portions of the wafers W which are

formed in a wall of 15 the cassette case 21. As shown in Fig. 4C,Ulﬁﬁlﬁbtnt
portions 2la are forned at predeterm ned pitches P. As nentioned above, in

t he substrate holder of the present invention, when a wafer Wis placed in
the recessed area 14 of the finger portions 12 of the 20 substrate support
menber 10, the outer circunferential portion of the backside of the wafer

Wis held on the four substrate nmount portions 15 provided in the vicinity
of the circunferential walls defining the recessed area 14. Therefore,

t he substratgeheal 48k bateapahrevafepentarii pgraids oaf the ceatksid®y Thincti on
and al so capable of transferring the wafer quickly and accurately.

Furt her, evempheherfhew wahas WRhadbitiaonseahesingneht ion ¥#8ET Yhe substrate
nmount portions 15 at three positions in the recessed area 14 - 17 Q7 ] AN
21"0 hol d t heuetther citheupiresentriealdefectios epephBIbatRsPHet®® the wafer

W thus enabling centering of the wafer W Further, the pressure ggt cting
openi ngs 16 efhbisheatsuldetestd nde POSTLOGSpABt | 8RS ESsléFﬁnggsi??S%e *3%uch

that 5 the backside of the wafer Wcloses the Eressure detegt%ggtigﬁening
16 even vhen thiee heskisiiden off the watest Bt CdRSPFateoPTEREVNGS 8F "W Co1 nei des
with the position of the pressure detectin% o] ningolgén 18'n 28 are
provi ded out SiP¢a i JfergvsiemEsd e FO Stitd Peggsggd area %ﬁ ob ?%e fi nger
portions 12 %EIQE% wafer W coincldes with the position of the pressure
detecting opening 16.
Two pins 23 are provided outside the peripheries of
10 +the recessed area 14 of the finger portions 12 of the
substrate support member 10. As shown in Fig. 5, when an
upper wafer W 1n a cassette.case is displaced from a
regular position toward the substrate holder and the
finger portions 12 of the substrate support member 10 are
15 inserted into the cassette case so as to remove OI deliver
a wafer below the wafer W, the upper wafer W is moved, by
means of the pins 23, in a direction indicated by an arrow
B and is accommodated at the regular position.
As mentioned above, in the substrate holder of the
20 present invention, the recessed area 14 are formed in the
finger porticns 12 of the éubstrate support member 10 so
that the wafer W is placed in the recessed area 14 and is
stably held therein. Therefore, the wafer W can be held
without using a wvacuum source while eliminating the risk
25 of displacement of the wafer or breakage of the wafer due
to falling from the holder. Further, since the outer
circumferential porticn of the backside of the wafer W is

held on a plurality of substrate mount portions 15
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substrate support nenber 10. As shown in Fig. 5, when an upper wafer Win
a cassette case is displaced froma regular position toward the(JulANtidt e
hol der and the finger portions 12 of the substrate support nmenber 10 are
15 inserted into the cassette case so as to renove or deliver a wafer
bel ow the wafer W the upper wafer Wis noved, by neans of the pins 23, in
a direction indicated by an arrow B and is accompdated at the regul ar
position. As mentioned above, in the substrate holder of the 20 present

i nvention, the recessed area 14 are formed in the finger portions 12 of
the substrate support nenber 10 so that the wafer Wis placed_in the
recessed arearbVisgred il Wteablicimdlty ©fetdencCiTrEnELEEBI1BheY At 2roW can be

held w thout using a vacuum source while elimnating the risk Zﬁ f
di spl acenent tdfe tiecagsat aredhrldak e SNIERESSWATER BetheoYPAPTi gf’i’rom t he
hol der. Further, since the outer circunferential ortiﬁn of tpﬁ backsi de
of the wafer agnt@acharidipthe punstnaty Hol8gEs CRRt BenbBALCHSr t FBRE 15 - 1s
,,D7 JAN 2L1 provided in the vicinity of the circunferentia f the
recessed areda@king Het REFHRAr®a WWW@%W@Pﬁ“@BnPEC%h%%E?ﬁe
substrate_hol der can be reduced, thus __ making_it ssihle_to. mi.pipize -
cont am naPi ol 9§ He? v%ﬁ%?S%J‘EwaL? tpgr&é'ﬁés?ist 25n tglg %g'?ltei gkegmﬁt&ﬂiest i me
of receiving.tthe wpfer. The substrate detecting portions 15 for

detecting t heRarE Stare positioned so that the outer circunferential

portion of the backs|d&{s{ e dRlecting portions 15° for

detecting the wafer W are positioned so that the outer
circumferential portion of the backside of the wafer

10 abuts against the substrate detecting portions 15". The
pressure detecting openings 16 are formed at the substrate
detecting portions 15'. When the pressure detecting
oﬁenings 16 are connected to a vacuum source, although the
diameters of the pressure detecting openings 16 are minute,

15 1ifting of the wafer W can be suppressed due to the effect
of suction, thereby preventing horizontal displacement of
the wafer during transfer.

The pressure detecting openings 16 are provided.at a

position corresponding to the outer circumferential

20 portion of the backside of the wafer W. Therefore,
contamination of the wafer W due to contact with the
substrate holder can be minimized, so that semiconductor
chips can be obtained with a high yield. Further, even
when the diameter of the wafer W increases, 1t 1is

25 unnecessary to increase the diameters of the pressure
detecting openings 16 and it is also unnecessary tco
increase the diameter of the pressure detecting minute

passage 18 for detecting the wafer W. Therefore, the
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10 abuts against the substrate detecting portions 15 . The pressure
detecting openings 16 are forned at the substrate detecting portions 15'.

When the pressure detecting openings 16 are connected to a vaCquhﬁgu{ce,
al though the dianeters of the pressure detecting openings 16 a U%e
15 lifting of the wafer Wcan be suppressed due to the effect of suction,
t hereby preventing horizontal displacenent of the wafer during transfer.
The pressure detecting openings 16 are provided.at a position
corresponding to the outer circunferential 20 portion of the backsi de of

the wafer W Therefore, contam nation of the mafeﬁ%vvggec%g gontact with
the substratBiEbNEss ©4n e HIWSHT2EE, SUBPPRLL "EBRFEondu8Tdr° chi ps can be

obtained with a high yield. Further, even when the dianeter of the wafer W
i ncreases, i ¥ePR¥C8Y -unnecessary to increase the dianeters of the pressure

detecting openings_16 .and it is_.also,unn l.n the ghaneter
of the p?esgure get'[é‘ctt?‘r‘?g %’Wlingmﬁ‘g%sgﬁggigggéyhégtdg%t'?fri]gﬁ;tsﬁé abfg?élw ,
Therefore, the - 19 0 7 JAN,2"1J4 thi S$S4+0 u r HRPOHE
menber 10 caﬁaﬁgu“kéﬁﬁ%Eﬁﬁgﬁ,ﬁﬁﬁ1are Qo%ﬁ@% $+0koLR8raubsh Bb8t 8URP

e conventional substrate holder in Fig. 1,

the vacuum gpenings, 403 Are Sl TR aha Rbeatdoat pastbgas 0bs Srehe

finger portio vacuum passages 104 are fornmed within the

finger porti ‘%ga%nﬁe%fz ‘éh%irhecﬂ@%n%ﬂ ieRtib@k 1bn oAt thet paka phetion
substrate hol'der of the present invention in Fig. 2, the pressure
detecting opgRNISTL contrast, in the substrate holdex of the present
invention in Fig. 2, the pressure detecting openings
16 are formed at the proximal end portions of the
10 finger portions 12, that is, in the vicinity of the
circumferential walls of the recessed area 14 and the
pressure detecting minute passage 18 communicating with
the pressure detecting openings 16 is formed in the Iinger
portions 12 and the base portion 11. Therefore, the
15 length of the pressure detecting ﬁinute passage 18 can be
reduced, thus reducing the range of micromachining.
Fig. 6 shows another example of an arfangement of
the substrate holder of the present ilnvention. Fig. 6a is
a plan view, Fig. 6b is a side cross-sectional view,
20 Fig. 6c is =& cross-sectional view taken along the line D-D
in Fig. 6a and Fig. £d is an enlarged view of a portion C
in Fig. 6b. 1In Fig. 6, the same poritions as shown in
Fig. 2 or the portions corresponding to those 1n Fig. 2
are designated by the same reference numerals as used in
25 Fig. 2. This substrate holder comprises the substrgte
support member 10 including the base portion 11 and the
finger portions 12 extending from the base portion 11 in a

