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PROCESSI NG APPARATUS AND METHOD BACKGROUND OF THE

| NVENTI ON The present invention relates to a processing 5
apparatus and nethod for subjecting an object, such as a

sehi gonductor wafer..or the like, to a serieg of processes i ncl uding
appl i cation of processing solution, exposure and devel oprent .

During the manufacture of sem conductor devices, a 10 circuit pattern
is formed by so-called photolithography t echni ques whereby, after a
predetermined filmis fo BorPE Wi IOHNIEY wafer which is a

substrate to belfrocessed, hot oresi st solution is applied to the

wafer to form a PRREEISENG AR > MY METH@Yeter- 15 m ned region of

the resist filmcorresponding to the circui ern i s exposed to
light, followed by devBPAGBFBRUND OF THE %HVEN%Eh entional ly, a

S carried out by a  BiP FTEReRt nimvenbroBERL rocEest nareyeP e Ravi ng
y 31 avi ng
different o RIOSESS M 'Red SQ" FOF 2§55 ADEL8) "an b FeS¥ S ERA as
a semiconductor wafer or the like, to a series of
processes including application of processihg'solution,
exposure and development.
During the manufacture of semiconductor devices, a

10 circuit pattern is formed by so-called phdtolithography
techniques whereby, after a predetermined film is
formed on a semiconductor wafer which is a substrate to
be processed, photoresist solution is applied to the
wafer to form a resist film thereon, and a predeter-

15 mined region of the resist film corresponding to the
circuit pattern is exposed to light, followed.by
development.

Conventionally, a series of processes including
photoresist coating and development is carried out by a

20 coating-development processing system having different
process units incorporated therein. This system
includes process units for performing respective
processes such as washing, photoresist coating,
exposure, development, etc., and a cassette station

25 having a plurality of cassettes placed thereon.

The system is also provided with an interface to which

an exposure unit is connected.



I ncl udes process units for performng respective processes such as

washi ng, photoresist coating, exposure, devel opnent, etc., and a
cassette station 25 having a plurality of cassettes placed thereon.
The systemis also provided with an interface to which an exposure
unit is connected. - 2 - 2-

In the systemlike this, a sem conductor wafer is taken out of a
cassette and transported to a process section by a transport

nmechanism and in the cess on, the sem conductor_wafer is

conveyed to and 5 I f‘} X%t‘?‘?ld}rlx}fedté}lsprc?ce%eé“mr}@qﬁpﬁ wafier is
t t h coati nqg-devel opnent process is
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and in-the case of ,highl |nte at ed . devj es .such as 64 MB to 256
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mechanism.

The coating-development process is extremely
important for high integration of semiconductor devices,
and in the case of highly integrated devices such as

10 64 MB to 256 MB DRAMs, for example, conventional
resists do not satisfy the requirements, and thus
a chemically amplified resist, which permits formation
of finer patterns, needs to be used.

However, the chemically amplified resist is

15 heavily dependent on environment, and if alkaline
components, for example, ammonia or organic amines 'such
as NMP (N-methylpyrrolidone), exist in the atmosphere,
the resolution is liable to lower. Specifically, in
the step of performing a development by supplying

20 developer to the exposed surface of the semiconductor
wafer, the circuit pattern formed on the surface of the
semiconductor cannot have an accurate wiring width,
resulting in rising a problem that high integration
cannot be achieved.

25 Alkaline components, which are a cause of low
resolution, are present in the atmosphere because of

the use of ammonia in a cleaning fluid for removing



15 heavi |l y dependent on environnment, and if al kaline

conponents, for exanple, ammobnia or organi c am nes such as NWP
(N-net hyl pyrrol i done), exist in the atnosphere, the resolution is
liable to | ower. Specifically, in the step of performng a

devel opnment by supplying 20 devel oper jo the exposed surface of the
sem conduct or wafer, the circuit pattern forned on the surface of
t he sem conduct or cannot have an accurate wiring w dth,

resulting in rising a problemthat high integration cannot be
achieved. 25 fine Parhﬁﬁéﬁﬁnétéonﬁéﬂéﬁﬂ§9 %ﬂi&ﬁeaﬁér£a€§u§§ 6 | ow
resolution, are present in the atnosphere because_ of t he .use of
anmoni a in a cl BRRFREEFFAAJSEBACPBAYGtRy water, the use of an amine
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the surface of the semiconductor wafer, and the use

of an amine solvent in an antireflection film:coated

to the semiconductor wafer to prevent abnormal exposure

during the exposure step. Accurate wiring width is not

10 achieved presumably because such alkaline components
flow into the atmosphere for the heating step or the
developing step following the exposure step. As a
result, a reduction in the yield of IC devices the is
caused.

15 To eliminate the adverse influence of alkaline_
components, the process units of the coating-.
development system are placed inside a housing. Air in
the housing is forcibly discharged, and a chemical
filter, for example, is arranged at an air inlet port

20 which is located at an upper portion of the housing for
admitting air to the process units, so as to minimize
impurities such as alkaline components which are
contained in the air supplied to the interior of the
system and which lower the resolution.

