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RATE- PROCESSI NG APPARATUS, AND

“""”"”"miimm TE- | NSPECTI NG APPARATUS TECHNI CAL FIELD 5 The

t invention relates_to_a substrate-repl acing

*Goosgspar at us used for del i PEPFRPHONIbstrate to a
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IS

20

25

procgﬁ_gi %jégar atus_and the like, a
S ubsSPESLRATECRERL ACTNG ARPARAT LS SUBSTRARR BROCESSING
substrat e-repl aci ng _apparatus and perforns

pr edet ehb ﬁéﬁﬂw’ SIRATEUNSPECTINGARPARATUS
substrate-inspecting apparatus that includes a
substrate-repl aci ng appECHNISAMTIELRspects a

substrate. 10 Priority is clai med on Japanese Patent
Appl i ciedresry.inveotion BREGIS a shbstrett-refletingiapparatys R0y
the content of which is incorporated herein by

r R PTEEAeS USRI GRS I MRAD pAre e eadheelilaf a substrate-processing
conventional replacing apparatus is one that includes
tapparapy that includesia substrate-seplpcery dpahdatus and pérfoess byedetefmined
nore masks to an exposure device (e.g. 15 see Patent
[D5eEmsn to 4 Jubsteaté,iand a selestmiednsertingsapphriats thdirdkidas 4 1 r st
mask, carries it into the exposure device, and nounts
istbsinateareplacide tppanituethdiosgpetts asubsAhifeer the first nmask
has been used, the first carrier armcarries it toits
or i gi nBfionityds tlainred okFagunbid Ratend A pBIRREESE N6 2200687258991 led
carries a second mask into the exposure device, and
ebmiary 1, R0@H, ti copterrieftveliith RestopRhbd Bitein Byystetadite.f i 1 St
and second carrier arns alternately carry 20 masks
into and out from theBRQKSROENIEYXRGE. Anot her exanpl e
is an apparatus which includes a buffer stage, and

whi ch Anegdmisie sf fcqiveRemsBdpRLRS b -AudS ofe HEPLESS %0
apparatus Wit h an unprocessed substrate
.camer arms, and sequentially supplies two or more masks to an exposure device (e.g.
sec Patent Document 1). A first carrier arm suction-holds a first mask, carries it into
the exposure device, and mounts it at a predetermined position. After the first mask
has been used, the first carrier arm carries it to its original position. Meanwhile, a
second carrier arm carries a second mask into the exposure device, and mounts itata
predetermined position. Thus the first and second carrier arms alternately carry
masks into and out from the exposure device.

Another example is an apparatus which includes a buffer stage, and which
replaces a processed substrate on a processing apparatus with an unprocessed substrate
(e.g. see Patent Document 2).  This apparatus operates consecutively positioning

substrates such as semiconductors, and, in the case that the apparatus handles two

substrates, when a first substrate is carried in by a robot arm, it positions the first
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(e.g. see Patent Docunent 2). This apparatus operates
consecutively positioning substrates such as

sem conductors, and, in the case that the apparatus
handl es two 25 substrates, when a fu-st substrate is
carried in by a robot arm it positions the first 2
substrate and lifts it before nmaking it wait. A second
sbdratetnd Idisitseadere malanedtivait e A serond yubistrate sdisequeatlyrcarsied in
positioned, and made to wait bel ow the first

¢ Fobetarmyig pasitiensdy anidrmadsue walibelowttht fiat sybstrite.  Whet
substrate and the second substrate are carried out
seguEgonbthe yubsgate fthe st sistrateend the]secinA shistra® 2ré SddBout
[ Pat ent Docunent 2] US Patent 2003/053904 DI SCLOSURE
GFquegrallyNVENTI ON PROBLEMS TO BE SOLVED BY THE

| NVENTI ON 10 However, since a configuration such as

t hat di{ltdndDedument Pat P4 Noo62+0851431 i ncl udes two
noving parts, the apparatus is conplex to configure
and r e{RatenePoeurhart @ USrBdtailt eg3/@398pace. Furt her nore,
in a configuration such as that disclosed in Patent
Docunent 2, an open/close driving part and the like
are provided such that, when the buffer stage, after
posi tioning the DISGLOSUREWORIEE INViENsrIORe first
substrate and nakes it 15 wait, a passing arm part of
PROBIENS TOSBEGOLVEDBY aHE DY WBIR$I0N or der to avoid
interfering with the hook part of the buffer stage.

Si nce Howvedlsimsalcosfptirdtibarsati ANfat diRdfstf PRRAY Document 1
driving parts for realizing the buffer function in

iRl Rles @b ving Pats, HRRBHRAMS il c%mgympc!) %éﬂﬂv%‘a:ecﬁlrdfrl’: e n large

Thi s i nvention has been realized in view of the*above

prabheiBspacnd FiRhdMnbre, &Pa & fRutafoh Skl ag %z%d?ﬁé%e?rm Patent

function with a sinple configuration an

g%@aﬂigtiéﬂk/%%n%peb@fogéedﬁﬂ% part MAWO1E R %Melc\i@u;rﬂ_gat, when the

buffer stage, after positioning the first substrate, lifts the first substrate and makes jt

wait, a passing arm part of the buffer stage opens and closes in order to avoid
interfering with the hook part of the buffer stage. Since conventional configurations
include many driving parts for realizing the buffer function in this manner, the
apparatus is complex to configure.

This invention has been realized in view of the above problems, and mainly
aims to realize a buffer function with a simple configuration and without requiring a
large space.
MEANS FOR SOLVING THE PROBLEMS

To solve the above objects, the invention provides a substrate-replacing
apparatus that passes a first substrate received from a first carrying part to a second

carrying part, and passes a second substrate received from said second carrying part to
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To solve the above objects, the invention provides a
substrate-replacing apparatus that passes a first
substrate received froma first carrying part to a
second 25 carrying part, and passes a second substrate
recei ved from said second carrying part to 3 said

first carrying part: the apparatus conprising said

SO HEP EUTYIRE BRgE: thempparetus ceraprisingrail somdaantyiag gart that can
backward al ong a direction orthogonal to a |am nation
dmpeeforgardend backingrd dleng a ditdstion atlmgand tsalathisioamttection of

~ substrate; a supporting nenber that can nove

r @ihfirsy vibstritnandseid seindaubsinte] h sEpoitng miatidt can move
substrates with respect to said second 5 carrying
pegtetively inf the daminarii digetpar df shidatbstateabiBehpectt®sSdbdiond
supporting nenber, and can hold one of said first
subyinggtes; afict baililg pec dndiswuthdiod & Qid aPFor@ing BEAIME:, and can
hol ding part that is attached to said supporting

rtoidbene oftsaid fipstedietrarerind eald Sécohd Abtrts AR 93k chnlnbRiing part
hol di ng nmenber in the lam nation direction of said

gbdsss ateclsl to asid seEporthl erdbd bhepred Wstenifd dhrie flohSlaid first
substrate and said second substrate; and wherein said

swpiing tember 5 theramat G ree 86l SRR stdls! Hd G Bafdlagother
bei ng noved relatively such that, when one of salag

fone S sdidiift APsas indal eabddl SEHAND AP HL B sgiﬁrsh{)%p%ﬁug

used in receiving said first substrate Trom sa

ot ensHer ' i e b o LdbR o
nhenstier & sa)d ﬁ%&pc{]%?%ghggfﬁgw @&1@%}:@ Ll 8kt Q}Plgx?' ot

part and second IS use recervin

sait dirst GoRing partRsl Al Secbh@Bb B aftid Shd ?‘%Hﬁ’@? %@%a

This substrate-replaci ng apparatus use

betisethta n t i 8
sthtd GroRAdal SAMNERHRASAH Shofher bns gk af%.l‘gtfh%gﬁ% part and second

carrying part that “carries one su

helaRig\anGs Bed y@&&&aﬁhg saifl 5QUhd E\fbsﬁé\ﬁ %%gf]ysqicﬁ@%# aryfig part.