bifurcated form. Each finger portlon 12 has the recessed
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16 are formed at the proximal end portions of the 10 finger portions 12,
that is, in the vicinity of the circunferential walls of the recessed area
14 and the pressure detecting m nute passage 18 conmuni cati ng mﬁ?h thﬁ
pressure detecting openings 16 is formed in the finger portionsu A} 80kt he
base portion 11. Therefore, the 15 Il ength of the pressure detecting mnute
passage 18 can be reduced, thus reducing the range of m cromachining. Fig.
6 shows anot her exanple of an arrangenment of the substrate hol der of the
present invention. Fig. 6ais a plan view, Fig. 6b is a side
cross-sectional view, 20 Fig. 6c is a cross-sectional view taken along the
line DD ingEpg. 162 rardpfkgingdai Sedncentacged wafew dfhergigrti 8RSC in
Fig. 6b. In Fig. 6, the sane portions as shown in Fig. 2 or the portions
cor respondi ng k@t kasmekerFig. o2 theerdessgedtaredyli Hes sakaleer ence
nunerals as used in 25 Fig. 2. This substrate hol der conprises the
substrate suppeidernemeer the idnemedeng(oheepadbampeies breA1thhd the finger
portions 12 extending fromthe base portion 11 in a bifurcq%gd forqs Each
finger portigemhzdnmdie wefessed thad tDe7sIPRCPRBACEYRAYEY of2hlAti ng a
sem conductor wafer therein. The inner dianeter 13 of the rec%iﬁﬁgsarea 14
is slightdy shargarliy hdmoede 1ai Ahet sECEsaLEr 2BRAnet B19° o THe ©

sem conductor wafer so that the sem conduct or ﬁafer gap, be Spsppothly

pl aced in thdlessoudssl s 2T PFEsENgr FaMGeAEnt8°5e8cribed S0 far are the

same as those of the substrate holder in Fig. 2.
holder in Fig. 2.

A plurality of substrate mount portions 15 (eight in

Fig. 6 are provided 1p the vicinity of the circumferential

10 walle of the recessed area 14 of the substrate support
member 10. 2An outer circumferential portion of a backside
of the wafer abuts against the substrate mount portions 15.
Reference numeral 25 denotes an aligning member providing
an aligning mechanism. When a semiconductor wafer is

15 disposed at a position deviating from a regular position
in a cassette casé, the wafer 1s positioned at {moved to)
the regular position. by the aligning meqhanism- The inner
periphery of the aligning membexr 25 is in an arcuate form
and the radius of the aligning member 25 1s determined in

20 accordance with that of the outer periphery of the
semiconductor wafer. The circumferential walls of the
recessed area 14 of the substrate support member 10 and
the inner circumferential snrface of the aligning member
25 generally colncide with each other. The substrate

25 support member 10 and the aligning member 25 défine a
recessed area 12.

Fig. 7 shows a state in which a wafer W is placed 1n

the recessed area 14 of the substrate supporp member 10
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A plurality of substrate nmount portions 15 (eight in Fig. 6 are provided
inthe vicinity of the circunferential 10 walls of the recessed area 14 of
t he substrate support nmenber 10. An outer circunferential portion @LJENZNM
backsi de of the wafer abuts against the substrate nount portions ;

Ref erence nuneral 25 denotes an aligning nmenber providing an aligning
mechani sm When a sem conductor water is 15 di sposed at a position
deviating froma regular position in a cassette case, the wafer is
positioned at (noved to) the regular position. by the aligning nmechani sm
The inner periphery of the aligning nmenber 25 is in an arcuate form and
the radius ofjhtibe alisgmiery mesbeted5insodat eansakteifrs2RaccdSdance with
that of the outer periphery of the sem conductor wafer. The circunferenti al
wal |'s of theviewedsfadmmtee tépof thheceabstiat e2stppdrRafedbet AW and the
i nner circunferential surface of the aligning nenber 25 generally coincide
wi th each otb@mceTE@rxuﬁSbwa§é625wgéé§oﬁganEWBé?h1@r%n%i?ﬁ%5%§iﬁ%ing menber

25 define a recessed area 12. Fig. 7 shows a state i i ch wef er Wis
pl aced In tmgrmddeéséd>dmeadﬁteéﬁlPﬁe°§u6§§?5?é°§u%€o¥gen%ﬂ%%r %ﬁ - 21 0
(he. top, % he SoREsatt MRIRSE 39 .naS0a NPl LEpate: { SPRER By sTRe el s 268,
S O A T ST S e S
position for%ﬁ%&éééh%é“%é%ﬂé%%iﬂ%%ﬂ@%ifbser&hgnwggefhﬁ is contained in
this space. When the substrate support member 19 is
horizontally inserted into this space, & clearance Gl and
10 a clearance G2 each having predeterminéd dimensions are
formed between the outer peripheral surface of the finger
portion 12 and the side wall 26a and between the outer
peripheral surface of the finger portion 12 and the side
wall 26b. That is, the finger portlons 12 are formed SO
15 as to have a smaller width at a forward end portion
thereof and have a larger width at a rear end poertlon
thereof.
The aligning membexr 25 is made as long as possible
in a circumferential direction. The aligning member 25
20 appropriately positions the wafer W in the cassette case
by moving an edge of the wafer W from one direction so
that the other edge of the wafer W abuts against the side
walls 26b of the cassette case 26. Thus, an alignment
function of aligning the wafer with a regular position %s
25  enhanced. It is advantageous to increase the length in
the circumferential direction of the allgning member 25
when a semiconductor wafer having an orientation flat type
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substrate support menber 10. The wafer Wis contained in this space. Wen
the substrate support nmenber 10 is horizontally inserted Into this space,
a clearance Gl and 10 a clearance & each havi ng predeterm ned di nsiqqf
are formed between the outer peripheral surface of the finger [BdriANokisi2
and the side wall 26a and between the outer peripheral surface of the
finger portion 12 and the side wall 26b. That is, the finger portions 12
are formed so 15 as to have a smaller width at a forward end portion

t hereof and have a larger width at a rear end portion thereof. The
aligning menber 25 is made as long as possible in a circunferenti al
direction. The aligaigngsmerbes 25 op@rappospfoatedyoypisy ttlomsvater wafer W
in the cassette case by noving an edge of the wafer Wfrom one direction so
t hat the ot herredge aef shbenwdheFiW.aBits , agaenstbsheate deupmalt s@BeDHf t he
cassette case 26. Thus, an alignnment function of aligning the wafer with a
regul ar posi ticonsi aidgnedhdrced poktitilsnatdesweagetus vefenciaasedtde | engt h
in the circunferential direction of the aligning nmenber 25 when a

seni conduct omageireWahavThgreaiber entat $oews | Bt Eipe 8l anshtled . 2 0 7
JAN K 4 Fig. 8 shows an operation for renoving the wafer W First, as
shown i n Fi g.sudEd)ratehswpmesitr eabsfppdr £snebeFted01PECafi §RRUSt o a
position between the wafer WB and a wafer W,. Thereafter, as shown in Fig.
8(b) and (c) pettveen s tededSsippsne ®énber 10 is inserted into a space

In this instance, if the wafer W3 is dlsplaced from

a regular position in the cassette case in a direction
toward the substrate support member 10, the inner

10 circumferential surface of the aligning member 25 abuts
against an edge of the wafer W3 and moves the wafer W3
forward in accordance with the substrate support member 10.
Conseguently, the edge bf the wafer W3 which has abutted
against the inner circumferential surface of the aligning

15 member 25 is corrected in attitude and advances to a
position such as shown in Fig. 7 and Fig. 8(c). The edge
of the wafer W3 abuts against the slde walls 26b of the
cassette case 26, to thereby position the wafer W3 at the
regular position in the cassette case.

