TIF'TLE ©F THE | NVENTI ON CARRI ER APPARATUS W TH MORE THAN ONE CARRIER

BELTS AND PROCESSI NG APPARATUS THEREW TH.—~ /ﬂf' ?‘*'?? A~
BACkGRCUND OF THE I NVENTION 5 Thi s inv Htlﬁn #ﬁfﬁtes fo a carr|er
appar at us applied to a coating and devel 6pi ng apparatus, for
exanple, for coating a wafer with a resistjand developing it, and a
processi ng apparatus provided with the carrier apparatus. . 10

In a photo-resist process of a sem conduct or device fabrication, a
resist solution is coated on TITLEfb§“¥Héi vgwj% bstrate such as a
sem conduct or wafer (referred to as hereinafter) to form

resist film the strate Is coated

a resist film cﬂér@{) ER %ﬁﬁ@ﬁi@&ﬁﬂ?%@i’é tefAk ighE YARRIER HHISES A t he
PROCESSING APPARATUS THEREWITH

BACKGROUND OF THE INVENTION

5 This invention relates to a carrier apparatus
applied to a coating and developing apparatus, for
example, for coating a wafer with a resist and
developing it, and a processing apparatus provided with
the carrier apparatus.

10 In a photo-resist process of a semiconductor
device fabrication, a resist solution is coéted on.
a surface of a substrate such as a semiconductor
wafer (referred to as "a wafer" hereinafter) to form
a resist film. After the predetermined pattern is

15 exposed on the resist film, the substrate is coated
with a developing solution and developed. A coating
and developing apparatus is used so far in a series of
the processes.

The coating and developing apparatus is provided

20 with processing units which individually perform
a series of processes necessary for coating and
developing, that is, an adhesion unit, a coéting unit,
a thermal processing unit, a developing unit and the
like. An adhesion unit performs adhesion treatment

25 to improve resist fixing. A coating unit coats a
substrate with resist solution. A thermal processing

unit heats a substrate coated with resist solution to



with & devel opi ng sol ution and devel oped. A coati ng

and devel opi ng

apparatus is used so far in a series of t he processes.

The coating and devel opi ng apparatus is provided 20 Wi th processing
units which individually perform a series of processes necessary
for coating and devel oping, that is, an adhesion unit, a coating
unit, a thermal processing unit,-a developing unit .and the

| i ke. An adhesion unit perfornms adhesion treatnent 25 to i nprove

resi st fixing.

A coating unit coats a substrate with resist

sol ution. A themwae phecessiimg film. Anstherdthermadupaocass iouhtwl b

resi st sol ution

the resist fil mhe@tst lkeexpesadhisylrdors f (flia predetenidgied LengRstd

to -2-

substrate at the predeterm ned tenpera- |
ture. The developing unit develops a exposed substrate.

10

15

20

25

A carrier apparatus is used for carrying a wafer
between each processing unit or carrying a wafer in/out
from each processing unit, the carrier apparatus, for
example, being able to carry a wafer while holding it.

Recently, a coating and developing apparatus
provided with the processing units which are vertically
multi-tiered is proposed in order to save an installa-
tion space. A carrier apparatus used in this.type of
coating and developing apparatus needs rapid vertical
movement and eésy stop control. Needless to $ay, it is
required to minimize the occurrence of dust and take it
into consideration not to adhere occurring particles to
a wafer.

Thus, a conventional carrier apparatus has the
structure described hereinafter. That is, an idler
pulley and a driving pulley are disposed vertically.

A timing belt is provided between the idler pﬁlley and
the driving pulley. A holding portion for.holding a
wafer is attached to the timing belt through a propér
attaching member. A motor with a strong possibility of
occurrence of dust is disposed below. A speed reducing
belt is provided between an output shaft of‘the motor
and a speed reducing pulley with larger diameter which

is disposed on the same shaft as the driving pulley.

th
cure



ture. ‘The devel opi ng unit devel ops a exposed substrate. A

carrier apparatus is used for carrying a wafer 5 bet ween each
processing unit or carrying a wafer in/out from each processing
unit, the carrier apparatus, for exanpl e, being able to carry a
wafer while holding it. Recentiy,-a coating and devel opi ng
appar at us provided with the processing units which are vertically
10 multi-tiered is proposed in order to save an installa- " tion

space. A carriefrrapPahat Hpoveedtirickiire,t ¥he @fiming beltCawivie’y viieti-
devel opi ng apparatus needs rapid vertical novenent and easy stop

control. Needl egalllg ngnoirinaﬂ.Srotation aPdUireedrse Fotiaiios idfe tdrcurrence
1

of dust and take

it i nto consideration not to adhere occurring

particles to outputashafer of the motor, wheuebyathenhelidiomalpooerirdrer

apparatus has the

structure described hereinafter. That is, an

i dl er pmolveys aedtdcddilyi.ng pul l ey are disposed vertically. 20
timng belt is provided between the idler pulley and the driving

pul | ey. Ashol di ng

portion foBREBFISUYMARY OF THE INVENTION

A speed reducing belt is, however, faster in

moving speed than a timing belt because a speed

reducing pully is larger in size than other pulleys.

Therefore, the speed reducing belt deteriorates faster

10 than the timing belt, whereby the reducing belt is

easier to be cut.

A conventional carrier apparatus has one speed

reducing belt so that a holding portion may fall if the

speed reducing belt is cut. Moreover, it is difficult

15 that a thick and strong timing belt is hung on the

speed reducing pulley in a limited space within the

carrier apparatus.

The present invention is provided in view of the

aforethe disadvantages.

20

a

An object of the present invention is to provide

carrier apparatus which can prevent a holding portion

from falling even if the state of a carrier belt

deteriorates and a processing apparatus therewith.

Another object of the present invention is to

25 provide a carrier apparatus which can take swift

measures against a deteriorating belt even if the

state of a carrier belt deteriorates and a processing

A



wafer is attached to the timing belt through a proper attaching

menber. A rmtorTthhdsttHas%dfnmagach)ssi bility of occurrence of dust is
di sposed bel ow. ng 25 belt is provided between an output
shaft of the rmt aﬁ Mlm ﬂE’"’ a speed reducing pul |l L.th |arger dianeter
whi ch I SPO he sane shaf% as the (IrfHi$ SHEPTHASBEEN

- 3- Fron1the above structure, the timng belt nOVREPLWEEDI -
cally by nornal rotation and reverse rotation of the out put shaft of

t he notor, E§H¥¥E£$¥ixgéﬁ qﬂ{tlon noves vertically. 5
BRI EF SUNNARY 4%% A speed reducing belt is,
however, faster in g a¢ #ng é%éﬂéﬁh éé becgggglgrspeed
reducing pully is |arger |n S|ze t an ot her eys

apparatus in the present invention comprises a holding

portion for holding a substrate, a first carrier

5 mechanism having a driving pulley, an idler pulley, and
a first endless belt, the first endless belt being
provided between the driving pulley, the idler pulley
and the holding portion being attached to the first
endless belt, a second carrier mechanism haviné a

10 driving source with a rotation output shaff, a speed
reducing pulley fixed on the driving pulley and moré
than one second endless belts, the aforethe more tﬁan
one second endless belts being provided between the
rotation output shaft and the speed reduciné éulley,

15 and first detecting means for detecting the state of
the second endless belts.

A processing apparatus in the present invention
comprises a processing unit group provided with
multi-tiered processing units for performing the

20. predetermined treatments on a substfate, a holaing
portion for sending and receiving the substrate to/from
each of the processing units, a first carrier mechanism
having a driving pulley, an idler pulley, and a fifst
endless belt, the first endless belt being provided

25 between the driving pulley and the idler pulléy and the
holding portion being attached to the first endless

belt, a second carrier mechanism provided with a



Therefore, the speed feducing belt deteriorates faster 10  than the

timng belt, Wnereb gee{lgagggeln edt 1S easier to be cut.
A conventi onal carrle S one speed reduci ng belt so
that a holding portio lmqm n‘ t he speed reduci.ng belt is cut.
Moreover, it is diffi hat a thick and “?+ﬁﬁ S
hung on the speed reducing pulley i b a-limntled” @p e
carrier apparatus. The present inventi IS ﬁ j I ew
of the af oret he di sadvantages. 20 An object of the
present inventi cdriving syuxgelchaving a wotatioerowppat ashafbhi @hspaad
prevent a hol ding portion fromfalling even if the state of a
carrier belt reducieg qpubley efived toptheedsiningppalbeyis andraoiren.
Anot her object of the present inventionis to 25 provide-a carrier
appar at us whi ch thantehe sed¢dnd endlessnpatts esthgadprvre aneeeckhanati ng
belt even if the state of a carrier belt deteriorates and a
processi ng one second endless belts being provided between the
5 rotation output shaft and the speed reducing pulley,
and detecting means for detecting the state of the
second endless belts.
According to the present invention, even if the
state of one endless belt, for example, out of more
10 than one second endless belts deteriorates to result in

cutting, a stretch and the like, the existence of other
second endless belts prevents a holding portién from
falling. Moreover, owing to means for detecting the
deteriorating state of the second endless belt, it is

15 possible to take swift measures against the deteriorat-
ing second endless belt.

The above-described objects and still other
objects and advantages of the present invention will
become apparent upon reading the following specifica-

20 tion when taken in conjunction with the accompanying
drawings.