exanpl e, when a substrate being

Car ryi e Rta e R el s B MR g pging o
e P dohotn ohRe SR QR Rebd et b
8 44 S0 8 Pk BORL LTS L B0 B
P SR bl BBl e b mersoir s
or a processed substrate, the second holding part receives this substrate. Meanwhile,
a substrate carried into the first holding part by another means is passed to the empty
carrying part. Depending on the arrangement of the carrying part, the functions of the
first and second holding parts can be reversed.
EFFECTS OF THE INVENTION

According to the invention, when replacing a substrate carried by a carrying
part, a holding part that passes the substrate to the carrying part is a different one from

a holding part that receives the substrate from the carrying part, thereby enabling the
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EFFECTS OF THE | NVENTI ON According to the invention,

when replacing a substrate carried by a carrying

part, a holding part that passes the substrate to the
carrying part is a different one from 25 a hol di ng

part that receives the substrate fromthe carrying

part, thereby enabling the 4 substrate carried by the
cHOFHAtearTed By the ctreying parhiodu reglicedieSividmyly. THmrefbry the

the apparatus can be configured nore sinply than when

t WBARRIS 98 PRycqpiigirsd arore simpiiethas whert vat @urrydgparts sdrficene
there is no need to provide spaces and a nechani sm for
swhHrR: el Alsmsipenithereio ne acedytp prpvinderspaces hiba AjeptainRin for

can be made smaller. 5 BRI EF DESCRI PTION OF TIE
DRPAPIRIEI0 YRREEWE carryigarts,i theanphratseat bofradgeisadlican of a
substrate-repl aci ng apparatus according to an

enbodi ment of BREF DESCRIPARON[CH THEDRAWINGESpect i ve
view along arrow A of FIG 1. [FIG 2B] An enlarged view
of thelKGclini Aplapfview bf the tonfiguritiopadf & sestrik Ceflacingl&bparatus
[FIG 3] An explanatory view of a step of carrying a
Sotyeding teean enttwdimers vbtdeimtearisiepl aci ng apparatus. [FI G

4] A view of a state where a substrate is passed from

a firsiFIQoiAlt Apeispedive siemdodd AbwsA 30BIGLFI G 5] A

view of a processed substrate being returned to a 15
subst r RIE-2Bip| as kilgrgad PiRalfie WhinlP o AN RIBGAIERFIG 1.
substrate is waiting on a first nount part. [FIG 6] A
vi ew OfFIGi ]t | Agespldniaiory HewSIfaGp ABATHECE SWsBBetnto a
substrate froma nounting stage at & seconé nount
puttstrate{répl4sind apPafafitst i al |y enl arged pl an vi ew of

anot her aspect of a 20 substrate-replacing apparatus.

[FIG 4] A view of a state where a substrate is passed from a first mount part
to a mounting stage.

[FIG 5] A view of a processed substrate being returned to a
substrate-replacing apparatus while an unprocessed substrate is waiting on a first
mount part.

[FIG 6] A view of lifting a lifting stage, and receiving a substrate from a
mounting stage at a second mount part.

[FIG 7] Apa.rtially enlarged plan view of another aspect of a
substrate-replacing apparatus.

[FIG 8] A perspective view along arrow B of FIG. 7.

(FIG 9] Aside view of a substrate-inspecting apparatus.

REFERENCE NUMERALS
1,101 Substrate-replacing apparatus

4 Moving stage (carrying part, first carrying part, second carrying part)
S Prealignment mechanism (aligner)
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[FICG 8] A perspective view along arrow B of FIG 7.
[FIG 9] A side view of a substrate-inspecting
apparatus. REFERENCE NUMERALS 1, 101

Substrat e-repl aci ng apparatus 25 4 Myving stage
(carrying part, first carrying part, second carrying
Ir\J/grt) 5 Prealignnent nmechanism(aligner) 5 7

p;n: @ rﬁomg@ag@mwg@_apaﬁwtmﬁmgtpm?mmwrt :

rof at i Ngag - : mechani sm (novi ng
nmechani sm%%%%h%g&%é)%&%ﬁhﬁ%?ﬁl ng nenbers 31,
321,33, 23324 Fj Supportingtherplars s (first hol ding parts) 5
44, t egi er e . 52, 53, 54 Second
n%ldr%té’%gg? s ffsf%g%iug\t %%ﬁgﬁﬁﬁh‘gé‘flg}m%o Al'i gnnent

rfele KA niGenteting rederendes 70 Pr ocessi ng appar at us 80 Robot

cond rrying part, first carrying part) 10
ﬁ?%‘m%ggﬁxl sg%t’%%@?ﬂn‘@ftﬁ&%;mﬁwmw Substrate Z
169 natilignmelitmehintsm BEGhedyODE FOR CARRYI NG OUT THE

I-INVENT 15 Preferred enbodi nents of the invention
V\7/I!U|V| bgg\lec?(sﬁPgiaRBWth reference to the drawi ngs. The

i84vent Robotiasm (iszbond@weitepart firdl daddideGatpe fol | owi ng

odi nents, _and cqnstituent el enents of these
g?;godi ?ngﬂ'taﬁsgﬁﬁ? ?’F%‘Pn%?ﬁ?ﬁﬁp’é‘{n)be conbi ned as
ppr opButatrete (Fi rst Enbodi nment)
Z Lamination direction

BEST MODE FOR CARRYING OUT THE INVENTION

Preferred embodiments of the invention will be explained with reference to
the drawings. The invention is not, however, limited to the following embodiments,
and constituent elements of these embodiments can, for example, be combined as
appropriate.

(First Embodiment)

A substrate-replacing apparatus according to a first embodiment of the
invention will be explained in detail with reference to the drawings.