20 When the substrate support member 10 reaches a
position directly below the regular position of the wafer
W3 shown in Flg. 8{c), the substrate support member 10 is
moved upward [&s shown in Fig. 8(d)) by & predetermined
distance so that the wafer W3 is placed in the recessed

25 area 14. In this state, the substrate support member 10
is retracted [as shown in Fig. 8(e) and (f)], to thereby
remove the wafer W3. Thus, by providing the aligning

member 25 1n the substrate support member 10, the
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between the wafers WB and WA. In this instance, if the wafer WB is

di splaced from a regular position in the cassette case in a direction
toward the substrate support menber 10, the inner 10 circunferen&;ﬁl
surface of the aligning menber 25 abuts against an edge of thelWaf¥208ka
and noves the wafer WB forward in accordance with the substrate support
menber 10. Consequently, the edge of the wafer WB which has abutted

agai nst the inner circunferential surface of the aligning 15 nenber 25 is
corrected in attitude and advances to a position such as shown in Fig. 7
and Fig. 8(c). The edge of the wafer WB abuts against the side walls 26b
of the cassetibstrase 26ppbotthembby poOsperDrmmhetlvafariamging fweticdgul ar
position in the cassette case. 20 Wen the substrate support menber 10
reaches a posititomedioetbbywbERowit b tlgutime pobiTeenl Bing HosafadeT W8
shown in Fig. 6(c), the substrate support nmenmber 10 is  noved upma&d [ as
shown in Fi gW.8(@)sbyuenpledetles iaier Wil Heed Wenekart AEewWErP1RE i s
placed in the recessed 25 area 14. In this state, the, substrate support
menber 10 | posdtigpt #8 [hE SRERATLR FRES BPR)PLRHL{ (I, Tho IHGEVY renove
the wafer WB. Thus, by providing the aligning nber_25 In the substrate
support renberegol4tpé »Be gubs Rﬂt?oéﬁpgﬁBEtT§$§e§u£ ort nmenber 10

perfornms the aligning function relative,to e |
recei ving the waf erlg\‘N g(ﬁ S¥quiht P??I?ﬁéo{l/va#% %i%%%%ﬁ i%ﬂr}agd&%ft&:{ ﬁie
regul ar pos&%&%nalga%g%t %S%%%%e(%%%esﬁQQnPlﬂfeﬂeéﬂstgg teEesPdrate

support member 10 of the substrate holder shown in Fig. 6.

In Fig. 9, the wafer W3 is delivered. First, as shown in
10 Fig. 9(a), while the wafer W3 is held in tﬁe recessed area
14 of the substrate support member 10, the substrate
support member 10 is aligned with a position at which the
wafer W3 is to be accommodated between a wafer W2 and the
wafer W4 in the cassette case. Thereafter, as shown in
15 Fig. 9(b) and {c), the substrate support membexr 10 is
inserted into a space for accommodating the wafer W3.
When the substrate support member 10 reaches the
position for accommodating the wafer W3 in Fig. 9(c), the
substrate support member 10 is lowered [as shown in Fig.
20 9{d)] by a predetermined distance and is retracted as
shown in Fig. %9(e) and (f), to thereby accommodate the
wafer W3 in the cassette case. Thus, the wafex can be
accommodated at the regular position by advancing the
substrate support member 10 to a desired position for
25 accommodating the wafer in the cassette case while the
wafer is placed in the recessed area 14 of the substirate
support member 10, and lowering the substrate support

member 10 by a predetermined distance when the substrate

- 24 -



5 area 14 of the substrate support nenber 10. Fig. 9 shows an operation for
delivering the wafer W into a cassette case (not shown) by neans of the '
substrate support nenber 10 of the substrate holder shown in Fig. 6. 1In
Fig. 9, the wafer WB is delivered. First, as shown in 10 Fig. 9(4), JARI e
~the wafer WB is held in the recessed area 14 of the substrate support
menber 10, the substrate support nenber 10 is aligned with a position at
which the wafer WB is to be acconmodat ed between a wafer W2 and the wafer
WL in the cassette case. Thereafter, as shown in 15 Fig. 9(b) and (c), the
substrate support nenber 10'is inserted into a space for accommpodating the
waf er WB. \heppthe msebstrale seppoes HentEs GG @244 % he position for
accommodating the wafer WB in Fig. 9(c), the substrate sggpgrt menber 10
is lowered [as shoWhgi nlFigs a2olay djievbyia Hpradeiedtiendddrifance and is
retracted as shown in Fig. 9(e) and (f), to ther_erg% accommodat e .t he wafer
WB in the caspperetyaseoMFREEiNghe TRRE adh 1Y 1L CorhBdaEed 3¢ t he
regul ar position by advancing the substrate support r 1l Q.2 desired
posi tion forpoBtaekokhpEaPf ngtERENGRIEY THF ¢ s?%?steet gg)rf(%:eéreo\%hi & the
wafer is placed in the recessed area 14 af e syhstrate HRPRLE e MENMDEr
10, and PowePFa§ePhelBYBREL SR, sPtFpﬁg’ﬁwn rﬁ?‘rr%gﬁl labyrtgiaprggeterm' ned
di stance when the _substrate 24 0 7 Zé? t3qTelferi210 reaches the
desired posi FFSH?f?Fg?‘pEBrﬁgui B?%Rr\gné%w 0 éa suE)st rate transfer apparatus
comprising asrgbot .M NayLng 357 gh¥Ass efbwn in Fig. 2 or Fig. 6 ave
attached to respective forward end portions of the robot
arms 31 and 32.
10 Fig. 11 is a plan view of an example of a polishing
apparatus 1n which the substrate transfer apparatus of
Fig. 10 is utilized. As shown in Fig. 11, the polishing
apparatus comprises a polishing section 40 and a cleaning
section 50. The polishing section 40 comprises a
15 polishing unit 42 having a wafer carrier 41 disposed on
one side of a turntable 45 and a dressing unit 44 having a
dressing tool 43 disposed on the other side of the
turntable 45. A workpiece fransmittal device 47 is also
disposed at a side of the turntable 45.
20 The cleaning section 50 comprilses two substrate
transfer apparatuses 51 and 52 disposed at a central
portion thereof, each of which is arranged as shown in
Fig. 10 and i1s capable of moving in a direction indicated
by an arrow Z. A primary cleaning device 53, a secondary
25 cleaning device 54 and a spin drier (or a spin driler
having a cleaning function) 55 are disposed in parallel on
one side of the substrate transfer apparatuses 51 and 52.

A wet workpiece inverting device 56 and a dry workpiece
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portion thereof attached to the substrate holder of the 5 present

I nvention. As shown in Fig. 10, this substrate transfer apparatus
conprises two arns 31 and 32. Substrate holders 33 and 33" shown in Fig. 2
or Fig. 6 are attached to respective forward end portions of thg! dbbath
arms 31 and 32. 10 Fig. 11 is a plan view of an exanple of a polishing
apparatus in which the substrate transfer apparatus of Fig. 10 is
utilized. As shown in Fig. 11, the polishing apparatus conprises a
polishing section 40 and a cleaning section 50_ The polishing section 40
conprises a 15 polishing unit 42 having a wafer carrier_ 41 disposed on one
side of a tunrntahitdndp candca dﬁessbngiapbﬁEﬂ4iﬁa9@ﬁ@1%¢1d?%sE?%gP?Qﬁﬁ 43

di sposed on the other side of the turntable 45. A workpiece_transmttal
devi ce 47 i ssdldzo ofditposmbsdtragesitdansferhePParatypre 25, 3% %ﬂe cl eani ng
section 50 conprises two substrate transfer_agparatuses 51tfnfwﬁ§r9i5p056d
at a central port Fag.t H&r é6f @2 BEERPEFTANECKIRY 8F r ARgRTTER " tHo h Fig.
10 and is capable of noving in a directiop indicated b ar A
primary cl eaRifndre\ileamsRg FesddGRdaly SCEB%%? o afél\#'cgi%n %ér)lég[l ZOfspi n
drier (or a spin drier havin cl eani_ng .functi.on S5=ar [ Sedol N
paral | el %n tgﬁ%’%HQﬁ?%ﬁt?tﬁ¥ §F}§P@af%§ﬁfgérsgp%géaPESQSQSEHgnSQSZ. A
wet wor kpi ece invertin vice, 56 y L egg an@5330 ArdJ AN 2004

i nverting de@ﬁﬂ?fﬁ#eﬁ%bgfgpoggﬁ FQQSE?S?FeP$§ﬁ5?%e§§t%%r side of the

substrate tr% Stfa?crhé%)péé afé'éfécéjvea%r@?&rd end portions of the robot
arms 31 and 32. It should be noted that the substrate
holder 33 and the substrate holder 33' are disposed in a
10 vertically overlapping manner.