Additional objects and advantages of the invention
will be set forth in the description which foilows} and
in part will be obvious from the description, or may

25 be learned by practice of the invention. The objects
and advantages of the invention may be realized and

obtained by means of the instrumentalities and



4 ' apparatus therewth. To attain the above-descri bed
objects, a carrier apparatus in the present I nvention conprises a
hol di ng portion for holding a substrate, a first carrier 5 mnechanism
having a driving pulley, an idler pulley, and a first endless belt, the
first endl ess belt being provided between the driving pulley, the idler
pul l ey and the hol ding portion beinmg dttached to the first endl ess
belt, a second carrier mechani sm having a driving source with a
rotation output shaft, a speed reducing pulley fixed on-the driving
pul | ey and nor ecomdinatdosnscpadtindlesdy poinbett ontt herefiondtrent.i oned nore
t han one second endl ess belts being provided between the rotation
out put shaft and BRERRESCRERNEIMPHITHE\SEYERAL HEWE tQhTHE DRAWENRS f or
detecting the state of deterioration of the second endl ess belts and to
generate a signal i nfihGaBicgenprny imgy drawdndisti yiichndreednsa@aratade to

said signal for acting on said fault condition. 15, . A
processi ng appar® 689 FonsEiknEeent PaxteRti Shecsrerifdsakipnecdddinsd-
5 rate presently preferred embodiments of the invention,

and together with the general description given above
and the detailed description of the preferred embodi-
ments give below, serve to explain the principles of

the invention.

10 FIG. 1 is a plane view of a coating and developing
apparatus according to an embodiment of the'present-
invention;

FIG. 2 is a front view of the coating and
developing apparatus shown in FIG. 1;

15 FIG. 3 is a rear view of the coating and

developing apparatus shown in FIG. 1;

FIG. 4 is a schematic perspective view of
a carrier apparatus in the coating and developing
apparatus shown in FIG. 1;

20 FIG. 5 is an explanatory view of a carrier
apparatus according to an embodiment of the present
invention;

FiG. 6 is an explanatory view of a cutfihg sensor
in the carrier apparatus shown in FIG. 5;

25 FIG. 7 is an explanatory view of a tensibn sensor

used for the carrier apparatus shown in FIG. 5;

FIG. 8 is an explanatory view of a contact sensor



unit ‘group provided with nmulti-tiered processing units for performing the
predeterm ned treatnents on a substrate, a holding portion for sendi ng and
receiving the substrate to/fromeach of the processing units, a first
carrier mechani sm having a driving pulley, an idler pulley, and a
first endless belt, the 20 first endless_belt being provided between the
driving pulley and the idler pulley = dnd-the hol di ng portion being

attached to the first endl ess belt, a second carrier ~ mechani sm
provided with a drj urce hﬁVIn a rotatlon out ut_shaft, a
speed reduci ng Fifi 4&4;9’? tjlﬁj GAFRIRE ARRATAC BRI FR]W Pfe E%han one second

Joy e t han one second end £ bel.t s bei ng provided

dl bel t th
gg Emee:n fhe rgtggﬁ%h outpuR™ ST a%$H°¥HéV§%%e% r%ﬂh%?ﬁgpﬁﬁlley, and

Sonne 107 det cRTGVENE %, GO L TR9SRY P m%e%e%%ﬁ\amew LI
t
oaconsi ve { o it if & AdiiAlod AR M e Sl Whd LORALE Oflop e JEANS

Accor di n% to t%&;ﬁ%ﬁpth%V@llon even if the state of one endl ess belt,
for exanple, out of nore than ‘one second endl ess belts deteriorates to

result in FIG. 10 is an explanatory view of the guide for
preventing contact shown in FIG. 9 disposed between the
speed reducing pulley and the rotation output shaft;
FIG. 11 is an explanatory view of the first
10 operation of a carrier apparatus according .to another
embodiment; and
FIG. 12 is an explanatory view of the éecond :
operation of the carrier apparatus shown in FIG. 11.
DETAILED DﬁSCRIPTION OF THE INVENTION
15 Certain terminology will be used in the following
description for convenience in reference only and will
not be limiting. The word "up", "down", "right" and
"left" will designate directions in the drawings to
which reference is made. The word "in" and "out" will
20 -refer to directions toward and away from, respectively,
the geometric center of the device and designated parts
thereof. Such terminology will include derivatives and
words of similar import.
As shown in FIG. 1 to FIG. 3, a coating and
25 . developing apparatus 1 is provided with a cassette
station 10, a process station 11 and an interface unit

12, all of which are integrally connected. In the



‘cutting, a stretch and the like, the existence of other second endl ess
belts prevents a holding portion fromfalling. Mreover, owng to
means for detecting the deteriorating state of the second endl ess
belt, it is possible to take swift 10 neasures against the deteriorating
second endl ess belt. The above-descri bed objects and stil

ot her objects and advant ages of t-he 8oresent invention will becone
apparent upon reading the foll ow ng speci fication when taken in
conjunction with the acconpanyi ng draw ngs. Addi tional objects
and advant agescagsetie ishahionnl(h | mopse thanfenehwafierhW, for gxamplgri on
which follows, and in part will be obvious fromthe description, or

may be | ear nedtugntiroftve svaferneperveas sehte Theatdj earsiadd iadehst ages of

t he i nvention may be realized and obtained by nmeans of the
i nst runment al | t5e&tig and developing apparatus 1 from the outsige and

conbi nations particularl oi nted out hereinafter. . BRI EF
DESCRI PTI ON_ Rt asath PR EherconEl pragPfisieveloping apparatus 1

5 to the outside. The wafer W is carried in /out from
the cassette C. In the process station 11, various
kinds of processing units are multi-tiered in the
predetermined position. Each processing unit gives the
predetermined treatment to wafers W one by one in the

10 process of coating and developing. 1In the intefface
unit 12, the wafer W is sent and received to/from
a exposing unit which is disposed adjacent to.the
interface unit 12,
In the cassette station 10, as shown ip EIG. 1,
15 more than one, for example, four cassettes C are
disposed respectively with a way in/out for each wafer
W opening to the side of the process station 11 in
" a line in a X-direction (vertical direction in FIG. 1)
in the position of each positioning projection 20a on
20 a cassette stand 20 where cassettes are placed.
A wafer carrier 21, which can move in the diréction
of disposition of cassettes C (x-directioni and in
a direction of disposition of wafers W (Z-direction;
vertical direction) contained in the cassette C, is
25 movable along a carrier path 2la to be selectively
accessible to each cassette C. -

The wafer carrier 21 is rotatable in a §-direction



The acconpanyi ng draw ngs, which are incorporated in and constitute
a part of the specification, illust- 5 rate presently preferred

enbodi ments of the invention, and together with the genera
description given above and the detail ed description-of the
preferred enbodi - ments give below, serve to explain the principles
of the invention. 10 FIGY9 1-is a plane view of a coating
and devel opi ng apparatus according to an enbodi nent of the present

i nventi on; FIG 2 is a front view of the coating and -

devel opi ng appaand lBcetrsible ¢ Gnlaligmuent unit @AIIMB asdaanear view of
the coating and devel opi ng apparatus shown in FIG 1; '

FIG 4 is a scextensigrerepitt (RETyieot belong tq aarelei-tppuedtus in
the coating and devel opi ng apparatus shown in FIG 1; 20

FIG 5 is an exprbha@oryicoh f i@ Bhisd rpepcessing unphgrews G3cbRdthg to

an enbodi nent of the present ) . .
side of the process station 11 as described hereinafter.

5 In the process station 11, as shown in FIG. 1,
a carrier apparatus 22 with a vertical carrier system
is placed in a center portion. Around the carrier
apparatus 22, one set or more than one set of various
kinds of processing units are multi-tiered so as to

10 compose processing unit groups. In the coatiﬁg and
developing apparatus 1, five processing unit groups Gl1,
G2, G3, G4 and G5 can be disposed. A first-apd a
second processing unit groups Gl and G2 can be diséosed
in the front side of a system, the third processing

15 unit group G3 can be disposed adjacent to the.cassette
station 10, a fourth processing unit group G4 can be
disposed adjacent to the interface unit 12, and a fifth
processing unit group G5 shown in a broken line can be
disposed in the back side. The carrier apparatus 22

20 which is rotatable in a 6-direction and movable in a
Z-direction can carry the wafer W in and out from each
processing unit.

In the first processing unit group Gl, as shown in

FIG. 2, two spinner-type processing units whiéh put

25 a wafer W on a spin chuck in a cup CP to perform the
predetermined processing, for example, a resist

solution coating unit (COT) and developing unit (DEV)



I nventi on; FIG 6 is an explanatory view of a cutting sensor
in the carrier apparatus shown in FIG 5; 25 FIG 7 is an

expl anatory view of a tension sensor used for the carrier apparatus
shown in FIG 5; FIG 8 is an explanatory view of a contact
sensor -7- used for the
carrier apparatus shown in FIG 5; - 10 - FIG 9 is an explanatory

vi ew of guides for preventing contact disposed on a speed reducing
pul | ey and on a rotation output shaft in the carrier apparatus 5
shown in FIG 5;are dual stackdd Gn Mider afircax plhanadodtenv.i ewrpftidie gui de

for preventing contact shown in FIG 9 disposed between the
speed reduci ng p3edend FPrbders iy alnin qudyptGshalst; 1ike the first
processing unit group Gl, two spinner-~type processing
units, for example, a resist solution coatihg.unit
5 (COT) and developing unit (DEV) are dual stacked in
order from the bottom.

As shown in FIG. 2, in the upper portion of the
coating and developing apparatus 1, a high efficiency
filter 23 such as a ULPA filter is disposed in each of

10 the above-described three zones, that is, the cassette
station 10, the process station 11, and the interface
unit 12. Particles and organic components of air
supplied from above the high efficiency filtef 23 are
collected and removed when passing through the high

15 efficiency filter 23. Therefore, through the high
efficiency filter 23, clean air flowing downward from
above is supplied to the cassette stand 20, the carrier
path 2la of the wafer carrier 21, the first and the
second processing unit groups Gl and G2, all of which

20 are described above, the third to the fifth processing
unit groups G3, G4 and G5 and the interface unit 12,
which are described below, in the direction of a solid
line arrow or a dotted line arrow.