As shown in FIG. 1, a substrate-replacing apparatus 1 includes an elongated
mount 2. A pair of rails 3 are arranged on the mount 2, parallel to its long direction
(X direction).  As a carrying unit, a moving stage 4 is attached to these rails 3. By
means of a moving mechanism (not shown), the moving stage 4 can move on the rails
between one end 2A of the mount 2 and another end 2B. Asan aligner, a
prealignment mechanism 5 is provided at the one end 2A side of the mount 2. FEach

prealignment mechanism S is provided one by one at an equal position from the center
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20 A substrate-replacing apparatus according to a

first enbodi nent of the invention will be explained

in detail with reference to the drawings. As shown in
FIG 1, a substrate-replacing apparatus 1 includes an

el ongated nmount 2. A pair of gails 3 are arranged on
the nount 2, parallel to its long direction (X

ditytbe ¥ dineytionAdirectivarorppgrgalunithe, raids Bmfiangowsitiag stage 7,3nd
attached to these rails 3. By 25 nmeans of a noving
nertivally deteqtnthe positom)f the hubstimyi N cBEAGELeAddiRdIT®¥Prévided on
the rails between one end 2A of the nount 2 and

athe tyingstage A firshandisecand @nging parts)paiahé SOREH stage 7 is
mechanism 5 is provided at the one end 2A side of the
npravide@at afap bnd gff thapolg B3ecH thaREOABKSR Sanl e REOVIAART:. The
one by one at an equal position fromthe center 6 in
teuntingistage 7 ihava [atiiet eiatricen tah Q@M@ A luirdRy bAhkBing barts
of a nounting stage 7, and optically detects the

Post shown) fof sudtiendioliig B Subshaté G AgedRANBH tRELEME | S
provi ded on the noving stage 4 (first and Ssecond

cacunting §tagay LAs) theRRUKRELPHBUR LS JASISIE 8P&e & suStionft OVt at
at a top end of the pole 6 such that the substrate can

libe omeresighanl ddge ofthe cﬁctﬁﬁ%ﬁéﬂc@tﬁxﬁ%ﬁ%g%%g&? id IR

di aneter than the pole 6. A plurality o I ng parts

(higHer, Sh@WRlurdlRy oBpiGs hAR-shab Bhipet ot e cﬁl‘t@%‘:ﬁ%cgal %{c’lgcAaSrc

arranged on a top face of the™ nounting st

tehes@douakd MeMd oFthd dird ' |
typegbsuch t ha‘t3 t hozﬂcl)éu{uecge? gﬁ?ﬁiﬁgkgﬁeﬁggﬁgﬁc?ﬁo@&% the

Gulbsrdiedthe %ﬁﬁpﬁerﬁfhe @dé@%:{atthpgot& fe &fhéfé ﬂ%«‘%‘iﬁa%%rg glganged,

hi gher, and a plurality pl ns have sane

e C

side of the circle, and ai .
o o el RO b of U2 Rl DB AR IG e e Wi e
B e R R T Bl oo S e 30
5 e TRBAE A b ol SR Tefle ok 1 Tubos anc
sucti dnopBReRriREh T R sa e B G5 ah sithet fmorst
As shown in FIG 2, the substrate-_replacing unit 10 includes a lifting mechanism 12
(moving mechanism) that is attached to the side of the mount 2 by a bracket 11. The
lifting mechanism 12 includes a pole screw, a linear guide, and a motor. A linear
motor can also be used.  The lifting mechanism 12 moves a rod 13 (see FIG. 2)
forward and backward in a vertical direction (Z direction), and an end of a lifting stage
14 is secured to a tip of the rod 13. The lifting stage 14 is arranged above the moﬁng
stage 4 and below the mounting stage 7.

As shown in FIG. 1, a notch 15 is provided in the lifting stage 14 to enable it

to receive the pole 6 of the moving stage 4.  Supporting members 21, 22, 23, and 24
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A substrate-replacing unit 10 is provided at the end

2A side of the mount 2. As shown in FIG 2, the
substrate-replacing unit 10 includes a lifting
mechani sm 12 (novi ng mechanisn) that is attached to
the side of the nount 2 by a bracket 11. The [lifting
mechani sm 12 includes a pole screw, a |inear guide,

affd arapgsd di paiys feantaveroppOsitessides oftthn liftingastdye 1 Sth thd Bfich 15
lifting mechanism 12 noves a rod 13 (see FIG 2)

f GerhetHeemd Heckprorting membere2t toc2d arelbrr@ed Qlong fhe
direction), and an end of a lifting stage 14 is
s@rumberencs of an imagifiary biecle 6 caBespdhiding td the BGteSh@GBerkfiface of
is arranged above the noving stage 4 and below't he
nibepuetismetest age 7. As shown in FIG 1, a notch 15 is
provided in the lifting stage 14 to enable it 25 to

recei vdop kud faotseofhofupirengmieinBers ot 3984 GonsBHIPRISE Bt parts
menbers 21, 22, 23, and 24 7 are arranged in pairs

rd a2, Bapanmdifida(irst Roldingaartefwhiliesupbbd iHaGbusdy '
the notch 15 therebetween. Thepis)upport-i n%ﬁ%&éﬁ%ﬁ&b@ﬂ&z

tomiclawe Bite Ap@oudtipaAgs 1 9834 a6d ESHUTEIISNGEn B £RABS which filt
i maginary circle CL corresponding to the outer

s pptetcaiind aaglobwaidie 4k of B lmadnIRIENLT ACLSy Al ers

t he supporting nmenbers 21 to 24 constifute first no

perrtering r3ferendds 413 @nke Bmébd by sitp BRI Agn Fs?%%n ﬁ%ig%‘%{ﬁ%gaﬂy

support the outer edge of the substrate

Ahevefihe st oOURpaRSD ! f> Hlvbn3h AhBeADRL] Eg“rgaﬁgf B external

mount faces which tilt "at a predeterm ne

sloipa belthe Bebsear! 24, 1of cifciBr LARGHR 'a.n Cclz'fgle%]‘é aﬁ%w&ovidcd

aligners, centering references (
T e Tl B0 T B 30O o b s tren
A ke A i
e SO RO o bl 2B e el PincB Tl Bn e
S G0:00 o0 65, ST B
%ﬁphérglq"a&e&taesﬁg%té ﬁ’fu% rtheeqffﬁgg éi%ec%gg. 4 eaiggline direction of the
centering references 41 and 42 is such as to separate from the outer peripheral face of
the substrate as the substrate rises when it is lifted from the first mount parts 31 and 32.
Second mount parts 51, 52, 53, and 54 (second holding parts) are attached to
the supporting members 21 to 24, a predetermined length below the first mount parts
31to 34 in the Z direction. The second mount parts 51 to 54 are mount faces formed
by notching the supporting members 21 to 24, and support the outer edge of the
substrate W from below. The second mount parts 51 to 54 incline at a predetermined
angle toward the center of the imaginary circle CL in the same manner as the first

mount parts 31 to 34.
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15 inclined with respect to the Z axis, mnimzing the
contact area with the outer peripheral face of a
substrate Win the lifting direction. The incline
direction of the <centering references 41 and 42 is
such as to separate fromthe ogiter peripheral face of
the substrate as the substrate rises when it is lifted
f r om t hés shovay indilGink, asemtering3ppamtis 80 is Bevidetlasmiilipner
parts 51, 52, 53, and 54 (second holding parts) are
atPReRR the suppopitng thembarpbad g Meerbentaringlapp@aid 60 & held at
predeterm ned | ength below the first nount parts 31
t 8PEEgximatelshibe Fard¢ heiglitiasthe fiftencmecpditd 33048 B4 RadtisclRibs hO
54 are nmount faces formed by notching the supporting
neviier &l which mo2ds therwi toapdfroin thd\@n@iting refBdaes Al b€ as
substrate Wfrom bel ow. The second mount parts 51 to
58bqWadtyi andmaginaryine e eud presiinganghier 60Wich it BRVERALERe tip
of the imaginary circle CL in the sane manner as the
f ¢l the p@BemuntThe ardssingtetnber3 is BranABcERAWLD B séiter haterial
a centering apparatus 60 is provided as an aligner
bidamthe Isubstretesp pDlid proginEEoiee b5thd PusHsl6 2 setlfh that it does not
centering apparatus 60 is held at approximately the
séammgh tieghbstas: Whe first nount parts 33 and 34, and
i ncludes a. pusher 61 which noves the rod to and from
t he cefMhebthrgeddSEsieneiSe thb :
imaginary line PL, and a prgggﬂﬁggﬂgﬁggﬁﬁggwﬁﬂg%wﬁﬁgpmanw
P00V Te B Yadirechien fsithe difktibgarflles Bithe ?ﬂovcrIQrﬁ BRI