In the bolishing apparatus shown in Tigs. 11 and 12,
when a cassette case 58 for containing semiconductor
wafers W before polishing is set at a position such as
shown in Fig. 12, the uppexr substrate holder 33 of the

15 substrate transfer apparatus 52 removes the wafers W from
the cassette cése 58 one after another. The wafer removed
by the substrate holder 33 is delivered to the dry
workpiece inverting device 57, where the wafer 1is inverted.
Then, the wafer on the dry workplece inverting device 57

20 is received by the upper substrate holder 33 of the
substrate transfer apparatus 51 and transferred to the
workpiece transmittal device 47 of the polishing section
40.

The wafer W in the workpiece transmittal device 47

25 is held by a wafer carrier 41 of the polishing unit 42.
The wafer carrier 41'pivota11y.moves in a direction as
indicated by an arrow P, to thereby move the wafer W over -
the turntable 45 so that the wafer W is polished by a
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Fig. 12 is a perspective view of an essential part of the cleaning section
50. As shown in Fig. 12, each of 5 the substrate transfer apparatuses 51
and 52 has the two arns 31 and 32. The substrate hol.ders 33 and 33' are
attached to respective forward end portions of the robot arms 310 AN X2
It should be noted that the substrate holder 33 and the substrate hol der
33" are disposed in a 10 vertically overlapping manner. In the polishing
apparatus shown in Figs. 1.J. and 12, when a cassette case 58 for _
cont ai ni ng sem conductor wafers Whefore polishing is set at a position
such as shown in Fig. 12, the upper substrate holder 33 of the

substrate trpeafieniappanatieces26r wovbs ishsokaf &rg- WHYGMS Bre1oidd8rt e
case 58 one after another. The wafer renmoved by the sub tra%i hol der 33 is
del i ver ed toamhabmqsimrmxé@eMSnwppM@ddéwﬁeaB??b%%f STl er is

i nverted. Then, the wafer on the dry workpiece inyerting | 20 is
recei ved by tswepippearozadisst (Tite SHM r°§§°o1tht3h809¥3{6%??a?‘gf%%%%s?e'r

apparatus 51 and transferred tog the_t work@ieCﬁ prangF%}ﬁgé_fﬁv%ﬁg 47 of the
pol i shing section A40-eXTHO MW ithet K8 Rbr Rp 8@ transmittal device 47
o Ter H Pl o o e iR M S e
A R R e i
During p0|isrgf¥Lthe wafer W is delivered to the wet workplece
inverting device 56, where the wafer W is inverted while
being rinsed with a rinsing liquid. Thereafter, the waferx
10 W is transferred to the primary cleaning device 53 by the
lower substrate holdexr 33’ of the substrate transfer
apparatus 51 and is cleaned. Further, by means of the
lower substrate holder 33’ of the substrate transfer
apparatus 51, the wafer W is trensferred to the secondary
15 cléaning device 54 and is cleaned. Then, the wafer W is
transferred to the spin drier 55 by the lower substrate
holder 33' of the substrate transfer apparatus 52. The
wafer W is spin-dried by the spin drier 55 and delivered.
by means of the upper substrate holder 33 of the substrate
20 transfer apparatus 52, into a cassette case 59 for
containing polished and cleaﬁed wafers.
In Fig. 11, the substrate holder of the present
invention is applied to both the substrate transfer
apparatus 51 and the substrate transfer apparatus 52.
‘25 However, the substrate holder of the present invention may
not be applied to the subsirate transfer apparatus 51,
because the substrate transfer apparatus 51 does not serve

to remove or deliver wafers relatlve to the cassette cases
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an abrasive liquid is supplied froman abrasive liquid supply nozzle (not
shown) onto the polishing surface 46. After polishing, the wafer Wis
returned to the 5 workpiece transmittal device 47. By neans of the | ower
substrate hol der 33' of the substrate transfer apparatus 51, tiid JAfIEH W
Is delivered to the wet workpiece inverting device 56, where the wafer W
Is inverted while being rinsed wwth a rinsing liquid. Thereafter, the
wafer 10 Wis transferred to the primary cl eaning device 53 by the | ower
substrate hol der 33" of the substrate transfer apparatus 51 and is
cl eaned. Further, by neans of the |ower substrate holder 33" of the
substrate trasfad sppardt usnss, richdigdf eccltiesyt pdnsher Aegthoofhthe
secondary 15 cl eaning device 54 and is cleaned. Then, the wafer Wis
transferred treddrsapiaral ijer mSbyreache Fowbhesubbeeawes Hof JER{SB'Wof the
substrate transfer apparatus 52. The wafer Wis spin-dried by the spin
dri er 55 and idelposirteihnedyinmedres wirkmhe ag fannsibdtadt 8eNargef 7338f t he
substrate 20 transfer- apparatus 52, into a cassette case 59 for
cont ai ni ng potastptemdlnd sediay wereee 56 apﬂidg.thfl,clteﬁéli%bQFP’gP&ShéPder of
the present invention is a%ol ii'gd to both the substrate tran appar at us
-

51 and the suibsd red e Ehreansd FRTalfs 1 I86RdvEL TERD g’rﬂar ate
hol der of the presen:t i nvention ma not be gp#i ﬁg toO h sub}s__&g%g
transfer appateifes1, THSECE0SE t it esﬁb@tgltﬁﬁgt ansfer pgg?aFus does
not Serve 1o, [eIove Oroteily Fe ST fod ARt/ Al B LR R RASEs 27 07
transfer apparatus 52 which delivers wafers relative to
the cassette cases 58 and 59.
1o Fig. 13 shows anothexr example of an arrangement of
the substrate transfer apparatus of the present invention.
As shown in Fig. 13, of the two arms 31 and 32 of & robot
30, one arm 31 is attached at the forward end portion
thereof to thé recessed type substrate holder shown in
15 ¥Fig. 2 or Flg. 6, and the other arm 32 is attached at the
forward end portion thereof to a conventional suction type
substrate holder 34 whilch is arranged as shown in Fig. 1.
‘In this substrate transfer apparatus, the arm 32 of
the robot 30 is opera?ed, to thereby remove a pre-treated
20 semiconductor wafer W from the cassette case 58 by means
of the suction type substrate holder 34 and transfers the
wafer W to the cleaning section 50 of the polishing
apparatus (reference is made to Fig. 11}). On the other
hand, the wafer W which has been polished by the polishing
25 section 40 and cleaned and dried by the cleaning section
50 is received by the recessed type substrate holdexr 33 of
the present invention attached to the arm 31. The wafer