In the third processing unit group G3, as shown in

25 FIG. 3, oven-type processing units which put the wafer
W on a stand (not shown) to perform the predetermined

processing, for example, a cooling unit (COL) for



FIG "11 is an explanatory view of the first 10 operation of a carrier
appar atus accordi ng to anot her enbodi nent; and FIG 12
is an explanatory view of the second operation of the carrier
apparatus shown in FIG 11. DETAI LED DESCRI PTI ON OF THE

I NVENTI ON 15 Certain termnology will be used in the follow ng
description for convenlence I n reference qRl y_and will not be
limting. The word "up", "down" rlght and "left" will designate
directions in the drawings to whi ch reference is nmade. The word

"in" and "out"g &bikngzgrocesgﬁh r b dohesibAngnt “QAﬁgaE@raW@hégﬁaﬁ

respectively, he geonetric center of the devi ce and desi gnat ed

parts gbe&seélnéueb Eﬂb%b@%'&&%i@h'El&&%bUd%nd%&hﬁﬁwéﬁﬁﬁ and
words of simlar inport shown in FIG 1 to FIG 3, a

coating and 2§nit (ﬂEYﬁ OEbﬂgféﬁﬁ%&@hu%gl la%1 @&Qéh@&@nWhhﬁtﬁ(@ﬂ&%@tt
station 10, a process station 11 and an interface unit all of
which are integrpkbpakofigeahed. (PREBAKE) for heat processing before
5 exposure, and a postbaking unit (POBAKE) are, for
instance, eight-tiered in order from the bottom.

Similarly, in the fourth processing unit group G4,
as shown in FIG. 3, oven-type processing units which
put the wafer W on a stand (not shown) to perform the

10 predetermined processing, for example, a cooling unit
(COL) for cooling processing, an extension & cooling
unit (EXTCOL) serving both as extension unit and
cooling unit, an extension unit (EXT), an adhesion-unit
(AD), a prebaking unit (PREBAKE), and a postbaking unit

15 (POBAKE) are, for instance, eight-tiered in-ofder from
the bottom.

As described above, the cooling unit (COL) and the
extension & cooling unit (EXCOL), both requiring low
processing temperature, are disposed below, and the

20 prebaking unit (PREBAKE), the postbaking unit (POBAKE)
and the adhesion unit (AD), all of three requiring high
processing temperature, are disposed above, thereby
reducing thermal mutual interference between units.

As shown in FIG. 1, the interface unit-12 has. the

25 same dimension in the direction of depth (X-direction)
as the process station 11, but the dimension in the

direction of width smaller than the process station 11.



-8- cassette station 10, nore than one wafer W for exanple,

twenty-five wafers per cassette C are carried in the coating and
devel opi ng apparatus 1 fromthe outside and carried out fromthe
coating and devel opi ng apparatus 1 5 to the outside. The wafer Wis
carried in /out from the cassette C. In the process station 11,

vari ous ki nds of processing units e multi-tiered in.the

predet ermi ned position. Each processing uni“t gives the pr edet er mi ned
treatnment to wafers Wone by one in the 10 process of.coating and

Gevel DL LByt SR SR’ B8R 1, 1, o DA, BT
interface unit lgsetre CR and a fixed buffer cassette BR are dual
tiered in the front side of the interface unit 12, and
a peripheral exposing unit 24 is disposed in the back
5 side thereof. 1In the transportable pickup cassette CR
and the fixed buffer cassette BR, at least one dummy
wafer DW which is described hereinafter stands by in
advance.
In the center portion of the interface unit 12,

10 a wafer carrier 25 is disposed. The wafer carrier 25
moves in a X-direction and in a Z-direction (vertical
direction) so as to be accessible to both éassettes CR
and BR, and the periphéral exposing unit 24. The wéfer
carrier 25 is also rotatable in a O-direction to be

15 accessible to the extension unit (EXT) which belongs-to
the fourth processing unit group G4 in the éi&e of the
process station 11, and moreover to a wafer delivery
stand (not shown) in the side of the adjacent exposing
unit.

20 The coating and developing apparatus 1 comprises
the above-described three zones, that is, the cassette
station 10, the process station 11, and the iﬁterface
unit 12. In the coating and developing apﬁaratus 1,
the carrier apparatué 22 is disposed nearly in the '

25 center portion of the process station 11 as described

above. -

As shown in FIG. 4, the carrier apparatus 22 has a



In the cassette station 10, as shown in FIG 1, 15 nore than one, for

exanpl e, four cassettes C are di sposed respectively with a way
i n/out for each wafer W opening to the side of the process station
11 in alineina X-direction (vertical direction in FIG 1)

. in the position of each positioning projection 20a on 20 a cassette
stand 20 where cassettes are placed. _ A wafer carrier-21, which can
nove in the direction of disposition of cassettes C (X-direction)
and in a direction of disposition of wafers W (Z-direction;

vertical direc a?:’l)iegro%ggr{ g??isi?'}lv;i% %és%e%fggdegglg{ gor%fion f'H?:V%QJledﬂ{gO”% a

carrier path 2la'to be e C I'e o each cassett®

_Tg_e waf er carrigfs 3hfet WPLHANL d A ihdikadl epho® ing body 33
composed of a pair of vertical wall portions 31 and 32
disposed opposite each other of which upper end

5 portions and lower end portions are connected each
other, respectively. The carrier arm 34 is free to
rise and fall vertically (in a Z-direction) as
described in detail hereinafter. The cylindrical
supporting body 33 is connected to a rotation shaft of

10 a rotary drive motor 35 and rotates on a rotation
center shaft 36 by rotary driving force of the rotary
drive motor 35. Therefore, since the carrier arm 34
rotates with the cylindrical supporting body 33, thé
carrier arm 34 is rotatable in a O-direction.

15 The carrief arm 34 is provided with more than one
holding members, for examéle, three holders.42, 43, and
44, which are movable on a carrier base 40 in the
direction of the front and the rear of the carrier
base 40. Each of the holders 42, 43, and 44 has shape

20 and size possible to pass through a side opening
portion 37 between both the vertical wall portions 31
and 32 of the cylindrical supporting body 33,.and
freely moves in the above-described front énd rear
directions shown in a reciprocating arrow in FIG. 4-by

25 a driving motor (not shown) built in a the carrier.base

40 and a belt (not shown). The wafer W can be held by

any one of the holders 42, 43, and 44. The.holders 42



and accessible to an alignnent unit (ALIM and an extension unit

(EXT) which belong to a multi-tiered unit portion of a third
processing unit group G3 in the side of the process station 11 as
descri bed hereinafter. 5 In the process station 11, as shown in
FIG 1, a carrier apparatus 22 with a vertical carrier system

is placed in a center portion. Around thejgarrier apparatus 22, one
set or nore than one set of vari ous ki nds of processing units are
multi-tiered so as to conpose proceSS|ng unit groups. In the

o 10 5 VSR SRR, 1y GO Bt o S

processi ng

uni t groups GL Q@eg% %?me@ogliﬂgf%g resist bBaEgﬁngQn e§§g§mgﬁ a system

the third procéssing uni t oup G3 can pose acent’ to the

cassette whilkath@NhdQdedsl Q4r Eh@cgﬁ%bﬁa Hﬂbk Q&O%BeGﬁo@@%r%e
di sposed adj acent to the interface unit 12, and a processi ng

unit group Gb ghowm 't'ﬁeal@w%'&%n polsie 16N iBe used whendltﬁaowiérnw he back
side. The carrier apparatus 2
5 carried with no p0551b111ty of being affected badly by
thermal interference.

As shown in FIG. 5, the carrier base 40 is
attached to an endless timing belt 50 (a first endless
belt) through an attaching member 41. The timing belt

10 50 is provided between an idler pulley 51 disposed in
the upper position and a driving pulley 52 disbosed in
the lower position within the cylindrical éupporting
body 33. The timing belt 50, the idler pulley 51, .
and the driving pulley 52 compose a first carrier |

15 mechanism 60.

A speed reducing pulley 53 with-larger-diameter
than the driving pulley 52 is disposed on the same
shaft as the driving pulley 52, Between the speed
reducing pulley 53 and a rotation output shaft 55 of

20 a motor 54, for example, two speed reducing belts 56
and 56 (a second endless belt) are provided. 'The speed
reducing pulley 53, the motor 54, and the speéd
reducing belt 56 compose a second carrier mechanism 61.

The speed reducing belt 56 is formed of a material

25 of almost the same quality as the timing belt'50.

‘In the carrier apparatus 22, a cutting sensor 57 is

disposed to detect cutting of the speed reducing



20 which is rotatable in a O-direction and novable in a

Z-direction can carry the wafer Win and out from each

processi ng

unit. In the first processing unit group Gl, as shown in

FIG 2, two spinner-type processing units which put 25 a wafer Won a
spin chuck in a cup CP to performthe predet ermi ned processing, for
exanpl e, a resist sol ution coaLinqsunLt (COT) and devel oping unit

( DEV) - 10 - are dual
stacked in order fromthe bottom In the second processing unit
group & just LEE@ ng first processing unit group GlL, two

Spi nner-type processi ng units, for exanple, a resist solution

coating unit

10

15

20

25
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cutting sensor is used for the cutting sensor-57.

One cutting sensor 57 is provided for one speed
reducing belt 56, respectively. The cutting sensor 57 .
is provided with a light emitting unit 63 for emitting
detecting light and a light réceiving unit 64 for
receiQing reflected light after the detecting light
reflects on the surface of the speed reducing belt 56.
The light emitting unit 63 and the light receiving unit
64 are disposed apart from each other at the predeter-
mined distance.