t feal

menber 62 is manufactured froma softer nateri a

(e 19udadinBiibecin Hise AEE&HREn bOE Sullrak W9 USRS 8Ly when

is set such that it does not amage e subs

Thesubbthed Weild thntiBatsg de of the nmount 2 forms one part of
a processing apparatus 10 70. The XY direction is the

di r ect Sgiteabay, lefbctl &Mgmﬁﬁgﬁp&dméﬂ é)@gﬁe gs ate W

The up-dovandirectlonlst e face air t he

SiahlGiatioh Ses%bés-aﬁ-exwﬁlgﬁﬁeﬁeﬁwgg %s\grt,% c@gy%,!%%@p o3t g@ﬁeﬁga}\i\}fy to

is lam nated. Subsequ
Wel ﬂro&%i@‘dﬂpﬁfaﬂﬁdlo. Thy distinguish the two substrates W, the first is termed

substrate W1, and the second, substrate W2.

As shown in FIG 3, in an initial state, the moving stage 4 is Waiting at the end
2Aside. The pole 6 of the moving stage 4 is inside the notch 15 of the lifting stage
14.  The lifting mechanism 12 makes ;he lifting stage 14 wait such that the mounting
stage 7 is below the first mount parts 31 to 34, and above the second mount parts 51 to
54.  Since the supporting members 21 to 24 are arranged further to ﬂue outside than
the outer periphery of the mounting stage 7, irrespective of their positions in the Z
direction, there is no interference between the supporting members 21 to 24 (mount

parts 31 to 34, and 51 to 54) and the mounting stage 7.

The substrates W1 and W2 are carried from another step in a state of being
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expl anation descri bes an exanple where two substrates
Ware supplied sequentially to 15 the processing
apparatus 70. To distinguish the two substrates W the
first is terned substrate W1, and the second,
substrate W. As shown in FIClg 3, in an initia
state,.the_noving stage 4 is waiting at the end 2A
s P B LSUbsirate gasssticr (et shpvin g Asohofeunm 80(sécosd eicfirstharrying
no%ﬁh 15 of the lifting stage 14. The lifting
BT RN S geAms L g4 s Fip fq ¢xtgcrshafest dbsuate W SH6R thdbstrate
the nounting 20 stage 7 is below the first nount parts
35S§desund caffyl itipiowthe substrate-caplatingmpparapant thonbdnd edd 284 f the
Since the supporting nenbers 21 to 24 are arranged
fRPEFEr A ik Emsuths Preeligrtveant mieblmninnt Larrpeed ph &l Yn it 2
the nmounting stage 7, irrespective of their positions
i fPtectethy edagi of s substrate Welr e Al detaotion RbEE fsaR RN R RBIVREDF the
t he supporting nmenbers 21 to 24 (nount parts 31 to
39P0t6@ﬁ§ 8921 Sn9sittoncbfithecanyingtarf @ 19§ @fected sdéh (hitGhe center
supstrates W1 and W2 are carried fromanother step in
i Shesubsteste BHi inghedY disewvionchaitdhedths Wbty Hife £BSRRL Bige 7.
not shown). A robot arm 80 (second or first carryrng
tPrealigayent nohanism § inulude Serdbrsithas dbledt rbBecB¥L-LAEH, t NE
first substrate WL fromthe substrate cassetté, and

drpspission-type chadpes sithe tiatier ¢ fcived
one end 2A of the nount 2. /i?i%?hi S tfﬁgftﬁé&@&oﬁ%ﬂn

ekt pgraemt8 Irie soaed & conddt SH3a G 8 3t ‘ ;
detects the edge of the substggfge W .Hiecglgit{’gggf%oo%theme

ral there issa ¢hapgé intthe @la@ﬁﬁtdf(?i'gh@‘{t +9b ?érﬁggrf ogl%)eolteﬁ ahd) {légﬁ and

and the position of the carrying a I's correc

thedimd differehbeebet@ednhem Ghe %@%%ﬁ%ﬁé@&ﬁn}é@h § Qetet:%qts:t&g amiount

direction nmatches the cente nmounting s

dihdzviztien id (e REmtal PEGHGHGITH KibkiRGL Wﬁémst_ﬁ{]t;éggrgn&'fﬁ gﬁ%}ggn of the

detect reflection-type or transm ssion e
canryidpearth BN Td this ddbodinkH ;‘hé”ﬂ%”ém trat e W nount.ed
2 ST veaﬁg1 PR Vided 10 the

on 10 the carrying arm8l a ;
e A At AT
e sta08-Lin S Ak By g iR
felsth @l refetdhge ﬁgs%'cﬂ:t when the substrate W is carried from the substrate cassette,
The robot arm 80 inserts the substrate W1 above the first mount parts 31 to 34
while correcting the position of the substrate W1 , and then cancels the suction of the
éarrying arm 81. If the substrate W1 rises onto the first mount parts 31 and 32 due to
problems of prealignment precision, and if problems are caused by interference and the
like, the robot arm 80 corrects the position of the substrate W1 to the plus side of the Y
direction (the centering apparatus 60 side of the reference position). The

substrate-replacing apparatus 1 makes a controller apparatus (not shown) lift the lifting

stage 14, When the positions of the first mount parts 31 to 34 become higher than the
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of deviation in the central position of the substrate
Wfromthe reference position of the carrying arm 81.
In this enbodi ment, the prealignnment nechanismb5 is
provided to the 15 substrate-replacing apparatus 1,
however it can be provided onjphe nounting stage side

of the substrate cassette, where it can detect the
afttietof 81 st aubstasnWaf the fiest suonst pagts 81 W 34 1R thetduer edge of the
reference ﬁgsition when-the substrate Wis carried

f PSR & skbgppertiog tdmsebdley. Tﬁﬁwmbﬁéigﬁcrdﬂm&?ﬁ@fahﬁ 81
the substrate WI above the first nount parts 3 o 34
wiies eotehrngs thersgbstiate Wo shat vensupboitétbbystb ik Sails1 @Nd

t hen cancels the suction of the 20 carrying arm 81.

| howtied enib Greeaivest by therfbuwrelrstandudt pires F1ith Sk (FRYRG z?_aféiﬁce
31 and 32 due to problens of prealignnent preclsion,

afach pf thp fiodt enimt parte 3¢ 2013eR iRYinkd ey & BLERCH13D g%ptpg i
i ke, the robot arm 80 corrects the position o tﬁ%dnea“ts

satst. dthe rifot tom BOGviItHIGelVEE ol subbifatd w1 dinfl 81k Al
ce

centering apparatus 60 side of the referen
obseiann subsitite, is setasted aind =k eddl Rsth A% ARAIALU . Qﬁﬁ%gs
a controller apparatus (not shown) lift teﬁltgyﬁf%?l g 1.