‘45 then transferred tc and accommodated in the cassette

- 28 -



58 and 59 and, thus, no high accuracy of the depth of the recessed area is
requi red. Further, because, the wafer W is positioned in the workpiece
transmttal device 47, the workpiece Inverting device 56 and tij§ gheani ng
devices 53 5 and 54, the wafer Wcan be easily received fromthose

devi ces. Therefore, the substrate holder of the present invention should
be applied to at |east the substrate transfer apparatus 52 which delivers
wafers relative to the cassette cases 58 and 59. 10 Fig. 13 shows anot her
exanpl e of an arrangenent of the substrate transfer apparatus of the
present invention. As shown in Fig. 13, of the two arnms 31 and 32 of a
robot 30, om@sar M3EATs cAntadmdadaPolpEnesr WaF 8T 8nd portion thereof to the
recessed type substrate hol der shown in 15 Fi ng_the ot her

arm 32 is attached T tRéerFoare 8ARd EBPFFﬁleh%?%ﬁf g%eg PontEnt i onal
T thi's: sObsmsRert re?fgmggkdeépzpamgor?hs SEASE G &t an <,

Che Casset o 1D G PAREHTE BESEnetodt FBE FraecSanatrheestor fEeth,  and
hppar at UsS (1 SONETG Y\étfﬁa}he e U R - (R SO
whi ch has beqn daldshaddy. &Jl%egcg@asmongo%ﬁu%%cauggnﬁkgnanafcmanﬁslaaﬂ

dried by the eanl ng ‘sect I's received e recessed type
substrate holder,33,0fto ke RIA/N 113V UM %ﬂb@ﬂ:&éﬁzheﬂolﬁethe3armiﬁﬂ- The

wafer 1is then transferred to and accommodated in the cassette - 28
the result that a comparatively large amount of alignment
is reguired as compared to the removal of the wafer from

10 other units (when the wafer W is removed from the
workpiece inverting devices 56 and 57 and the cleaning
devices 53 and 54, the wafer W is already aligned in those
devices, so that it is unnecessary to conduct alignment to
a large extent in the substrate holder 33)}. Therefore,

15 the substrate holder 33 must be increased in size in
consideration of alignment. When a mechanlsm for
alignment of the wafer W after removal from the cassette
case 58 (such as the woxkpiece inverting devices 56 and
57) is provided, the suction type substrate holder 34 can

20 be suitably used for removal of the wafexr from the
cassette case 58. Further, the wafer W to be removed from
the cassette case 58 is unpolished, so that contamination
of a backside of the wafer W due to contact with the
holder is not problematic.

25 As shown in Fig. 4a, a pre-treated wafer W in the
cassette case 58 can be slightly inclined even i1f 1t is
supported by the mount portieoms 2la which are positioned

at the opposite sides of the cassette case at the same
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6 7 JAN 2L' 4 case 59 for containing polished wafers. The wafers Ware not
precisely positioned in the cassette case 58. Therefore, when the wafer W
is removed fromthe cassette case 58 by the recessed type substrate 5

hol der 33 of the present invention, it is necessary for the suffist it

hol der 33 to conduct alignnment of the holder relative to the wafer Win
the substrate holder 33, with the result that a conparatively |arge anount
of alignnment is required as conpared to the renoval of the wafer from 10
other units (when the wafer Wis renoved fromthe workpiece inverting

devi ces 56 and 57 and the cleaning devices 53 and 54, the wafer Wis

al ready ali gdedeiln phosen Bevilesd, bebvennt the PBPeRNBRWIE R PR ontfict
alignnent to a large extent in the substrate holder 33). Therefore, 15 the
substrate hokfdr t38 AQ¥EThEOLAEr BASEAOPN23RZWDIER EBNPERISE i Oh DS1ae
alignment. Wien a nechanismfor alignnent of the waf VVafterigeanaI
fromthe cassPPEsiteade 2o IPERTaEOPRE RBFEbPECil?nV§$FVhd“H%Vi35% 56 and

57) is provided, the suction type substrate | der 34_gan 2 e suitably
used for renedieTol Pﬁed%éF@FePréﬁlgﬁﬁ c@ﬁ§§£§?e°3§§e5§8i Fﬁ??her, t he

f Wto b d.f. t tt 58_1 | hat
Cont ami na | OAEGE HeBACKES e 0P Ene BT SPETTAlle TR O ACT 2 Lo FRE: hol der
' t bl tic. 25 I.A.,Fi 2 hNgth
caseot 6 casd e SRIREE Monely AcrPAdag, Sh8 Far e Oy R e e

ount port | O%%C%Ju[?rhgfye(‘s@u@ree RS Uearedy abrihenobposhbenatresaef ot he
cassette case at sanme
the wafer W.
In the suction type substrate holder 34. particles
10 1in air are collected at the central portion of the
backside of the wafer W due to the effect of suctilon,
leading to contamination of this portion of the wafer.
However, this contamination 1s not problematic because the
wafer W held by the suction type substrate holder 34 is a
15 pre-treated wafer.

In the substrate holder having the substrate support
member 10 shown in Fig. 6, an aligning mechanism having
the aligning member 25 is provided. Therefore, even when
the substrate support member 10 is inserted into the

20 cassette case 58 so as to receive a wafer W which is
displaced from thé regular position in the cassette case
58, an alignment function of moving the wafer W to the
regular position can be performed. Therefcre, a substrate
holder having the substrate support member 10 shown in

25 Fig. 6 may be used as both the substrate holder 33 and the
substrate holder 34.

On the other hand, a treated semiconductor wafer W

which has been polished by the polishing section 40 and
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- 29 07 JANK]"~Ilevel, or can be laid between the upper nount portion
2la and the | ower nount portion 2la which is |ocated on a side opposite
to the upper nount portion 2la. Even when the wafer WIs di spodddjaNniiihe
cassette case 58 in the 5 above-nentioned state, the suction type substrate
hol der 34 is capable of surely holding the wafer Wby applying a vacuum
pressure to a central portion of the backside of the wafer W In the
suction type substrate holder 34, particles 10 in air are collected at the
central portion of the backside of the wafer Wdue to the effect of
suction, leading to contam nation of this portion of the wafer. However,
thi s contan mdieored sndbtdmyireshbandbiec cBeeadvs chetiqnf 8P W¥ heedebyedhe
suction type substrate holder 34 is a 15 pre-treated wafer. In the
substrat e hobertheaviangsses Spst sabs tsapgoPeldfEnBér 10t RRoRACFR Fi g. 6,

an al i gni ng mechani sm havin the aligning nmenber 25 is provided.
Therefore, ed@®VariePn tq%taé%’@ﬁ & &heUBREPE REfbar - 1(5'F}f‘=slp"? t P +hto the

20 cassette case 58 so as to receive_a wafer Wwhich |s . digplaged fromthe
regul ar posi tf%h T ThE TEHTE IS PEEHIGR S\g]ﬁﬁﬁeh?c?ﬁﬁ% i 8% gPemvi ng
e ot s et e PSS e a5 B0 BB wOPERSRAT S5 S0
e e St e BB 05 g, e babtae betder 32
' +he substrate holder. Therefore, the risk of
contamination can be extremely suppressed.
In the above-mentioned example, one robot has two
10 arms 31 and 32. However, the number of arms of the robot
to be used 1in fhe substrate transfer apparatus of the
present invention is not particularly limited. The robot
may have one or more arms, as long as at least one arm is
arranged to be attached to the recessed type substrate
15 holder of the present invention.
| Further, a substrate holder in accordance with the
present ilnvention can be incorporated into various types
of apparatuses including, for example. a plating apparatus,
wherein substrates including semiconductor wafers are
20 treated.
According to the embodiments of the present
invention as stated above, various advantages such as
noted below are obtained.
(1) Displacement of the substrate and breakage of
25 the substrate due to falling from the holder can be
avoided without using a vacuum pressure.
(2) Because only the outer circumferential poxrtion

of the backside of the substrate abuts against the
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whi ch has been polished by the polishing section 40 and O 7 JAN 2004~