When the speed reducing belt 56 is cut, the
reflected light is not detected by the light feceiving
unit 64, whereby the cutting of the speed reducing belt
56 can be detected. When the cutting sensor 57 detects
the cutting of the speed reducing belt 56, a detection
signal is sent to a control unit 58 which is disposéd
outside the cylindrical supporting bodf 33. After the
detect signal is inputted to the control unit 58,
the control unit 58 outputs the attention signal to
a report unit 59 and at the same time outputs a stop
signal to the motor 54.

In the cutting sensor 57 used in the embodiment,
the distance between the light emitting unif 63 or the
light receiving unit 64 and the speed reducing belt 56

is set for the predetermined value to be detected.



‘order fromthe bottom As shown in FIG 2, in the upper
portion of the coating and devel opi ng apparatus 1, a high

ef ficiency filter 23 such as a ULPA filter is disposed in each of
10 t he above-described three zones, that is, the cassette

station 10, the process station 11, and the interface unit 12.
Particles and organi c conponents of air § - Supplied from above the
high efficiency filter 23 are coI}ected and renoved when passing

t hrough the high 15 efficiency filter 23. Therefore, through the high

efficiency filigro@Rer GhEAds 2l ihdhoWi agsdonEualid {585y or shodbaye is
supplied to the cassette stand 20, the carrier path 21la of the

wafer carrier glanttgefabsteandlt8f the li%hﬁeﬁéegiGiH egfkiBgeUNthngr oups
GlL and @&, all of which 20 are described above, the third to the fifth

processi ng not réféival eH@sSr&BleSledantight andrhbeetotelf aaenuihe 12,
whi ch are described below, in the direction of a solid i ne arrow

or a dotted |igpeddrp@ducing belt 56 s8rébehéki afddplocseasngouhhtgroup G3,
as shown in '

5 the distance changes, the light receiving unit 64 no
longer can receive the reflected light, whereby the
cutting sensor 57 is provided with a function for
detecfing looseness and flapping of the speed reducing
belt 56.

10 ' Next, the operation of the carrier apparatus 22
structured as above is described. As mentioned above,
the speed reducing belt 56 is faster in moving speed
than the timing belt 50. Thus, the speed reducing belt
56 deteriorates faster than the timing belt 50, thereby

15 increasing a possibility of cutting of the speed
reducing belt 56. -

When the speed reducing belt 56 is cut, the brakes
of the motor 54 is not applied to the speed reducing
belt 56. Therefore, if the speed reducing belt 56

20 is only one as before, the carrier arm 34 falls.

The carrier apparatus 22 according to the above
embodiment is, however, provided with two of the speed
reducing belts 56 so that the carrier arm 34 does not
fall even if one of two speed reducing belts 56 is cut.

25 When the speed reducing belt 56 is cut} bad -

influences may occur, for example, the speed reducing

belt 56 may twine around the other speed reduéing belt



25 FIG 3, oven-type processing units which put the wafer W on
a stand (not shown) to performthe predeterm ned processi ng, for
exanple, a cooling unit (COL) for _ cooling processing, an
adhesion unit (AD) for adhesion processing to inprove resist fixing,
an al i gnnent unit (ALIM for positioning, an extension unit (EXT),

a prebaking unit (PREBAKE) for heat procesgyng_before 5 exposure, and
a postbaking unit (POBAKE) are, for i nstance, eight-tiered in order
fromthe bottom Simlarly, in the fourth processing unit

group G4, 56, 86rSHEYE hAyFb&u3, fQMﬁnch¥p§u959€§§séH& HﬂétilEQICh
put the wafer Won a stand (not shown) to performthe pr edet er m ned

processing, foruewewpke, theCOakrN8rUapparatus 22(§HLihé0émssahmth is
processing, an extension & cooling
provided with the cutting sensor 57. Therefore, when
the speed reducing belt 56 is cut, cutting is detected
5 by the cutting sensor 57, which can be known -
immediately by the report unit 59. As a result, swift
measures can be taken against the cut speed reducing
belt 56.
The cutting sensor 57 used in this embodiment can

10 detect the looseness and flapping of the speed reducing
belt 56, whereby the deterioration of the speed
reducing belt 56 in a previous stage to cutting can be
also known.

The control unit 58 sends the motor 54.a'st0p.

15 signal to stop the motor 54. With the signal, the
motor 54 stops the operation and the rotation:output
shaft 55 rotated by driving force of the motor 54 also
stops. Thus, the driving pulley 52 stops the rotation,
thereby preventing the cut speed reducing belt 56 from

20 giving bad influence such as from twining around other
members in the carrier apparatus 22, which leads to the
improvement in yield rate.

As described above, in the above embodiment, the
cutting sensor 57 is used for detecting the cutting of

25 the speed reducing belt 56, but instead of the cutting

sensor 57, a tension sensor 70 can be used for

detecting the tension of the speed reducing_bélt 56 as



unit (EXTCOL) serving both as extension unit and cooling unit, an
extension unit (EXT), an adhesion unit (AD), a prebaking unit
(PREBAKE), and a postbaking unit 15 (POBAKE) are, for instance,
eight-tiered in order from t he bottom As descri bed
above, the cooling unit (COL) and the extension & cooling unit
(EXCQL), both requiring | ow procespg ng_tenperature, are di sposed
bel ow, and the 20 prebaki ng unit (PREBAKE), the postbaking unit

( POBAKE) and the adhesion unit (AD), all of three requiring high

processi ng tenmMg{Atdrén P&, & sposed above, thereby reduci ng
thermal nutual i1nterference between units. As shown in FIG 1

the interface unit 12,46@s1{ke tRE cutt$Afes&hBBRSEP) bAet Bengdibaction of
depth (X-direction) as the process station 11, but the dinmension in
the di resis®n Pf 16 dhrovi@éed efothaachhef pspeedsredacing bélts

56. A rotary portion 71 which rotates by being pressed

5 by the speed reducing belt 56 is disposed on an end

portion of the tension sensor 70. The rotary portion

71 of the tension sensor 70 rotates along the direction

of movement of the speed reducing belt 56, while

pressing the fixed force against the speed reducing

10 belt 56. The tension sensor 70 detects the tension of
the speed reducing belt 56.

Therefore, the tension sensor 70 detects the state
that the speed reducing belt 56 stretches And-the
tension of the speed reducing belt 56 becomes_weak..

15 If the tension sensor 70 detects the reduction of the
tension, the tension sensor 70 sends the fact as a
detection signal to the control unit 58. The.control
unit 58 outputs the predetermined report signal to the
report unit 59 and a stop signal to the motor 54 just

20 like the above-described embodiment. Thus, it can be
known immediately by the report uhit 59 that the speed
reducing belt 56 stretches, and at the same time bad
influence such as the speed reducing belt 56 tWining
around the other speed reducing belt 56 is-prevented.

25 Instead of the cutting sensor 57 and the_tensibn

sensor 70, as shown in FIG. 8, a contact sensor 80 for

detecting mutual contact of the speed reducing belts 56



- 12 - As shown in FIG 1 and FIG 2, a transportabl e pickup
cassette CR and a fixed buffer cassette BR are dual tiered in the
front side of the interface unit 12, and a peripheral exposing unit
24 is disposed in the back 5 side thereof. |In the transportable

pi ckup cassette CR and the fixed buffer cassette BR, at |east one
dunmy waf er DWwhich is described-het®inafter stands by in

advance. In the center portion of the interface unit 12, 10
a wafer carrier 25 is disposed. The wafer carrier 25 nmoves in a
X-direction and ¢anabg- uﬁﬁéstlon (vertical direction) so as to be
accessi ble to both cassettes and BR, and the peripheral exposing
unit 24. The wafer  The CE&FFF§r5255P§ §0sd st pravisies with peddghdirecti on

to be 15 accessible to thg ext nSIi Hnlt EXT whi ch belongs to
the fourth proce®®th§ingi bngkobp endia thENS; g8 SFVPHQ unit- 82

separately. The light emitting unit 81 and the light

5 receiving unit 82 are vertically disposed opposite each
other across the speed reducing belts 56. The light
emitting unit 81 always emits a detecting light to the
light receiving unit 82. The detecting light emitted
from the light emitting unit 81 passes between two

10 speed reducing belts 56 and 56 in the normal state and
is received by the light receiving unit 82.

When there occurs mutual contact of the speed
reducing belts 56 and 56 due to the deterioration of
the speed reducing belt 56, the detecting light to be

15 detected by the light receiving unit 82 is inferrupted
by the mutually contacting speed reducing belts 56.

As a result, the contact sensor 80 sends the fact of
the speed reducing belts 56 contacting mutually as
a detect signal to the control unit 58.

20 dust like the above-described embodiment, when
receiving the detect signal, the control unit 58
outputs the predetermined report signal to the report
unit 59 and sends a stop signal to the motor 54.

Thus, it is immediately confirmed by the report unit

25 59 that the speed reducing belts 56 contact.mutually.
In addition, the motor 54 sops by the stop signal from

the control unit 58 so that the rotation of the



process station 11, and noreover to a wafer delivery stand (not

shown) in the side of the adjacent exposing unit. 20 The
coating and devel opi ng apparatus 1 conpri ses t he above-descri bed
three zones, that is, the cassette station 10, the process station
11, and the interface unit 12. In the coating and devel opi ng
apparatus 1, the carrier apparatugg22.is disposed nearly in the 25
center portion of the process station 11 as descri bed above.

As shown in FIG 4, the carrier apparatus 22 has a

- 13 - r6RaEi8h BhEpat %ﬁ%fhngSa§tépBOkaGQtEﬁ@thﬁnafgkoﬁpb¢lng

the wafer Winside a cylindrical supporting body 3 conposed of a

pair of verticgheWablkepenti efstid 8pded2reducing belts 56. As a
result, swift measures can be taken against the
mutually contacting speed reducing belts 56.