Shagentring Appennisite ipGsh bpeeaisd Afchtoh® i bless r
31 to 34 become higher than the 10 ltﬁgfegﬁttlé.%?&%r@prgsseg

fther atterpuHphicrat ' o
i GRS o AR A ey
loppdstte idb ebanet thel deerid MR & ghk \/\%Idt ‘fwzgte T\?\lgi){)éﬁfg:g%ﬁ@%nﬂl%%trate

does not change, the substrate

M1 ishieusGadchidibalylibhedl 1S n nt received b

the four first gou% partérgﬁﬁ&t%}%gﬁﬁf@e@ﬁ%%@#gh
the@asbr Xfthd Qi sfdel B t 1 to 34 is Lnclined,
the substrate W isl’gg&]p%%r e oﬁet%ermﬂnémgéfé’ﬁ?ga{”?ﬁwly
skldedar m 80, which delivered the substrate WL and is
not holding a subsequent substrate, is retracted, and

cont o eFmidh 67 S 0akE Bl B A b BN B Fam sidine
s U BEOREE 1V V' ER8ERn, WheR B s Rpters phamed, tamsding
BbdiEer e RPBERE rS 00 e S ntiaa i cuter £e milbyepretto tie
e o T Y e e o g LS e, the

sliding members at the reference position can move to the reference position in

conjunction with the movement of the centering apparatus 60, centering it by clasping
it from both sides. This makes it possible to prevent problems such as the substrate
rising onto the first mouat parts 32 and 32 due to insufficient prealignment precision,
even if the position of the robot arm is not corrected to the plus sides of the Y
direction.

When the substrate W1 is mounted on the first mount parts 31 to 34, the

lifting mechanism 12 is lowered. Since the first mount parts 31 to 34 only support the
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the center of the substrate W, and the center of.the
mounti ng stage 7 are accurately coincided. The

portions of the centering references 41 and 42 are
formed fromsliding 15 nenbers that can slide in the Y
directions. Wien no substrate;js mounted, the sliding
menbers at the reference position are arranged at the
otwbetrate Wlefram belowew hactheit heiphtainks ¢ivie? thap@kd tab@itingfstabbe, as
substrate, and, when the first nount part-receives a
sthownrimfHG. 41 the inmst petiphgranpurbsithe aibstrdie Wiek hBREd by the
position can nove to the reference position in

coensing tsfage 7 wivhite théieutempeeipbsthl paft JfitR BQF0S W Gnstead separates
apparatus 60, centering it by clasping 20 it from both
dfrale the ikt mount s@% Jittopassi bl e to prevent probl ems such
as the substrate rising onto the first nount parts 32

and 32 Tdesulistrate Ve Lfspréul ighdd H318@ K9 BIORRLpaRt 8E 45340 N Therefore,
even if the position of the robot armis not corrected

ttibe nbentidiglstags 7dREs @He subQrate WdityRREARN- ra/‘&m;;t%ge%tfe o

substrate W is nounted on the first nount p

3dbstiaReW 2 tndvied FbRAGHIBEHABI ' -
first mount parts 31 tg 3?%32%3;3}9@?%%“%@?&6;?&hcn

SIS lALG sﬁ%cﬁ&&@lv*é?{h@%bs‘ﬁ‘&t%s'wigﬁ%mgﬁ%ﬁ @@gphfnﬁgé’e%sm

than the nounting stage 7, a

108ekofRAT PIRS AbviRRLhaOS isihS rﬁbee%t%B et Lod b side of the

supported by the unting stage \

Rk Ph halschadlehle bR D0 00 005 10 R oL 55
B O LR b8 SR BB e e
e e O RIENEN, EERE
FRARERRLRaE ) "The operation of the Tifting o
moved LA AR P B Sl PR o L e b s
B35 B8 B N ARRRLA S0 80 P TR ) ST T
processing apparatus 70 is performing the processes, the robot arm 80 extracts the
second substrate W2 from the substrate cassette and carries it into the
substrate-replacing apparatus 1. The substrate W2 is positioned and mounted by the
first mount parts 31 to 34 in the same manner as the substrate W1 described above.

After processing at the processing apparatus 70 ends, the first substrate W1 is

returned onto the mounting stage 7. The moving stage 4 carries the substrate W1 to a
position on the end 2A side of the mount 2 where the center of the substrate W1
matches the center of the imaginary circle CL. As shown in FIG S, the
substrate-replacing unit 10 waits such that the first substrate W1 is carried in slightly

above the second mount parts 51 to 54, and below the first mount parts 31 to 34, i.e.
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substrate WL. Exanpl es of these processes are
receiving the substrate W fromthe nounting stage 7,
using a spin conmer to coat it with a resist, and using
an exposure device for patterning it. Since the
substrate-replacing unit 10 bggones enpty after the
substrate WL is 15 passed fromthe first nount parts
3helow tigvsecandisubstrata WRi ng fist thgsuctionwhitHeendud€ing stage 7 is
processing apparatus 70 is perform ng the processes,

t ¢racelsdothe Hftmg8heobuiismd p difts e lifdag angt BUDSWEG(tBe Mght of the
fromthe substrate cassette and carries it into the

swgbetd mowt peqd Sictorsd capyeds tiatif the mbhetiriUase 7aihe oWr bdue of the
positioned and nounted by the first nount parts 3110

st protdsmedsaberareW 65 supportdiefcil Belotalyah W ecHREGbLAG s 51 to
above. 20 After processing at the processing apparatus

8. erds retuiicad ihosin i6 BIG 6! @k Qubdlhtel W1 isrzﬁé%r{ﬁ&se%ﬁ%nl 8 top

nmounting stage 7. The noving stage 4 carries thé

Sadesafithd goltingGtage 700 BelsbRd MbuhPgar@d 944 i de of the
mount 2 where the center of the substrate W natches

t he ceste aghp Hhe groRGINBHdYr Bk pFdcEssEd subffars %%%%P@a%j 80

5, the substrate-replacing unit 10 walts su

tili@rt tHeSarr§iBSih 81 EseVEI6S) G &hﬁgagné(} El’ri[hg P&do%aes%flsﬁs‘s Qe

the second nount parts 51°to 54, el ow t

elcs BRI siloro W by ekt uP LA AE B rving aom 81,

substrate W. After the suction o e nounti

bst rer the ! (e "mBUiAtT g e
B e ey S, TORaiebeut 3L SRR s b Sronpe

PRanoree G o PRCRREPapl R, A ATl P S e 50
OB R el B Sl W o TP gl e b e w2
e O M e AORT s Lk Rt g e deowbrptes . e
SRR BR0 banl L BT o Soeh L BiRR St orgoring

FIG3) into this gap 91. The robot arm 80
%g%éédrsé%gfa\gcess the first substrate W1 by scooping it

up fr %gnetlhg\ﬁrgtm sﬁbhm%tg%f ?tg-a[ siﬁ-rc])%]n t%t: rgpgr%ﬁng range of the
substrate-replacing apparatus 1, the lifting mechanism 12 lowers the lifting stage 14.
The second substrate W2 mounted on the first mount parts 31 to 34 is moved (passed)
to the mounting stage 7 in the same manner as described above. Thereafter, while the
substrate W2 is being processed in the processing apparatus, an unprocessed substrate
is mounted on the first mount parts 31 to 34; when a processed substrate retumns, it is
carried out after processing by the second mount parts 51 to 54, and the unprocessed
substrate that was waiting on the first mount parts 31 to 34 is passed to the mounting
stage 7.