cl eaned and dried by the cleaning section 50 is received by the recessed
type substrate hol der 33 of the present invention attached to t B JANdoth
arm 31. Therefore, only the outer circunferential portion of the backside
of the 5 wafer Wabuts against the substrate nount portions 15 so that no
ot her portions of the wafer Wnmake contact with the substrate hol der.
Therefore, the risk of contam nation can be extrenely suppressed. In the
above-nenti oned exanpl e, one robot has two 10 arns 31 and 32. However, the
nunber of arnms of the robot to be used In the substrate transfer apparatus
of the preseMpdtreary inurits prattipar,t iiculiar ppskiibileetec Theirdp®t nay have
one or nore arns, as long as at |least one armis arranged to be attached
to the recesseshtanpienBiist reft echkes swisdertef duketpr 8spasithoBnPfon. Furt her,
a substrate holder in accordance with the present inventjon can be

i ncor por at ed gant i oles cars e wforapfartieudaskeideu@fngher SBPSEXaHPl e, a
pl ati ng apparatus, wherein substrates including sem conductor %afers are
20 treated. Adebrilideps ahetibodiatafts toe ENESHTESENTOUPhVBAT FOR as

stated above, various advantages such as noted belog gre ogtggngg. 2.5 (1)
Di spl acenBnt of t hel BubEtFEaweinmEaT ey & oG ePEAE &dbSPFEPEYEGe o fal Iing

from the hol C\vaer‘rxigr?nt}?g}rgggﬂggdorw aEbhsoeux;[ceUSoI{'gchae LRI TLREEIZV G tectea

according to a change in vacuum pressure, there 1s no
possibility of contamination and deposition of a ;ubstrate
due to collection and deposition of particles fleating 1n

10 aif. '

(4) Further, when a detection means of a nonfcontact
type, such as a photoelectric sensor 24, is used for
detecting the substrate, the detection means detects the
presence or absence of the substrate in the recessed area

15 without making contact with the substrate. This enables
rapid detection of a change in attitude of the substrate,
which leads to falling of the substrate from the holder,
during transfer and is advantageous in preventing breakage
of the substrate due to falling from the holder.

20 (5) Further, when the bressure detecting opening 16
is connected to a vacuum source during transfer of the
substrate, l1ifting of the substrate (hence displacement of
the substrate) can be suppressed. In this case, a high
vacuum pressure is not required and only the outer

25 circumferential portion of the backside of thé substrate
i suctioned, so that contamination of the substrate due
to particles can be suppressed. Further, even when the

outer circumferential portion of the backside of the
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(2) Because only the outer circunferential portion of the backside of the
substrate abuts against the - 31 0 7 ]AN 20k substrate nount portion, it
is possible to mninize contanination of the substrate due to d&pdsi €i36n
of particles at the portion of the backside of the substrate which does
not abut against the substrate nmount portion- 5 (3) Differing fromthe
conventional technique in which the presence or absence of the substrate
is detected according to a change in vacuum pressure, there is no
possibility of contam nation and deposition of a substrate due to

coll ection and deposition of particles floating_in 10 air. (4) Further,
when a det ecERbAtHBARS 16f canhaninahedcr thyBar tiakses as? LRt HEF BEt9%
sensor 24, is used 'foa:, detecting the substrate, the detectjion nmeans
detects the effestndé 6*eah&EneR Bf PFABUSHLELFLEe 77 FTHRPFERLsERd area 15
wi t hout maki ng contact wth the subs%ra&e. Thi s engb{es rag'd getection of
a change in &PPRTEBdBaSAOPHEEskhE: FEPETaL WRPERLPBAGE 110° &Y #ﬁﬁ T the
substrate fromthe holder, during transfer and is advantageous in
preventing breakage of the substrate due to falling fromthe hol der. 20
(5) Further, when the pressure detecting opening 16 is connected to a
vacuum source during transfer of the substrate, lifting of the substrate
(hence displacenent of the substrate) can be suppressed. In this case, a
hi gh vacuum pressure is not required and only the outer 25 circunferenti al
portion of the backside of the substrate



is suctioned, so that contam nation of the substrate due to particles can
be suppressed. Further, even when the outer circunferential portion of the
backside of the - 32 0 7 JAN 2C 4 substrate is contam nated Wj{HAN 2074
particles, arelatively low effect is exerted on a product yield, as
conpared to contam nation of the central portion of the substrate. 0 7 JAN
2WPJ4 WHAT |S CLAIMED I'S: 1. A substrate holder for holding and
transferring a thin substrate, conprising: a substrate support nenber
havi ng a rece¥sdd dce&LAGMEDpII&ing a thin substrate therein and substrate
mount portions fornmed in the recessed area in the vicinity of a
circunferenti al- edg® sHbpéshtet heldabsfrat Bokdiny pofdt koasstberagJadapt ed
to be engaged with an outer circunferential portion of a backside of the
substrate pl aé8dn gubRErateecessBPrasdad:and a substrate detector for
detecting presence or absence of the substrate in the recessed area. 2. A
substrate hol der acBoPHPR§TEESCFAPRPEIL WMABPEFN ENaNIsAhEPFSFEeHefEEROLOT

conprises at | t, t.ecti | ected f first d ti
SR R B e S AR R
substrate detectin ortion which.is forned . n_the. d.ar in th
vicinity of aPCrFeuiPerSiies a8 FREPESFY RS SiBstIS: & TGAPRLt: S 2

portion haVin9i§cﬁ%EE%%%tial edge thereof, the substrate mount portions
being adapted to be engaged with an outer circumferential
pertion of a backside of the substrate placed in the
recessed area; and

a substrate detector for detecting presence or
absence of the substrate in the recessed area.
z2. A substrate holder according to claim 1, wherein the
substrate detector comprises at least one detection means
selected from a first detection means and a second
detection means,

the first detection means including:

a substrate detecting portion which is formed in the
recessed area in the vicinity of a circumferential edge
thereof, the substrate detecting portion having a surface
with which the cuter circumferential portion of the
backside of the substrate received in the recessed area is
engaged; and

a fluid passage provided in the substrate holder and
having an opening formed in the stated surface of the
substrate detecting portion,

the first detection means being adapted to detect
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with which the outer circunferential portion of the backside of the
substrate received in the recessed area is engaged; and a fluid passage
provided in the substrate holder and having an opening formed in GheaN 2074
stated surface of the substrate detecting portion, the first detection
means being adapted to detect - 34 0 7 ]AN 1214 presence or absence of the
substrate by detecting a pressure in the stated opening, the second
detection neans being a non-contact type which detects presence or absence
of the substrRESERCENET BESEHSEd Cdr sacwistbheli avgk biyg dedscadngwiat h t he
substrate. 3. A substrate holder according to claim2, wherein the second
det ecti on neaRSEESHBE 48s tASpFbeseCeOPrNddensor. 4. A substrate transfer
apparatus for trans%grrin substrate froma first position to _a section

position, said sub ?a?@nggngﬁéﬁcgﬁﬁﬁr§F8§Sc8ﬁﬁPﬁsPnBOS'§GB§FF§tEYHSIder
f hol di bst ,.th bstrate hol d bei d b d
fromthe f1rat poli FERCErS PRESSBEoA PpBGPENGH Cfof "Er SNEPSFagE o LhE.
substrate, WhereLn Lhe subslyiahs lohds: n COTRLSes,; 2,SUBS! Lake supRor !
menber havi ng @ recessed area Tor ~placCing a thin substrate théréin and

substrate mount pohtEBB%tEgE%fﬂoﬁBe%hch898%§ g;%g%ﬁaﬁﬁ bbegé%gkﬁht¥HQ

a
circunferentiariedge thereor, the substrate ~portions ng adapted
to be engageds\eﬁcmda@ﬁg%%&ow heYmseLeRblrals e sPAr bheR okl s thackside oof, the

substrate placed in t
4. A substrate transfer apparatus for transferring a

substrate from a first position to a section position, said
substrate transfer apparatus comprising a substrate holder

for holding a substrate, the substrate holder being adapted
to be moved from the first position to the second position

for transfer of the substrate, wherein the substrate holder
comprises:

a substrate support member having a recessed area for
placing a thin substrate therein and substrate mount
portions formed in the recessed area in the vicinity of a
circumferential edge thereof, the substrate mount portions
being adapted to be engaged with an outer circumferential
portion of a backside of the substrate placed in the
recessed area; and

a substrate detector for detecting presence or
absence of the substrate in the recessed area.