5 Moreover, in orxder to prevent the above-mentioned
mutual contact of the speed reducing belts 56, a guide
90 for preventing contact can be disposed between each
two of more than one speed reducing belts 56 as shown
in FIG. 9. 1In other words, guides 90 and 91 are

10 disposed between two speed reducing belts 56 and 56 on
the speed reducing pulley 53 and the rotation output
shaft 55. Also as shown in FIG. 10, a guide 92 can
be disposed nearly in the middle between two speed
reducing belts 56 and 56, and between the speed

15 reducing pulley 53 and the rotation output shaft 55,
thus preventing mutual contact of the speed reducing
belts 56 and 56 and the occurrence of dust such as
particles caused by the mutual contact of the speed
reducing belts 56 and 56.

20 "Next, another embodiment is described.

As shown in FIG. 11 and FIG. 12, when one or the
other of two speed reducing belts 56 is cut, for
example, while the wafer W is heat-treated in the
postbaking unit (POBAKE), a carrier apparatus 100

25 is controlled to perform the operation described

hereinafter.

In other words, when the cutting sensor 57 detects



'di sposed opposite each other of which upper end 5 portions and | ower
end portions are connected each ot her, respectively. The carrier arm
34 is free to rise and fall vertically (in a Z-direction) as
described in detail hereinafter. The cylindrical supporting body 33
I's connected to a rotation shaft of 10 a rotary drive notor 35 and
rotates on a rotation center shafp136-.by rotary driving force of
the rotary drive nmotor 35. Therefore, since the carrier arm 34
rotates with the cylindrical supporting body 33, the carrier arm 34
is rotatabl e i8ha ¢attingi 6€cthenspe2d reducing bbetcasli €hearm 34 is
provided with nore than one hol di ng nenbers, for exanple, three
hol ders 42, 43praeddtermined dérevhi sligaré hWsvabhé dnom thercattlhage 40 in
t he direction of the front and the rear of the carrier base
40. Each of theehebdeb3 40, the, candrod haitshépe The contand sni& péssi bl e
to pass through a side opening i portion 37 between both the vertical
wal | portions @atputs theaptegeterminedcyeppdti sabnsdppor thagrepdyt33, and
5 unit 59 and at the same time sends a signal to the
motor 54 to stop the motor 54 after carrying the wafer
W out from the postbaking unit (POBAKE) with holders 42,
for example, and moving the carrier arm 34 to the
predetermined position by the remaining one uncut speed
10 reducing belt 56.
Consequently, in response to the signal from the
control unit 58, the motor 54 can move the timing belt
50 for the given distance by a series of rotary system
members in the carrier apparatus 100 composed of the
15 idler pulley 51, the driving pulley 52 and the speed
reducing pulley 53, and the remaining one uncut speed
reducing belt 56. The carrier arm 34 can move from
the vicinity of the postbaking unit (POBAKE) to the
predetermined position, for example, in the vicinity of
20 the extension unit (EXT) shown in FIG. 12. Moreover,
it is possible to stop the motor 54 after the carrier
arm 34 moves to the predetermined position.
As described above, the carrier arm 34 can move to
the predetermined position through the timing belt 50
25 before the motor 54 is stopped, thus preventing the
state of leaving the wafer W within the_posﬁbaking.unit

(POBAKE), for example, which results in preventing the



freely noves in the above-described front and rear di recti ons shown
Iin a reciprocating arrowin FIG 4 by 25 a driving notor (not shown)
built in a the carrier base 40 and a belt (not shown). The wafer W
can be held by any one of the holders 42, 43, and 44. The hol ders
42 - 14 - I n the upper nost
position is usually used when the" - Ppirpcess fromcooling to resist
coating is perforned, while the holders 43 in the second tier or

t he hol ders 44 in the | owest position is used when the wafer Wis

5 carried Wdya 053 itndnt Q;tf b&xélgna?éélet‘»& ethdalldub¥ng the

thernmal interference. shown in FIG 5, the carrler base 40
S at t agieftdct ivvh Hl@ass v}amﬂngﬂbel t 50 (a first endl ess

In the above-described embodiment, more ;han ohe
speed reducing belts 56 are provided between the séeed
5 reducing pulley 53 and the rotation output shaft 55 of
the motor 54, and in addition a cutting senéof, a
tension sensor or a contact sensor is properly provided.
Also as to a timing belt 50, if more than one. timing
belts 52 are provided between the idler pulley 51 and
10 the driving pulley 52 and in addition a cutting sensor,
a tension sensor, a contact sensor or the like is
properly provided in the same way as the speed reducing
belt 56 described above in consideration of the
aforesaid operation effects, an expected accident
15 caused by the cutting of the timing belt 50 i£self'or-
looseness due to deterioration can be prevented from
happening.
In the above embodiments, examples of using the
wafer W as a substrate are described, but the present
20 invention is not limited to the above-described
embodiments. The present invention is also applicable
to a embodiment in which a LCD substrate is used.
As described above, in the present invention, more
than one speed teducing belt are provided between
25 a rotation output shaft as a driving source and a speed
reducing pulley. Therefore, even if one speed reducing

belt is cut, a holding portion does not fall



belt) through an attaching nenber 41. The timng belt 10 50 is

provi ded between an idler pulley 51 disposed in t he upper position
and a driving pulley 52 disposed in the |l ower position within the
cylindrical supporting body 33. The timng belt 50, the idler
pul l ey 51, and the driving pulley 52 conpose a first carrier 15
mechani sm 60. A speed redducidg pdlley 53 with | arger dianeter
than the driving pulley 52 is disposed on the sane shaft as the
driving pulley 52. Between the speed reduci ng pulley 53 and a
rotation outpuimebdiaté&byof 20 a notor 54, for exanple,. two speed
reduci ng belts 56 and 56 (a second endless belt) are provided. The
speed reducThg peflheyiss, ofhéenstion 64, aaapecHeregaedng belt
reduci ng belt 56 conpose a second carrier nechani sm 61. The
speed redu0|ngabeSLn666$safprﬁﬂqnetOQYnﬁignlaf theg cuttingapbhoshet he sane
quality as the timng belt In the carrier apparatus 22, a
cutting sensorsBﬁeﬁsreduClng H?%Eo§éﬁ be detesctedubYi AgSENSPRe speed

reducin
gs Therefore, before the stretched speed reducing belt is

cut, suitable measures such as replacement'of:speed
reducing belts can be taken.

In addition, a guide for preventing contact is
disposed between speed reducing belts, thus preventing

10 mutual contact of the speed reducing belts and the
occurrence of dust in the position where the speed
reducing belts contact each other.

Besides, the mutual contact of speed reducing
belts arising as a premonitory sign of the cutting of

15 the speed reducing belt can be detected by a sensor.
Therefore, before any one of the mutually contacting
speed reducing belts is cut, suitable measu:es can be
taken.

Furthermore, the occurrence of any trouble such

20 as cutting, reduction of tension and mutual contact in
a speed reducing belt can be known immediately.

The occurrence of any trouble such as cutting,
reduction of tension and mutual contact in a speed
reducing belt can be known immediately, and at the same

25 time a rotation output shaft as a driving source can
stop. Therefore, suitable measures can be taken'ip.

advance against the speed reducing belt with the



- 15 - belt 56. As shown in FIG 6, alimt
refraction-type cutting sensor is used for the cutting sensor 57.
One cutting sensor 57 is provided for one speed 5 reduci ng belt 56,
respectively. The cutting sensor 57 is provided with a |ight
emtting unit 63 for emtting detecting light and a light receiving
unit 64 for receiving reflected | 2¢ht-after the detecting Iight
reflects on the surface of the speed reducing belt 56. 10 The |i ght
emtting unit 63 and the light receiving unit 64 are di sposed apart
from each ot heafateshédptedebke; whereby ai bhed dnfilaanee on other When
the speed reducing belt 56 is cut, the reflected light is not
det ect ed by t hmeimbghs cegsedi hy the speed reducing belt with the

above trouble continuing operation is prevented.

When detecting any trouble such as cutfing,

5 reduction of tension and mutual contact in a speed
reducing belt, the sensor sends a detect signal of the
occurrence of trouble, whereby the rotation output
shaft as a driving source can stop after a holding
member moves to the predetermined position.

10 Consequently, even if any trouble arises in a speed
reducing belt when a holding member stays in a
processing chamber, it is prevented that a substrate
under the above processing is overtreated, thus
protecting the substrate.

15 The above-described embodiments have the intention
of clarifying technical meaning of the present
invention. Therefore, the present invention is not
intended to be limited to the above concrete embodi-
ments and to be interpreted in a narrow sense, and

20 various changes may be made therein without departing
from the spirit of the present invention and within the
meaning of the claims.

Additional advantages and modifications will
readily occurs to those skilled in the art. Therefore,

25 the invention in its broader aspects is not limited to

the specific details and representative =mbodiments

shown and described herein. Accordingiy, various



"15 - unit 64, whereby the cutting of the speed reducing belt 56

can be detected. Wen the cutting sensor 57 detects the cutting of
t he speed reducing belt 56, a detection signal is sent to a control
unit 58 which is disposed outside the cylindrical supporting body
33. After the 20 detect signal is inputted to the control unit 58,

the control unit 58 outputs the attention2Sigral to a report unit
59 and at the sane tine outputs a stop signal to the notor 54.

In the cutting sensor 57 used in the enbodi nent, 25 t he di stance

bet ween t he | i giodidhicattiilopsumay 6% aradehevithout ddpagittingedaion ncheinit 64
and the speed reducing belt 56 is set for the predeterm ned val ue

to be detectedspirit or scope of the general inventive corgept as

defined by the appended claims and their equivalents.