In this embodiment, in carrying substrates W on the moving stage 4 that
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10 and holds it by suction. The substrate W is thus

nmoved (passed) fromthe second nount parts 51 to 54

to the robot arm80. At this tine, the novenent of

robot arm80 is controlled such that the first

substrate W does not contact jghe second substrate W2

mounted on the first nount parts 31 to 34. After

r SOXFY fonyard jad baoksiards sibes the Sebsitite-reflining urdbidk repladss 38k

noves back, and inserts the first substrate WI| into a

c REosessedsubsirate W witly the DEprorcsmismibsirasd W] & aibeGate Wi be

the first substrate W strays fromthe operating range

oPropersed eamimade 4o wait eptilacirogsad palbstatesetlms! ehdrbfobd, Bgreat

mechani sm 12 lowers the lifting stage 14. The second

sEBaY FubsteatePWmanbe passahtottheprbidssihg BEpaRituTAY hS sBdrt tigie34

is noved (passed) to the nounting stage 7 in the sane

mhiie is ngsdlesse piovild agihorality of hew gfstages 4, Whil tHerd i fustlhne

substrate W2 is being processed in the processing

afspangmeehanism wiriph deduselt @uljséx alhereby heMBRIhE %i-0Br thhe

first rmunltp r;grts 3%40;1 34, gf!hen a processed substrate

rappetatys cai be fegucedar verkined the EutiRirae &% sid 1k ile iti

second nount parts 51 to 54, and the uﬁ%rocesﬁ%ﬁécpmcms

switing et the tiinatnonBSPAMRI3L it 94, O tahiQinkd dathe FRHRL RAHehS 3Kince

to 34 is passed to the nounting stage 7. 25 Fn this

ehbpwtalignnient inactRATsiyS Mokes WRSIgha \ ‘
éhaa!h%ﬁm}!}(t,o%la %U%@W G, P%Eéasdy

stage 4 that 13 noves forward and bac , since

bisbnat e th j .
TUbstrate W w U hakls BPalOh, SRR Il BE %
ks i the i n i pabis 0985 38 dub oYL LR f@%rs‘et%# Helie Pward

processed substrate returns. Therefore, a

semhebese Wisane e %nto?tﬁet}ﬁbsg{apcc\%si?{éﬂgﬁ;g&gg{g%%s

70 in a short tine.” 5 There i s needl ess

Bt odht bip oS pRONAG Y akd RBETInG it and there is just one

drivi ng mechani sm whi ch need not be conpl ex, whereby

the costhed nSd iy Pfoel rarus can be reduced.

Mbr eover, since t:%e ggdggtusreg%g%\ﬁ%gmg Bﬁ@fg@eﬁ\;ﬂ"%@so
{stuséPas \Rkddd g‘ﬁ’h st unt parts 31 to 34, the
tact tine can Egﬂlg%r Sfelzlr!nﬁ%rhe ftéﬁ%%l.ge @?tﬂv&%dl‘“ﬂ‘ respect to the
robot arm 80. The first mount parts 31 to 34 are used receiving the substrate W from
the robot arm 80, and another substrate W is passed from the second mount parts 51 to
54 to the robot arm 80, enabling a great many substrates W to be passed to the robot
arm 80 in a short period of time. Since there is needless to provide a plurality of robot

arms 80 and no need for a complex mechanism, the cost and size of the apparatus can

be reduced.
(Second Embodiment)

A second embodiment of the invention will be explained with reference to the
drawings. In this embodiment, the configuration of a substrate-replacing unit differs

from that of the first embodiment. Therefore, the same reference numerals are
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t he prealignnment nechanism5 makes a rough alignnent,
the substrate Wcan be easily 10 positioned by the
centering apparatus 61 and the centering references 41
and 42. Also, since the first nmount parts 31 to 34 and
51 to 54 include faces that ingline toward the center
of the substrate W the position of the substrate Wis
uftfineled 1g the same gengtiwentplgoiants, mivkthere épso whetpians bxdariation,
and receiving it. Wen the noving stage 4 is used as a
first Hrshgvmip H&S: 7andi 81 hmbstodtotephicing@Ppardtas 1 ¢1 WekRdes a
as_a second carrying part, simlar effects can be
obbetratrrerlaring unis 4 b c t Thinsubkteate-rapheingainit 180 incklies § e hxis
nnunthfarts 31 to 34 are used receiving the substrate
\ifEE i (tedving mbdhvaniamiy v@ifich mipebvadedtab e kip SER ST BT AW rling
passed fromthe second nmount parts 51 to 54 to the
rBtsbenism A2.804d cemEbily nyves ignwaidireaivys, SR diediRn M e Pe
passed to the robot arm@80 in a short period of tine.
Sirgetiont hOnghe etherchadd,dsdoek ﬁoﬂﬁau&djﬁcﬁitdﬂnF laBhdritis &d centering
robot 20 arns 80 and no need for a conpleXx nechani sm
r¢fercoeest asam thedirstenib dinhwat. appar at us can  be reduced.
(Second Enbodi nent) A second enbodi nent of the

| nvent Edectywflthe Substeatpraplarasy apbhbint 80 LLANEELRiddd® When a
drawi ngs. In this enbodinent, the configuration of a

Sy subrsaste W Bfslrecziveq fiod 4 robbof 481 80, a preali ot BbnRlsot §€

first enmbodi nent. Therefore, the sane Feference

duansﬂk@oﬁﬁendﬂmcaﬂﬁeasdvh@n&ﬁﬁ&@?ﬂﬁﬁ&ﬂ@%&é&% rate W

el ements, and there is no repetitious e ana . lAs

Sdvutes froin HeConter oARS mBunth SRS 17 2L&iHE 9%;@&4 @gt sgﬁm'x)

apparatus 101 includes a substrate-replaci

cipu I RIDS AR | WA Ul WO OSLIGSS o2 i

two-axis stage 111 (noving nmechani s

poaxipsect Plo 3, b P8 o961 135 Bloya Wchlol LR IEghan A,

12, and can freely noves In two diréec

st merdod 418 ST 81 SR
deflePMBRAGShe Bhtdr'bf Eﬂ%@nédn‘&ﬁé stggeb ’P,qzll %P%)ésition, the lifting stage 14
is loWered and the substrate W1 is passed from the first mount parts 31 to 34 to the
mounting stage 7. Processing thereafter is similar to that of the first embodiment.

| According to this embodiment, since the two-axis stage 111 can moved the
substrate W parallel to the X and Y directions, the substrate W can be aligned by a
noncontact procedure.  Other effects are similar to those of the first embodiment.
Means for detecting the deviation amount of the substrate W is not limited to a
prealignment mechanism, it being possible to use a conventional position-detecting
means.