5. A substrate transfer apparatus according to claim 4,
wherein the substrate detector comprises at least one
detection means selected from a first detection means and a

second detection means,
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recessed area; and a substrate detector for detecting presence or absence
of the substrate in the recessed area. 5. A substrate transfer apparatus
according to claim4, wherein the substrate detector conprises ffé@@?ﬁﬁ
one detection neans selected froma first detection neans and a

detection neans, - 35 0 7 JAN P-114 the first detection neans including: a
substrate detecting portion which is forned in the recessed area in the
vicinity of a circunferential edge thereof, the substrate detecting
portion having a surhaceéirwit Hewbcehohhseantet neludungerenti al portion of
the Dbackside of the substrate received in the recessed area is engaged;
and a fluid passageapsobistedtendehecsibgt pateibol dbicands liarmerg an apeni ng
formed in the stated surface of the substrate detecting portion, the first
det ecti on neamschsicrg adgpt ét thedetiednityr efenceiorualfsernosiofl ehige
substrate by detecting a pressure in the stated opening, the second

det ecti on neahbehlerhg &hgorubshrate ogpectihiochodéiest ayiagedcusiagiesence
of the substrate in the recessed area w thout naking contact with the
substrate. 6¥iAhsybdChatéet PAREreFlapPRLrGEtaddoPaRg R0 Ll &PM 5, the

second detectkon nmeans &o rise% a photoelectric, sepsor. 7. A substrate
transfer appa gp&gl c8 dgﬁﬁ B4 éﬁgpﬁp4fecelved in the recessed area 1s

engaged; and

a fluid passage provided in the substrate holder and
having an opening formed in the stated surface of the
substrate detecting portion,

the first detection means being adapted to detect
presence or absence of the substrate by detecting a
pressure in the stated opening,

the second detection means being a non-contact type
which detects presence or absence of the substrate in the
recessed area without making contact with the substrate.
6. A substrate transfer apparatus according to claim 5,
the second detection means comprises a photoelectric
sensor.
7. A substrate transfer apparatus according to claim 4,
wherein the substrate holder comprises: a substrate support
member having a recessed area for placing a thin substrate
therein; and substrate mount portions formed in the
recessed area in the vicinity of a circumferential edge
thereof, the substrate mount portions being adapted to be
engaged with an outer circumferential portion of a backside

of the substrate,
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wherein the substrate hol der conprises: a substrate support nenber having
a recessed area for placing a thin substrate therein; and substrate nount
portions fornmed in the recessed area in the vicinity of a circun@ﬁrgnbﬁ?l
edge thereof, the substrate nount portions being adapted to be d % ‘
with an outer circunferential portion of a backside of the substrate, - 36
07 JAN 2M t he substrate support nenber having a first portion adapted to
be connected to a substrate transfer apparatus and a second portion in

whi ch the recessed aheasubsteonfedsuppbetsaesbdrphatriay anchuditngoadtpbaxi ma
section close to the first portion and having a large width and a di stal
section apart aflapimethhéof bestopoetited drdahaubsgratsmalribnsiedt hpp8rakus
substrate transfer apparatus according to claim4, wherein the substrate
hol der conpri ged a sebsndavrersdpporin whegbeithkavengsacdeesssed safeamedy,
placing the substrate therein, the substrate support nmenber having a first
portion adapt &éfiet §egengoppstied LHcdusibgt PaPEORABALf SECtapPardrss &8d a
second portion in which the recessed area is formed, the second portion

i ncl udi ng a pFBRi FAESFoPEESRCNc PHSle Ny 1PHe 3f LAEBepHLithn 28Ad 2a disseal
section apart from the first orgiogh the proximal portion bein%eahicker
than the di sP&FtPEPt PBAL 9 TTANS (B8t FAFEtt PRASFER aPPaParddJalcdPilng to
claim4, mherehn t he substrate hol der conprises: a substrate support
menber havi ng“a%8cessed area for placing the

8. A substrate transfer apparatus according to claim 4,
wherein the substrate holder comprises a substrate support
member having a recessed area for placing the substrate
therein, the substrate support member having a first
portion adapted to be connected to a substrate transfer
apparatus and a second portion in which the recessed area
is formed, the second portion including a proximal portion
close to the first portion and a distal section apart from
the first portion, the proximal portion being thicker than
the distal portion.

9. A substrate transfer apparatus according to claim 4,
wherein the substrate holder comprises: a substrate
support member having a recessed area for placing the
substrate therein; and an aligning mechanism adapted to
perform a function such that when the substrate support
member is moved to a position where a substrate should be
placed in order to receive the substrate and when the
substrate is actually displaced from the position, the
aligning mechanism moves the substrate to the stated

position thereby enabling the substrate support member to
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substrate therein; and an aligning mechani sm adapted to performa function
such that when the substrate support nenber is noved to a position where a
substrate should be placed in order to receive the substrate and QJAgaN 7[R
substrate is actually displaced fromthe position, the aligning nechanism
noves the substrate to the stated position thereby enabling the substrate
support nenber to - 37 0 7 JAN 2 '-~1 receive the substrate appropriately.
10. A substrate transfer apparatus according to claim9, wherein the

al i gni ng nmechaecsnveotpei sepsamadki gppmgpmeabedy.provi ded outside and in
the vicinity of the recessed area of the substrate support menber in such
a manner that léhen At hebstibstrateasappor appenbensi scrovddngonar ddaam & ea
bel ow the substrate so as to receive the substrate, the aligning nenber
engages and nﬁh@geﬂnet@@b@ﬂﬁﬁﬂéngom@ﬁéaabémeC§m§tééeSp@guﬁﬂ@gnlmg mgmber
substrate transfer apparatus suitable for use in a substrate treatnent
appar at us |ncPEGWﬁ§e§ substfgt and) dAdIERE/ UAFSRAFNgOSt &hPoRSERESEIsABSEr at e
treatnment station e the substrate is treated, the substratg transfer

appar at us COHB;I§pﬁgSHBFFF§F98&BQPP§Femﬁ8P8€F1P0Puﬁ | & Rgnaerpréats ¥aehent

b b f d fe - b
The substrat e TPoRPREIE S 5t ALPBR kndCR S cofc o %stFé%é%hgfﬁérﬁ%sﬁtﬁsﬁa.ng

3 post- treatyral pubsiraLe ahieh have-esn Lreated inathe AUbShNghing

tr eat nent StatIOI’l tO re urnthe reat nen ustrate’to
IOadIng/unlOaﬂbﬁge§t@hbgaestggdSﬁgg@g the substrate to the above-stated

position.

11, A substrate transfer apparatus suitable for use in a
substrate treatment apparatus including a substrate
loading/unlcading station and a substrate treatment station
where the substrate is treated, the substrate transfer
apparatus comprising a first substrate holder for holding a
pre-treatment substrate by means of suction and transfer
the pre-treatment substrate to the substrate treatment
station and a second substrate holder for holding a post-
treatment substrate which have been treated in the
substrate treatment staticon to return the post-treatment
substrate to the loading/unloading station, the second
substrate holder comprising:

a substrate support member having a recessed area for
placing the post-treatment substrate therein and substrate
mount portions formed in the recessed area in the vicinity
of a circumferential edge thereof, the substrate mount
porticns being adapted to be engaged with an outer

circumferential portion of a backside of the post-treatment
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substrate hol der conprising: a substrate support nenber having a recessed
area for placing the post-treatnent substrate therein and substrate nount
portions formed in the recessed area in the vicinity of a circunfpejgnimal
edge thereof, the substrate nount portions being adapted to be engaged W th
an outer circunferential portion of a backside of the post-treatnent - 38
07 JAN KIN substrate placed in the recessed area; and a substrate detector
for detecting presence or absence of the post-treatnent substrate in the
recessed areaubk2raAespisicest ent taesfreceappdr ares;aeacdrding to claim 11,
wherein the substrate detector conprises at |east one detection nmeans