1n other words, when a di-stance"is |onger or shorter t han the above
val ue, the |light receiving unit Qﬁ can not receive the reflected
light. Therefore,Thiaﬁ@nﬂiii een Replaced ¢ yoaq educing belt 56 stretches and

| oosens so that 5 \“ﬂl‘ﬁmnce changes, the light receiving unit 64 no
| onger can‘receive ! | i ght, whereby the THIS k-1

57 is provided with a function for - 26detecting Ioo.enesmgyy&i; 35F
of the speed reducing belt 56. 10 Next, {RE Upers

the carrier apparatus 22 structured as above is described. As
menti oned above, t he speed reduthapMdelt 56 is faster in noving
speed than the timng belt 50. Thus, the speed reducing belt

56 deteriorates fasler Rhaprrhert ppPayabestcomPriftn@by 15 i ncreasi ng
a possibility of cutting of the speed . reduci ng belt 56.

When the speed redudi Rgl8éng Bertionyholdhpgpe akelstrate; of the notor 54
Is not applied to the_speed reducing belt 56. Therefore, |f the

speed reduci ng bel t@85Elrst carrier mechanism having a driving pulley,
5 an idler pulley and a first endless belt, the first-
endless belt being provided between the driving pulley
and the idler pulley, said holding portion being
attached to the first endless belt; .

a second carrier mechanism having a driving source

10 with a rotation output shaft, a speed reducing pulley

| fixed on the driving pulley and a plurality of second
endless belts, a plurality of the second endless belts
being provided between the rotation output shaft and
the speed reducing pulley; and

15 first detecting means for detecting a .state of the
second endless belts.

2. The apparatus as set forth in claiﬁ 1, wherein
said first detecting means is provided with a sensor
detecting cutting of the second endless belt.:

20 3. The apparatus as set forth in claim 1, wherein
said first detecting means is provided with a sensor
detecting a stretch of the second endless belt.

4. The apparatus as set forth in claim 1, wherein
said first detecting means is provided with a sensor

25 detecting mutual contact of the adjacent second endless
belts.

5. The apparatus as set forth in claim 1, further

A O -



200~ is only one as. befaore, the carrier arm34 falls. The carrier
apparatus 22 according to the above enbodi nent i s, however,
provi ded w t hThiy&heddFHiasBaen 1R reducing belts 56 so that the
carrier arn134 fall even if one of t educi ng
belts 56 is cu M]!E’"ﬂ“” M When t he speed reduci ngv‘ﬁﬂs5HEE'BmlgtB~E
i nfl uences nmay anpl e, the-speed reduci ng IﬂﬁhebPDSG
twi ne around the other speed reducing belt e

- 17 - 56, or dust may occur fromcut surfaces and the |iKke.
However, the cebmpelsapgaaaguida2pirevehe iaghedintract disposed bepweeinded
with the cutting sensor 57. Therefore, when t he speed reducing belt

56 is cut, cutthegaidjadehecsedondSendlebg bledtsutti ng sensor 57, which can

be known i mmedi ately by the report unit 59. As a result, swft
6. The apparatus as set forth in claim 1, further

comprising means for outputting an attention signal to
5 a report means in accordance with a result detected by
said first detecting means.

7. The apparatus as set forth in claim 1, further
comprising means for stopping rotation of théirotation
output shaft in accordance with a result detected by

10 said first detecting means. |

8. The apparatus as set forth in claiﬁ 1, further
comprising means for stopping rotation of the rotation
output shaft after moving said holding portion to
a predetermined position in accordance with_a ;esult

15 detected by said first detecting means.

9. The apparatus as set forth in claim 1, wherein
said first carrier mechanism has a plurality of the
first endless belts, a plurality of the first endless
belts being provided between the driving pulléey and the

20 idler pulley.

10. The apparatus as set forth in claim 9, further
comprising second detecting means for detecting a state
of the first endless belt.

11. The apparatus as set forth in claim 10,

25 wherein said second detecting means is provided with
a sensor detecting cutting of the first endlesg belt.

w}z. The apparatus as set forth in claim 10,

* c L M S *



‘measures can be taken—agai nst -the cut speed reducing belt 56.
The cutting. sensor 57 used in this enbodinent can 1
| ooseness and frhigheétgs Bden RépBcapeed reduci ng &g SHEET UARBEEY k he
deterioration of reduci ng belt 56 to
cutting can be Jmm““ﬂgmll l&own. The control unit 58 sends
the notor 54 a ) ignal to-st®p the notor 54. Wth the signal,
t he ' notor 54 stops the operation and the rotation out put

shaft 55 rotated by driving force of the notor 54 al so stops. Thus,
the driving puwheyeb? saibpssétendotiateohing means fhepedbyigdedventhng t he
cut speed reducing belt 56 from 20 gi ving bad influence such as from
t wi ni ng aroundaosérsor detectimgberstrattheofatheefinppaendlies8@2benhi.ch

| eads to the i mprovenent in yield rate. As descri bed
above, in the abovk3entBlk nepparates as set forthngnsehasm 50,is used for

detecting the cutting of 25 the speed reducing belt 56, but instead of
the cutting Wwherein said second detecting means is provided with

5 a sensor detecting mutual contact of the adjacent first
endless belts. |
14. The apparatus as set forth in claim 10,
further comprising a guide preventing contact disposed
between the adjacent first endless belts.

10 15. The apparatus as set forth in claim 10,
further comprising means fqr outputting an attention
signal to a report means in accordance with a result
detected by said second detecting means.

16. The apparatus as set forth in claim 10,

15 further comprising means for stopping rotatioﬁ of the
rotation output shaft in accordance with a.result
detected by said second detecting means.

17. The apparatus as set forth in claim 10,
further comprising means for stopping rotation of the

20 rotation output shaft after moving said holdiﬁg portion
to a predetermined position in accordance with a result
detected by said second detecting means.

18. A processing apparatus comprising:
a processing unit group having multi-tiered

25 processing units performing predetermined processes on
a substrate;

a holding portion sending and receiving the

T



'sensor 57, a féﬁgraﬁm§éﬁédk'76”5éh be used for detecting the

t ensi on of t he belt 56 as
- 18 - ﬁﬁgﬂhg eﬁ Just like the cutting sensor
57, one tenS|on ‘ 0 is provided for each of speed reducing
bel ts on 71 which rotates, ing pressed 5

by the speed redum ng beIt 56 is dispese®%n -an end THIS s’*‘"‘“pcbfAISIEEn\Oi t he
tensi on sensor 70. The rotary portion 71 of e_t épdiomusensof 70
rotates along the direction of nmovement of the speed reducing belt
56, while subgrestss rigp Afheon | ecerh faff dheagaiorsts stilngy speds r educi ng 10
belt 56. The tension sensor 70 detects the tension of t he speed
reducing belt 56. a first carrier mechanism having a driving pulley,

an idler pulley, and a first endless belt, the first
endless belt being provided between the driviﬁg pulley

5 and the idler pulley, said holding portion.being
attached to the first endless belt;

a second carrier mechanism having a driving séurce
with a rotation output shaft, a speed reducing pulley
fixed to the driving pulley, and a plurality 6f second

10 endless belts, a plurality of the second endless belts
being provided between the rotation output shaft and
the speed reducing pulley; and

detecting means for detecting a state of the
second endless belts.

15 19. The apparatus as set forth in claim 18,
further comprising means for controlling the driving
source to shelter a substrate held by said holding
portion from heat treatment in accordance witﬁ a result
detected by said detecting means.

20. 20. The apparatus as set forth in claim 18,
wherein said second carrier mechanism is disposed under
said first carrier mechanism.

21. The apparatus as set forth in claim 20,
further comprising means for supplying clean air

25 flowing downward.

22. A carrier apparatus with more than one carrier

belts and processing apparatus therewith, substantially

* c L M H *



‘Therefore, "the tension Sensor 70 detects the state that the speed
reduci ng belt 56 stretches and the tensi on of the speed reducing
ﬁced |f the tension sensor 70 detects the

belt 56 bec e een
reduction of nsion, the tension sensorf Z0-sends the fact as a
detection si ¢y .

trol unit 58. The contro ME
outputs the predeterm ned report signat t¥0the ~——report,.
stop signal to the notor 54 just 20 li ke the above- deSTrid _
enbodi nent. Thus, it can be known i mredi ately by the repo uni t
59 that the spaedhereinbeforeudesgrbe¢d whthtreferance adtel thet he sane tine
bad i nfluence such as the speed reducing belt 56 tw ning

around the ot hd¢coppanyiedudragingst 56 is prevented. 25 | nst ead
of the cutting sensor 57 and the tension sensor 70, as shown in
FIG 8, a contact sensor 80 for detecting nutual contact of the
speed reducing belts 56 :

W



- 19 - can be used. The contact sensor 80 is provided

with a |ight emtting unit 81 and a |ight receiving unit 82
separately. The light emtting unit 81 and the light 5 receiving unit
82 are vertically di sposed opposite each ot her across the speed
reduci ng belts 56. The |ight egit#%ng_unit 81 always emts a
detecting light to the | ight recetving unit 82. The detecting |ight
emtted fromthe light emtting unit 81 passes between two 10
speed reducing belts 56 and 56 in_the nornal ate an i's received
by the |ight receiving fFITHHCT OF THE D?ECLS% thEEEGOC%hFS nut ual

contact of the speed reducin& belts 56 and 56 due to the
deterioration of "CARRIFR APRRRATEEUWITRY WARE TBAN:QUE GRRRIFERg |ight to

be 15 det ect ed HREFRR ANPhPROCERS INGGARRARABYS | THEREWITHpt ed
by the ﬁ%tually contacting speed reducing belts 56. As a result,

the contact sensor B0-geRfsr!BEpbRGtull is provided with a first

carrier mechanism, a second carrier mechanism, and
a sensor. The first carrier mechanism has a holding
portion holding a substrate, a driving pulley, an idler
10 pulley, and a first endless belt, the first endless
belt being provided between the driving pulley and the
idler pulley and the holding portion being attached to
the first endless belt. The second carrier mechanism
has a driving source with a rotation outpuf shaft, a
15 speed reducing pulley fixed on the driving pulley aﬁd
more than one second endless belts, the above more than
one second endless belts being provided between the
rotation output shaft and the speed reduciné pulley.
A sensor detects the state of the second endless belt,
20 for example, the occurrence of cutting. As a result,
even if the state of a carrier belt deteriorates, the

holding portion is prevented from falling.