The invention is not limited to the embodiments described above, and can be

widely applied.
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Ef fects of the substrate-replacing apparatus 101

w || be explained. When a first substrate W is
received froma robot arm 80, a prealignnent nmechani sm
5 10 detects the position of the substrate W, and, if
the position of the substrate;y¥ deviates fromthe
center of the nounting stage &, a control device (not
shown) Fotexample svhile deevsubstiaterrephioingtappatirasesti@nd 110 of this
substrate W1 is nmounted onto the first nount parts
Fmbagligent ntolve freely inthie 2. ditqegen, Hel das in¥RAEHe S446RIES He
correct EHLs(gg;iation anoirt. Thfrefore, since the
plisictionywhilé alidveing theshoia@stidd 4 whichhd B0 BnIE |

15 center matches the cé§s§¥ of the nnuntingggﬁggidgthm

i amat8ato moeiih Her¥, dikdttioh.i THel BAESIAUR b alsh Be bRVERED ing
the substrate W is passed fromthe first nount parts

3tagb 44 34n hovd iehe HRWRLGRY U8 the mbYi | |
thereafter is simlar to that of et'ﬁe %%@éggbﬁggfi’n%ﬁt.
Aclostrath Wgat Be feiaSed Bl mEHocts ShAE ! LS enili39 6y
111 can rmvedfotbhe substr at ﬁv%%argaflggest%gtbﬁ)&%‘égdg&s
@dhgeecti ons, the substrate Wcan be aligned by a 20
noncont act procedure. Other effects are simlar to
those afso}the mohinglsta28RQdH tect t he.
devi ati on armlj)z{n%os%a%t he sgqg@%?tat Ié?g&%o %I]ﬁcr%ntrg’e}gtctgﬁlle
asinf b GdtdrJAGTRAG 6 PRt | ' 4Pl &;to se a .
convent | ogal po‘g{ﬁ?i on-dgltﬁge%dtl%ggl%hﬁggaﬂr%?%%ee%%?féﬁ?w}fmmg
k8gdPbedohids b &5 ' descri bed above, ,and
Can be 25 wi c%etlmyé %%31 ‘fﬂ%g%gwf%trlsg O thGRreESiipg

5 i Ng: S and 110 of this .
Rt BB LA HRR PRI U3 e BT b o etecting

enbodi nent nove freely

R e TP ST RN 14, TR PP g ping snims pred
TR e Eonds  BREE ok ot Bl SBiaty W nftocs ohange
Ry SPe G bffingisot et o Toy sancwe W cen e

o Signilar effects and advant ages can be
(geg Iee\c}nggﬁdi on %Fgc c%ange 1 the quantity of hghtgm its notched part. As the

notch-detecting sensor can be used a transmission type or areflection type. A line
sensor, and a two-dimensional image-pickup device also be used. This
notch-detecting sensor can also be used as a sensor for alighment. Furthermore, by
adding a mechanism that enables the substrate W to be held at an inclination is added,
it can be used in'a visual appearance inspection apparatus.

Moreover, as shown in FIG 9, the substrate-replacing apparatuses 1 and 101
can be provided with an image pickup apparatus 121 and an illuminating apparatus 125.
as an inspcctiop unit 120, thereby structuring a substrate-inspecting apparatus. The
image pickup apparatus 121 can be comprised of a two-dimensional image pickup

device (a CCD etc.), or a line sensor. When using a line sensor, if line illumination is
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- as a sensor for alignnent. Furthernore, by

case. Also, the noving stage 4 can support the pole 6
such that it can rotate, while wusing a notor (no

shown) to rotate the pole 6 around the Z-axis. Since

the nounting 10 stage 7 becones a rotating stage, a
substrate Wthat is carried ipggo the processing

apparatus 70 can be coated with a resist and such |ike

i pset Hertthe fllatrénatiAg apparitus 8% tithetignesposE toc@PtBEan image of the
provided on the lifting stage 14. The notch-detecting
semoface of the entisttetd W athila npesigithomoting 6@5PIRIMBY diRc@on. A
peri pheral part of the substrate W and detects change

i sigrtelh &oopthairhdgy pikup bpjftratudie Berdt hart iaak bRGeRinBEBprstus 123,
rotated. The substrate Wcan be 15 detected based on
twikich detges fhngsng Cortvbstichdpitiaigé Yrodéssing INA nhdhitof $24 displays a
notched part. As the notch-detecting sensor can be
Udsedtion tesalns Bt @forb MPE irfildiafiof 8d1€6lh@ theli¥RSing Andik BEOf the
sensor, and a two-di nensi onal i mage-pi ckup device al so

timage pidkupldppsratu3aRe AndleHe Qi MG SLRD AhtS q%z ééns%ddi@%cuzggg a

a
retatiag ireehahlial (nSﬂébe@?. t ﬂ?ﬁhﬁllﬂ?ﬂkﬁi ;%sf‘%l’:ﬁé k?ﬁ{ﬂﬁlb féz Wi 20

an inclination is added, 20°it can be use a visu

AIPLAERNERLANSHE CIF Y mARRRAL ALES 7 d\&ﬁﬁ%gcg as @%@2%§L,%d

FIG 9, the substrate-replacCi ng appara

GEdlcdMEi ghfaAdn BRde Mat RIAR d%t&’u&?ﬁ‘ %&R%ﬁ&?%l%@ﬁ]tﬁ%m%%n

an illum nating apparatus as an 1 nspec

b2Ble of BRIGhYraRi WUGH Yish BY gﬁs&%&%ﬁ Fe%}sglél'ls n%g%%%iiggﬁ%btge

appar atus. The inmage pi ara

. RgS pr Ekup’ appar at s 121"CaRTHE"
PR acle gy TROT 1O b RaRelieb R °°

SaRENeindpkedd | mnation is 16 wused for the
il S‘?n{enlg i%g g%gsara us 122, it becones possible to

: i . [ f f th
a0t U R AR O M L B 5 SUDELSBSaty
Be SHARELLAOR LI, [FBOR 0 LR, QBRRIALAE o S D0 o
(a9, GRMERLLCNL | roge rCes 0 O TR

Lrradiatigon angle O a the.imagi ng angle Qo of the
LSS Ll%e robot a.m% can ge usc%dfor storing sugs*tra es sec?uentially, or for carrying

substrates to and from another processing apparatus.

Moreover, the substrate-replacing apparatuses 1 and 101 can include a second
carrying unit, such as the robot arm 80. They can also be configured as part of the
processing apparatus 70.

The substrate W can be one of various types, such as a semiconductor wafer, a
glass wafer, and a large substrate for liquid crystal. A target other than the substrate W
is also acceptable.

The first and second mount parts, 31 to 34, 51 to 54 can hold the inner

peripheral side of the substrate W, whereas the mounting stage 7 and the robot arm 80



i mage pi ckup apparatus 121 and the illum nating
apparatus 122 can be altered using a rotating
mechani sm (not shown). Highly precisely positioning is
possi bl e using an alignnment nechanism If the
mounting stage 7 is configureg,as a rotating stage,

and the configuration is one that allows notch

dwidthe jouter peripheral sideefithalbabsaatetle rotation 10 angle
of the substrate Wcan al so be positioned precisely.
Accor diThglaminitiva direbidn @flte SUBRFAE WG naPIRAREL 14SQ%nH dBRE.
101 can be used as appropriately a

ob stanatle Wi patying thedB& 0 Wsn ahhp;sr&dﬁpa&qap%ﬁ#gh@ stafe, the first
the substrate-replacing apparatuses 1 and 101 1 ncl ude

dwlding et aBdiRRbARBEIIMGDRAS AR Arrbfteti$n 4 30R }ulgﬁcéioﬁ ata
t he

this case, if a robot armis used instead o
efold arts to

peade gt @ @itadee. t T8 1EYBREI B Sor®BlraREn LERY

interacti on between two robot arns. The r%%ot ar can
lrectioa@dld e oSlePEdR B BlENShIALLS sequentially, or for
carrying substrates to and from another processing
apparatus. Moreover, the substrate-repl acing
apparatuses 1 and 101 can include a second carrying
unit, such as the robot arm 80. They can al so be
configured as part of the 20 processing apparatus 70.
The substrate Wcan be one of various types, such as a
sem conductor wafer, a glass wafer, and a | arge
substrate for liquid crystal. A target other than the
substrate W is al so acceptable. The first and second
nmount parts, 31 to 34, 51 to 54 can hold the inner 25
peri pheral side of the substrate W whereas the
nmounting stage 7 and the robot arm80 17 hold the
outer peripheral side of the substrate W The

| am nation direction of the substrate Wis not linmted
to up and down. For exanple, when carrying the
substrate Win an approxi mately upright state, the
first holding parts and second hol ding parts are
arranged in the X and Y direction at a
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‘respect to said second carrying part; a