sel ected froma first subsécetendatantoandoa dstechdndepesesiconeneans, the
first detection neans including: a substrate detecting portion which is
formed in theabgpeaessed aheaPPatriaegitdienitt pubstgager éuntleceneicassedge
thereof, the substrate detecting portion having a surface wth which the
outer circunf@°€ftial portion of the backside of the post-treatnment

substrate recei,ved (n the recessed area is engaged; and,a fluid_ passage

o ovi ded i -t §8-hol BoPUBRETAEG: RoSHATobpBRPRGAL BEnBloPRUiAE SOacA8 Bultace

of the substrate detecting,portion, the first detection ans bei ng

adapt ed to debberif EEendurEP b onel SoF otng LibabFat 8 oy cAetelTENg a
detection means selected from a first detection means and a
second detection means,

the first detection means including:

a substrate detecting portion which is formed in the
recessed area in the vicinity of a circumferential edge
thereof, the substrate detecting portion having a surface
with which the outer circumferential portion of the
backside of the post-treatment substrate received in the
recessed area is engaged; and

a fluid passage provided in the holder and having an
opening formed in the stated surface of the substrate
detecting portion,

the first detection means keing adapted to detect
presence or absence of the substrate by detecting a
pressure in the stated opening,

the second detection means being a non-contact type
which detects presence or absence of the substrate in the
recessed area without making contact with the substrate.
13. A substrate transfer apparatus according to claim 12,
the second detection means comprises a photoelectric

sSensor.
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pressure in the stated opening, the second detection neans being a
non-contact type which detects presence or absence of the substrate in the
recessed area without making contact with the substrate. 13. A §dbiaNradie
transfer apparatus according to claim 12, the second detection neans
conprises a photoelectric sensor. -- 39 0 7 JAN 2DD4 14. A substrate
transfer apparatus according to claim1ll, where in said second substrate
hol der conprises: a substrate support nenber having a recessed area for
placing the Pést-tResuhehrasebsrraséerhepppnptuadasabstingetpogdeim 11,
portions formed in the recessed area in the vicinity of a circunferential
edge t her eof , WhR&esibsErate SREQRE SoPELsAse bBeillAgragapredses :bé engaged
with an outer circunferential portion of a backside of the past- treatnent

substr at e, th§u§§E§PF§t§u§8866rPeW€ﬁEePaﬁé99né 5eﬁF§§?ﬁaPr§ﬁdf°§nE écépgtal
end, the subs% ate s ort neng %eln I,n the i mal end an
vicinity thanth Pﬁé qreeatTeR R9c8 fBereid; | 9B ableis bt st or
appar at us accord to clalg11% th mherel stra ho

conprises a SBBStI’an f(S:)lEIBHSOFt nmenoer eﬁ§\§sﬁ§ a recesseg’ area lty aCI ng

the post- treg&@%ﬂngQEEEE%Hee g%r%hﬁre%ggt%HQSEhBE%rﬁﬂgpﬁ hn@eggﬁEl%%%'”g

a proxi mal I stal rate su

TP;CSELIhpt;hﬁeﬁh%XbE%bt%Bdt%nQe'%%g&b%ﬁnbﬁ¥htQﬁnoh@e&h%lr@bﬁE%Ee%QQaqnd

portion of a backside of the post-treatment substrate,

the substrate support member having a proximal end
and a distal end, the substrate support member being wider
in the proximal end and its vicinity than in the distal end
and its vicinity.
15. A substrate transfer apparatus according to claim 11,
wherein the second substrate holder comprises a substrate
support member having a recessed area for placing the post-
treatment substrate therein,

the substrate support member having a proximal end
and a distal end, the substrate support member being
thicker in the proximal end and its vicinity than in the
distal end and its vicinity.
16. A substrate transfer apparatus according to claim 11,
wherein the second substrate holder comprises: a substrate
support member having a recessed area for placing the post-
treatment substrate therein; and an aligning mechanism
adapted to perform a function such that when the substrate
support member is moved to a position where a substrate

should be placed in order to receive the post-treatment
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16. A substrate transfer apparatus according to claim1l, wherein the
second substrate hol der conprises: a substrate support nenber having a
recessed area for placing the post- treatment substrate therein; jangdyan,

al i gni ng mechani sm adapted to performa function such that when the
substrate support nenber is noved to a position where a substrate should
be placed in order to receive the post-treatnment - 40 07 JAN 2J1 substrate
and when the post-treatnent substrate is actually displaced fromthe
position, theSaPs§aphg fBchaRiedmtReyeestriecpsients sabrtnetsubst reteald it he
stated position thereby enabling the second substrate sup%ort menber to
receive the poSPlerEst fErM SUBsPPItLéappr bPFi atepPpingymeghagi sy, gryes
transfer apparatus according to claim16, _wherein_the alignin hani sm
Compri ses-an SPFQRPAL EABEMEND, GUPIEASSt SPds End TP SEnBOSRERAR § e e
recessed area : strate s er _1n.s ner. that n
he subst rat o BeRAeHE TpsetPReh SRBE Y aRE HEbeR s HE MR oRR 1t the

post -treat nenhgggb%gggtt%eﬁce %%lgfs(erlé%%elaﬁﬁgb ?lgggﬁ_-gat reat ment substrate,

t he aligning nber engages and noves ost-tréatnment substrate to the

above- st at ed @Q%itiﬁnsubégraIBet§HE§Eé§tﬁpFE%H%E%raé@B%B@hBStBCEQéthQ6EO
claim1l, wherein the substrate detector always nonitors presence or

absence of thehswbsitr ahe bnighengeaessadiameaomnguices bhaashighialh weeber
post-treatment substrate. 19. A polishing apparatus conprising: a

| oadi ng/ unl oagirpg idgtabiuarside pad $hi Aagestatiantiobfpahistengsaecsiubstenat e;

a cleaning-and-drying station for cleaning and drying the
of the substrate support member in such a manner that when
the substrate support member is moved towards an area below
the post-treatment substrate so as to receive the post-
treatment substrate, the aligning member engages and moves
the post-treatment substrate to the above-stated position.
18. The substrate transfer apparatus according to
claim1ll, wherein the substrate detector always monitors
presence or absence of the substrate in the recessed area
during transfer of the post-treatment substrate.
19. A polishing apparatus comprising: a loading/unloading
station, a polishing station for polishing a substrate; a
cleaning-and-drying station for c¢leaning and drying the
substrate polished in the polishing station; and a
substrate transfer apparatus for transferring the substrate
between the stated stations, wherein the substrate transfer
apparatus comprises a first substrate holder for helding a
substrate, which has not been subjected to polishing in the

polishing station, by means of suction and transfer the

substrate to the polishing station and a second substrate
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substrate polished in the polishing station; and a substrate transfer
apparatus for transferring the substrate between the stated stations,
wherein the substrate transfer apparatus conprises a first substgxwgﬂgw‘

I ng

hol der for holding a substrate, which has not been subjected to polis

in the polishing station, by neans of suction and transfer the substrate
to the polishing station and a second substrate - 41 0 7 JAN ML4 hol der
for holding a substrate, which have been polished in the polish[n% i
station, to rabupert fersubidtiageat subkeérakeadivhgrbnhesdi hgest apiléghedhdn
second substrate holder conprising: a substrate support nmenber having a
recessed areather popiliatiing thetsobst tat ethsneitheanubstibstrate ibént
portions formed in the recessed area in the vicinity of a ci Cﬁnferential
edge t her eof , lphdisghisnlsedimsust asdeni onde BerrgJladiptidats %8 &fdaged
with an outer circunferential portion of a backside of the substrate

pl aced i n t hecrapgdsa@iddrea; and a substrate detector for detecting

resence or absence of the substrate in the recessed _ar
P a substrate support memger %av1ng a €%essed area for

placing the substrate therein and substrate mount porticns
formed in the recessed area in the vicinity of a
circumferential edge thereof, the substrate mount portions
peing adapted to be engaged with an outer circumferential
portion of a backside of the substrate placed in the
recessed area; and

a substrate detector for detecting presence or

absence of the substrate in the recessed area.
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