-the speed reducing belts 56 contacting nutually as a detect signal

to the control unit 58. 20 Just like the above-descri bed

enbodi ment, when receiving the detect signal, the control unit 58
outputs the predeterm ned report signal to the report unit 59 and
sends a stop signal to the notor 54. Thus, it is imrediately
confirnmed by the report unit 25 179 that the speed reducing belts 56
contact nutually. In addition, the notor 54 sops by the stop signa
from the control unit 58 so that the rotation of the

- 20 - . rotation output shaft 55 stops resulting in a stop of

t he novenent of the speed reducing belts 56. As a result, swft

measures can be taken against the
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- nmutually contacting speed reducing belts 56. 5 Mor eover, in order
to prevent the above-nentioned mut ual contact of the speed reducing
belts 56, a guide 90 for preventing contact can be di sposed between
each two of nore than one speed reducing belts 56 as shown in
FIG 9. In other words, guides 90 and 91 are 10 di sposed between two
speed reducing belts 56 and 56 on z/g t he speed reducing pulley 53 and
the rotation output shaft 55. "Also as shown in FIG 10, a guide 92
can be di sposed nearly in the m ddl e between two speed

reducing belts 56 and 56, and between the speed 15 reduci ng pul l ey 53
and the rotation output shaft 55, t hus preventing nutual contact of
t he speed reducing belts 56 and 56 and the occurrence of dust such
as -particles caused by the nmutual contact of the speed

reducing belts 56 and 56. 20 Next, another enbodinent is

descri bed. As shown in FIG 11 and FIG 12, when one or the

ot her of two speed reducing belts 56 is cut, for
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exanple, while the wafer Wis heat-treated in the

( POBAKE)

operation descri bed

- the cutting of the speed reducing belt 56,
predeterm ned detect signa

t he control
report signal
signal to the

a carrier apparatus 100 25

her ei nafter.
the cutting sensor 57 detects

unit 58. The control
to the report 5

t he

Is sent fr the cutting
unit

Wout fromthe postbaking unit (POBAKE) with hol ders 42,

exanpl e,

/:

and noving the carrier arm34 to the
- by the renaining one uncut speed

predet er mi ned position

post baki ng unit
Is controlled to performthe
I n other words,

sensor 57 to
out puts the predeterm ned
unit 59 and at the sane tinme sends a
notor 54 to stop the notor 54 after carrying the wafer

for
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10 reduci ng belt 56. Consequently, in response to the
signal fromthe control unit 58, the notor 54 can nove the timng
bel t 50 for the given distance by a series of rotary system
menbers in the carrier apparatus 100 conmposed of the 15 idler pulley
51, the driving pulley 52 and the speed reducing pulley 53, and the
remai ni ng one uncut speed redygigng belt 56. The carrier arm 34 can
nove from the vicinity of the postbaking unit (POBAKE) to the
predeterm ned position, for exanple, in the vicinity of 20 t he.
extension unit (EXT) shown in FIG 12. Moreover, it is possible to
stop the notor 54 after the carrier 2 arm 34 noves to the
pr edet er mi ned position. As cri bed above, the carrier arm 34
can nove to - the predetern f=pé#si tion through the timng belt 50
25 before the notor 54 is_s&topped US pigeventing the state of
3 ' 33 (POBAKE), for

exanpl e, which results
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.- 22 - overheat treatment of the wafer Wand securing the

protection of the wafer W In the above-descri bed enbodi nent,
nore than one speed reducing belts 56 are provi ded between the speed
5 reduci ng pulley 53 and the rotation output shaft 55 of t he
notor 54, and in addition a cutting sensor, a tensi on sensor or a
contact sensor is properly provided.§/g . Also as to atimng belt 50, if
nore than one timng belts 52 are provided between the idler pulley
51 and 10 the driving pulley 52 and in addition a cutting sensor,

a tension sensor, a contact sensor or the like is properly provided
in the sane way as the speed reducing belt 56 described above in
consi deration of the af oresai d gferation effects, an expected

acci dent
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15 " caused by the cutting of the timng belt 50 itself or

| ooseness due to deterioration can be prevented from happeni ng.

In the above enbodi nents, exanples of using the wafer Was a
substrate are described, but the present 20 invention is not limted
to the above-descri bed enbodi nents. The present invention is also
appl i cabl e to a enbodi nent in6/Bi ch a LCD substrate is used.

As descri bed above, in the present invention, nore t han one speed
reduci ng belt are provided between = 25 a rotation output shaft as a
driving source and a speed reduci ng pulley. Therefore, even if one
speed reduci ng belt is cut,—a haol ding portion does not fall
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. The reduction of tension of a speed reducing belt arising as a
premonitory sign of the cutting of the speed reducing belt can be
detected by a sensor. 5 Therefore, before the stretched speed reducing
belt is cut, suitable neasures such as replacenent of. speed
reduci ng belts can be taken. In addition, a guide for
preventing contact is di sposefygoet ween speed reducing belts, thus
preventing 10 mut ual contact of the speed reducing belts and the
occurrence of dust in the position where the speed reduci ng belts
contact each other. Besi des, the nutual contact of speed
reduci ng belts arising as a prenonitory sign of the cutting of 15
t he speed reducing belt can be detected by a sensor. Ther ef or e,
before any one of the nmutually contacting speed reducing belts is
cut, suitable nmeasures can be t aken. Furt hernore, the
occurrence of any trouble such 20 as cutting, reduction of tension and
nmut ual contact in
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a speed reducing belt can be known inmedi ately. ' The occurrence

of any trouble such as cutting, reduction of tension and nutua
contact in a speed reduci ng belt can be known i nmedi ately, and at
the sane 25 time a rotation output shaft as a driving source can
stop. Therefore, suitable neasures can be taken in advance agai nst
the speed reducing belt with the 8/9 -
24 - af oresai d trouble, whereby a bad influence on other

menbers caused by the speed reducing belt with the above trouble
continuing operation is prevented. When detecting any trouble
such as cutting, 5 reduction of tension and nutual contact in a speed

reduci ng belt, the sensor sends a detect signal of the
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occurrence of trouble, whereby the rotation output shaft as a
driving source can stop after a hol ding menber noves to the
predeterm ned position. 10 Consequently, even if any trouble arises in
a speed reduci ng belt when a hol ding nenber stays in a

processing chanber, it is prevented that a substrate under the
above processing is overtreated, thu protecting the substrate. 15
The above-descri bed enbodi nents have the intention of clarifying
techni cal neaning of the present i nvention. Therefore, the present
invention is not intended to be limted to the above concrete
enbodi - nments and to be interpreted in a narrow sense, and 20

vari ous changes may be nade therein w thout departing fromthe
spirit of the present invention and within the meani ng of the

cl ai ns. Addi tional advantages and podifications wll

readily occurs to those skilled in the art. Th Qefore, 25 t he
invention in its broader aspects is not limted to
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the specific details and representative enbodi nents shown and
- descri bed herein. Accordingly, various K
- nodi fications may be made wi t hout departing fromt eREPsl-ﬁpEMFNErS@EC%-p

| 25

of the general inventive concept as deffned by the appefded clal N8 an
their equival ents. Cl ai ms 1. A cafrilery app&Caidss
conpri si ng: a hol ding portion holding a substrat4; a first

carrier nmechanismhaving a driving pulley, an idler puljfley and a first 5
endl ess beldppdratus therdwitndl ess belt being provided betjween the driving
pul | ey and '

To attain the above-described objects, a carrier apparatus in the present
invention comprises a holding portion for holding a substrate, a first carrier
5 mechanism having a driving pulley, an idler pulley, and a first endless belt, the
first endless belt being provided between the driving pulley, the idler pulley and
the holding portion being attached to the first endless belt, a second carrier
mechanism having a driving source with a rotation output shaft, a speed
reducing pulley fixed on the driving pulley and more than one second endiess

10 belts, the aforementioned more than one second endless belts being provided
between the rotation output shaft and the Speed reducing pulley, first detecting
means for detecting the state of deterioration of the second endless belts and to
generate a signal indicative of a fault condition; and means responsive to said
signal for acting on ;said fault condition.

15 A processing apparatus in the present invention comprises a processing
unit group provided with multi-tiered processing units for performing the
predetermined treatments on a substrate, a holding portion for sending and
receiving the substrate to/from each of the processing units, a first carrier
mechanism having a driving pulley, an idler pulley, and a first endless belt, the

20 first endless belt being provided between the driving pulley and the idler pulley
and the holding portion being attached to the first endless belt, a second carrier
mechanism provided with a driving source having a rotation output shaft, a
speed reducing pulley fixed to the driving pulley, and more than one second
endless belts, the above more than one second endless belts being provided

25  between the rotation output shaft and the speed reducing pulley, and detecting

Nge 253 —4
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‘the-idler pulley, said holding portion being attached to the first endless

belt; a second carrier mechanismhaving a driving source with a
rotation output shaft, a speed reducing pulley fixed on the driving
pulley and a plurality of second - endl ess belts, a plurality of the
second endl ess belts being provided between 10 the rotation output shaft
and the speed reduci ng pulley; first detecting neans for detecting a
state of deterioration of the second endl ess belts and to generate a
signal indi ﬁ@dn‘é%P&e@cﬁ@é’ tstf‘@rﬁ'déé%raﬁé‘ﬁ of the sedFRAENIESPHAR A5d tp sai d
signal for acting on sal ault condition. 2. The apparatus as set

2 sensor depeforate AR hAGite of 8 raffkSHtNE ARRBan Tesdanelfett £ ™ 1
apparatus as. set.forth in claiml jlerein said first detecting neans
i's provi deds‘ﬂi"?LfO&a':? ﬂSGPtE%?%@{?ﬁlﬂjy‘Xgo%tretch of the second endl ess belt.