5 predeterm ned distance. In this case, the
configuration allows the holding parts to

suction-hold the outer edge of the substrate. 18
CLAIMS 1. A substrate-replaci ng apparatus that passes
a first substrate received frg§1a first carrying part
to a second carrying part, and passes a second
substrate received from 5csaimMssecond carrying part
to said first carrying part, conprising: said second
carrying part that can nove forward and backward al ong
a direction orthogonal to a |lam nation direction of

shi da ﬁwﬁatewgaépﬁmaﬁﬂ t}ﬁb&s&%&@&ubﬁ%bék&é@ﬁﬁeém a first

supporting nenber that can nove relatively in

| @arfyin@tpafito &lkdcOsd tAR/iRY partl GnPRsss ALPBShA ?%&ﬁaf@i rﬁ%iiv&d rf]iéom

I rst

dtscédpatcairs Saiyeh ' mber, and
P et lcalr ing DA 8004l it Sy AP AI i "o DS 20

can hold one of said "sai d second

subst r 8di@ sec3fdl cr3RERRALRULH LY dtiﬁﬁtbaél&voa% tal%{qggge

to said supporting nenber at a epre etermned di's
fdireplichairthofddablo IMabhel-Ron HRIGRSE of D m.natien.
direct i onogf 15 sai d subst rg{lgg%&&aﬁ%t %:ug’ﬁ&%%f’%cp%?h%feﬁ%‘?d
Qstafe; said first substrate and said second

substrate; wherein said supporting nmember and said
Chat, appoNel i oaCkat Rl Ty By Bt digesion of
S8 QMo SRty g S Ly el Vi N0 oard 11 1ot
s uact rhi s R el B N S R e 104 aphold
S SRSl UL (TS,
TeCha) S PSS uS s SRR e et 12
predetermined distance from said first holding member in the lamination direction of
said substrates, and can hold another one of said first substrate and said second
substrate; wherein

said supporting member and said second carrying part being moved relatively
such that, when one of said first holding part and said second holding part is used in
receiving said first substrate from said first carrying part, another one of said first

substrate and said second substrate is used in receiving said second substrate from said

first carrying part.

2. The substrate-replacing apparatus according to claim 1, comprising a moving
mechanism that moves said supporting member in the lamination direction of said

substrate, wherein said first substrate and said second substrate being moved to said
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25 substrate, wherein said first substrate and said
second substrate being noved to said 19 two carrying
parts by noving said supporting nmenber in the

| am nation direction of said substrate. 3. The
substrat e-repl aci ng appar at uswglccor ding to claim 2,
wherein said supporting 5 nefber can nove such that,
awosairging parsd byo@bViMg Bald wg&)mgrﬁ?ensﬁer &Pth€l 1dnhihon direction of
substrate and said second substrate is received into
saiddubdtragd hol di ng part, and another of said first
substrate and said second substrate is passed from
said second holding part, and, at said second

carrying part, a substrate is received into said

Sec Thel siiRtrate REp 1AM ths% b S RassedqErom .
said first holébdi ngéaé’é’%f&. 18“3@%%85%5%1 ra?@?%%ﬁlg’aoﬁﬁlg
BRRVeALMHSACRERIHAY of Qi '59,7;,- | Saids second
carrying part conp?iases g@f ot ﬁ%ﬁé?%gc’efssﬁqg‘fmr%%g‘ﬁé%md
$24 Secbhd $ibsBMD N LAl AR S ngd . substrate (155
The substrate-repl aci ng%a%%afggttshg’g&agg%i&fliﬁnq erc?lfé"’f"iir%m
dubsie Bl DS dclnd | ' Lt conprises a rohot .
arm t hat carrice]%(i gélg)?%at? %é%geg%ggf %‘é‘i & Trﬁoﬁcfla’ﬂﬁpﬁman at said
g&§§@5&ﬂ?ﬁ lha.sai.d first substrate, nounts it
on said |g?%atn’atg]%d| nglggerc ,veda gosc%(fﬁ*ef%gﬁéoi‘ihagB@'&&Hﬂa

UL A ge@f}@m%}‘%gﬁpﬁ&?@tﬁ%@g ned process thereto

havi ng been conp id second hol ding part
into a cassette. 20 6. The substrate-repl aci ng
apparatus according to claim2, a nount face, which

ol jd first substrate apd said second substrate
gt E%i sg%%}a?es. {618 RRE Lt RoqTipEsR Chim e yihareimwidieaend
%ﬂ, tilts t.oward centers of said substrates. 25 7.

& TP IPESS PR S28gthatratates said dbstanbsiratennd|saidrsecond
s;hbsugagerrpri sing a noving 20

5. The substrate-replacing apparatus according to claim 1, wherein said first carrying
part comprises a robot arm that carries said first substrate out from a cassette for
storing said first substrate, mounts it on said first holding part, and carries .said second
substrate in which a predetermined process thereto having been completed, from said

second holding part into a cassette.

6. The substrate-replacing apparatus according to claim 2, a mount face, which holds
said first substrate and said second substrate at said first holding part and said second

holding part, tilts toward centers of said substrates.

7. The substrate-replacing apparatus according to ¢claim 1, comprising 2 moving
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mechani sm that noves said supporting nenber in the

| ami nation direction of said substrate, wherein said
novi ng nechani sm bei ng capabl e of noving in two axis
directions that are orthogonal to the up down
direction of said supporting ﬂgnber 5 8. The
substrat e-repl aci ng appar at us ccordlng to claim1l,

Coeqhanista Night i vas tagd Uppbhidl metdbedihShd ﬁ%}.xgé?t&?tg%rggﬁgfog s%xd

said first substrate and Sai d second subs

sabsratd, E\&Ereld'lﬁidjﬂnﬁﬂn ebhandm Be ?b%lvglggma? 29s

appar at us accordi ng o claiml1, rern sa

hiteckiotg that BreRMhbgadoSBb g%-ﬁﬁxgxtﬁ’ Hﬁlcéﬁghg&‘gﬁd ém%{gel%egéber

arranged such that they Interfere vv|
of said two carrying parts within their range of
relative novenent. 10. A substrate- pr ocessi ng

oL A AT TR 15 o
ARpRAItRd bb%ltﬁﬁ@%ﬁlﬂ'ﬂ?& shﬁ%at%%étsaxgtsgcog lbas%r!atg%el%% asraJ !

according to cl
bolding part.

9. The substrate-replacing apparatus according to claim 1, wherein said first holding
part and said second holding part are arranged such that they do not interfere with

those of said two carrying parts within their range of relative movement.

10. A substrate-processing apparatus comprising the substrate-replacing apparatus

according to claim 1.

11. A substrate-inspecting apparatus comprising the substrate-replacing apparatus

according to claim 1.