4. The apparatus as set forth in claiml, wherein said first detecting
means 5 is pAeeoiing ta the presemidoventiane evenif thestaie of oneandless helk

adj acent second 20 endless belts. 5. The apparatus as set forth
i n clai m 1, fdriexaimple coutpofinsdoreghan gniedecond endfess\bettsi dejerioratescto resalbased
bet ween the adj acent second endl ess belts. 6. The apparatus as set

forth in claufting, awhetcH and tHellike: P BRisiehcedfRther®tcond endegsdiistist neans
for reporting and indicating an attention signal in accordance
prevents a holding portion from falling. Moreover, owing to means for detecting
the deteriorating state of the second endless bélt, it is possible to take swift
10 measures against the deteriorating second endless belt.
The above-described objects and still other objects and advantages of
the present invention will become apparent upon reading the following
specification when taken in conjunction with the accompanying drawings.
Additional objects and advantages of the invention will be set forth in the
15 description which follows, and in part will be obvious from the description, or

may be learned by practice of the invention. The objects and advantages of the

invention may be realized and obtained by means of the instrumentalities and
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25 ~with the signal generated by the first detecting neans.

27 7. The apparatus as set forth in claim1, wherein said responsive
nmeans conprises neans for stopping rotation of the rotation out put
shaft in accordance with the si gnag generated by sara—frrst—det EﬂEHJ
means. 8. The apparatus as set f Pth in claima1l, PLAGEMEN T S
responsive Qi@ 5 conprises neans for stopping rotati of —the"Tot at 1jon
out put shaft after noving said holding portion to pr g det [ irsgned
posi tion inqaccopqdapGss #ﬁe{?aﬁf&eco?ﬁ&% . generated by bard first

detecti ng neans. . The apparatus as set forth ijph crarm I, wherein

said first g . | .a plurality of the first endl ess
belts, a pI%?QH'{?@p8ﬁlqmré6$ﬁ§§]g&%&g%’dl ess belts being provided between
the driving_pulley.and the .idler pullegy. 10. .. The, apparatus as set
forth in ol afFstearernrehenismiadieg drlingpuliey. anidier BRI 8RSt f or
detecting a state of deterioration of the first endless belts and to
gener at &5 a €ngiRas belidinedirstendessibelh beingqyavided hietweer thadriwng dsisyieénde t o
said signal for acting on the fault condition. 15 11. The apparatus as
set forth ithecidierpull®y, sdiéheiding podiondmingl attatheed tonihpe first endless belt;

a second carrier mechanism having a driving source with a rotation output shaft,
a speed reducing pulley fixed on the driving pulley and a plurality of second
endless belts, a plurality of the second endless belts being provided between
10 the rotation output shaft and the speed reducing pﬁlley;
first detecting means for detecting a state of deterioration of the second endless
belts and to generate a signal indicative of a fault condition; and
means responsive to said signal for acting on said fault condition.
2. The apparatus as set forth in claim 1, wherein said first detecting means
15 is provided with a sensor detecting cutting of the second endless belt.
3. The apparatus as set forth in claim 1, wherein said first detecting means
is provided with a sensor detecting a stretch of the second endless belt.
4, The apparatus as set forth in claim 1, wherein said first detecting means
is provided with a sensor detecting mutual contact of the adjacent second
20 endless belts.
5. The apparatus as set forth in claim 1, further comprising a guide
preventing contact disposed between the adjacent second endless belts.
6. The apparatus as set forth in claim 1, wherein said responsive comprises
a report means for reporting and indicating an attention signal in accordance

25  with the signal generated by the first detecting means.

I



means is provided with a sensor detecting cutting of the first endl ess

bel t. " 12.° The apparatus as set forth in claim 10, wherein said
second detecting means is provided with a sensor detecting a stretch
of the first endless belt. 13. The apparatus as set forth in claim

10, wherein said second detecting 20 neans is provided wth a sensor

det ecti ng rut ual Tiswappaiated as Bet forhdan eMind 1,elerein said eespARIPRIchhs
14. The apparatus as set forth in claim 10, further conprising a guide

br event i ng &ibridds ieaREISKABBHNERBISHER AMSRARbd bl 8RS fPacdilibice

15. The apparatus as set for alm erein sald responsive neans
REPLACEMENT, SHEET. - . 28
conpri ses Némr epor?'gprlaag%%n?rgifedrbe\f)%ar'fjiﬂrﬁsgt da%%“f"ﬁ’d’i"c‘?%[‘?‘ng an attention signal

mans. - B, THnEPRRESAG SSLETEn QAR h WHHTETLFAH T6SPAIRTEass g
responsi ve neans conpri ses neans for stopping rotation of the rotation
out put Shafeomprisescmeansder stoppingtrataiiones the rejatien puipub ghafh afies maying
det ecti ng neans.
said holding portion to a predetermined position in accordance with the signal
generated by said first detecting means.
9. The apparatus as set forth in claim 1, wherein said first carrier
mechanism has a plurality of the first endless belts, a plurality of the first
10  endless belts being provided between the driving pulley and the idler pulley.
10.  The apparatus as set forth in claim 9, further comprising second .
detecting means for detecting a state of deterioration of the first endless belts
and to generate a signal indicative of a fault condition; and means responsive to
said signal for acting on the fault condition.
15 11. The apparatus as set forth in claim 10, wherein said second detecting
means is provided with a sensor detecting cutting of the first endless belt.
12.  The apparatus as set forth in claim 10, wherein said second detecting
means is provided with a sensor detecting a stretch of the first endless belt.
13. The apparatus as set forth in claim 10, wherein said second detecting
20 means is provided with a sensor detecting mutual contact of the adjacent first
endless belts.
14. The apparatus as set forth in claim 10, further comprising a guide

preventing contact disposed between the adjacent first endless belts.

16. The apparatus as set forth in claim 10, wherein said responsive means

REPLAGEMENT SHEET
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:17.- The apparatus as set forth in claim10, wherein said responsive neans
conpri ses neans for stopping rotation of the rotation output shaft after
novi ng said holding portion to a predeterm ned position in accordance
with a result detected by said seébnd detecting neans. 10 18. A
processi ng apparatus conpri sing: a processing unit group having

mul ti - ti er exbrpprisessa repprtimeans for fepontingpgand indicatingdet attentiomdsignaldesses on a
substrat e; - a holding portion sending and receiving the substrate

t o/ f r om eacdvcotrddrive with the Sighakbgendratadby Said skzond detdctingaacansgr mechani sm
having a driving pulley, an idler pulley, and a first endl ess belt,

the first S{ﬁj: :Sﬁhé) Pga%gliléags Séf’féirl‘ﬂﬁﬂ nc'i%h"‘ﬁ?%ﬁé}éirﬂée%é{ iré)ébcﬁié'i\}e%e%ﬂg

! a
the idler y, sa Ing portio el ndg attac to'the first endl ess

bel t; | e nj_S ' drivin £EC i t.h

rotat i on ot UPHEHINESRs o SobBEIRatePh R e fordich byteld SRt iE e HubEnFe ng
pulley, and g plurality of second 20 ndl ess belts, a plurality of the
second éndl‘@@%aﬂgﬁgl§dﬁé‘ﬁt@d %Yé@!dﬁf"ﬁgtqeﬁé%qmg meéang.ne rotation output shaft
and the speed reducing pulley;, and . detecting neans for detecting a
state of deltdri of2e pppaksius a2 sstivsihdnalaimetd wherein said responsiveomgensr at e a
signal indicative of a fault condition; and neans responsive to said
si gnal for corhprigsesomeghs férestbppiogrdiatioarof the rotation output shaft after moving

REPLACEMENT SHEET
said holding portion to a predetermined position in accordance with a result
detected by said second detecting means.

10 18. A processing apparatus comprising:

a processing unit group having multi-tiered processing units performing
predetermined processes on a substrate;

a holding portion sending and receiving the substrate to/from each of the
processing units;

15 afirst carrier mechanism having a driving pulley, an idler pulley, and a first
endless belt, the first endiess belt being provided between the driving pulley and
the idler pulley, said holding portion being attached to the first endiess belt;

a second carrier mechanism having a driving source with a rotation output shaft,
a speed reducing pulley fixed to the driving pulley, and a plurality of second

20 endless belts, a plurality of the second endless belts being provided between
the rotation output shaft and the speed reducing pulley; and
detecting means for detecting a state of deterioration of the éecond endless

belts and to generate a signal indicative of a fault condition; and means

responsive to said signhal for acting on the fault condition.
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25, S 29/ 30 19. The
apparatus as set forth in claim 18, further conprising nmeans for
controlling the driving source to shelter a substrate held by said hol ding

portion fromheat treatnment in aggpgglance with a result detected by
said detecting 5 neans. 20. The apparatus as set forth in claim
18, wherein said second carrier mechani smis di sposed under said
first carrier mechani sm 21. The apparatus as set forth in claim 20,

f1 grt her conm®.i siTige appastii®as set forthsin @iy 18] faltkancarhprising wheehsifonnwar d.
controlling the driving source to shelter a substrate held by said holding portion
from heat treatment in accordance with a result detected by said detecting

5 means.
20. The apparatus as set forth in claim 18, wherein said second carrier
mechanism is disposed under said first carrier mechanism.
21. The apparatus as set forth in claim 20, further comprising means for

supplying clean air flowing downward.

10
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