25 However, the capacity of the chemical filter is

limited, and if the filter deteriorates, then it is

impossible to effectively remove impurities’ that lower



to the sem conductor wafer to prevent abnornmal exposure during the
exposure step. Accurate wiring width is not 10 achi eved presunably
because such al kal i ne conponents flowinto the atnosphere for the
heating step or the devel oping step followi ng the exposure step. As
a result, a reduction in the yield pf 1C devices the is

caused. 15 To elinmnate the adverse Tnfluence of alkaline
conponents, the process units of the coating- devel opnent system
are placed inside a housing. Air in the housing is forcibly

di scharged, andthechespduktion. As fj nesultf,othex gopicentratdammfed at an
air inlet port 20 which is |ocated at an upper portion of the housing
f or adnicespaytapn-Loverdngr da@sy ifdiass insdhes indiviidudlze

i mpurities such as al kali ne conponents which are cont ai ned in the

air supplied toPERESSHt BRLEE eKcerds an allowablemvadaexnilaveong Gk
resol ution.
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iffectlvegy ren%g%dgnegr %I%%plggg%lé%Mgbpropriate intervals of time,
and to this end, a method is employed wherein the
atmosphere in each of the process units inside the
housing is sampled to measﬁre the concentrafién of
resolution-lowering impurities. With this method,

10 however, the concentration detection requires much time,
and thus in the aforementioned system for continuously
processing semiconductor wafers, it is inevitable that
the system is operated for a long time with a deterio-
rated chemical filter attached, resulting in a problem

15 of reduction in the yield and reliability of the
devices.

BRIEF SUMMARY OF THE INVENTION
An object of the present invention is to. provide
a high-reliability processing apparatus and method

20 which permit the operator to promptly ascertain
the timing for replacement of filters for removing
resolution-lowering impurities and which solve the
problem of reduction in the yield.

According to a first aspect of the present

25 invention, there is provided a processing apparatus

comprising: a housing; a plurality of process

units arranged within the housing, for subjecting



t he résolution As a result, the concentration of

resol ution-lowering |npur|t|es i n the individual process units
exceeds an al |l owabl e val ue, |owering the yi el d of |C devices.
Therefore, the chemcal filter 5 needs to be replaced at appropriate

I nterval s of tine, and to this end, @ nethod is enployed wherein the
at nosphere in each of the process units inside the housing is
sanpl ed to nmeasure the concentration of resol ution-| owering
inmpurities. Wth this nethod however, the conge tration detection

requires much tidReoPiect to én&elrl’r&? o PR CERSPE MG %y Dr
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chemcal filter attached, sultin | e r fion in the
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to provide a hig processi ng adparatu d 20
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repl acenent of ters resol uti Wer | | npurities
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According to a flrst aspect of the present
which lowers resolution; a concentration detection

section for detecting concentration of the impurity in
a region outside of the filter; and a life estimation

10 section for estimating a life of the filter in
accordance with a result of detection by the concentra-
tion detection section.

According to a second aspect of the present

invention, there is provided a processing apparatus

15 comprising: a housing; a plurality of process
units arranged within the housing, for subjecting
an object to a series of processes including éoating
of processing liquid, exposure and development;
a transport mechanism for conveying the object to

20 and from the process units; an air cleaning mechanism
having a filter for removing impurity which is
contained in air introduced into the housing and which
lowers resolution; a first concentration detection
section for detecting concentration of the impurity

25 in a region outside of the filter; one or more second
concentration detection sections for detecting

concentration of the impurity in a corresponding



25 I nvention, there is provided a processing apparatus

conprising: a housing; a plurality of process units arranged within
t he housi ng, for subjecting - 5-
an object to a series of processes including coating of processing
sol ution and devel opnment foll ow ng gxpQsure; a transport mechani sm
for conveying the obj ect to and fromthe process units; an air
cleaning 5 mechani sm having a filter for removing inpurity which

is contained in air introduced into the housing and whi ch | owe

resol ution; a cpredateanipaddeegépnont the Pr§€€§F6H9f6P98€?§B?|ﬁQSlde

concentration of the inpurity in 3 on outside_of the filter: and
alife estimati®f the fllthctPoﬁlfﬁre§§ﬁmﬁﬁgPﬂgsﬁcFFP8 SPrtﬁé%ﬂpFFéP% n

accordance with a resulf tLed%tEctlon %gthe concent

det ection sectlén life o REEorB; CPEdﬁngchﬁ&ﬁa?pﬁgﬁu&F O%e present
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housi ng; a pIur G topPn riange ’n the houdi ng,
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signal from the second concentration detection section.
According to a third aspect of the presept
invention, there is provide a processing apparatus
comprising: a housing; a plurality of process units
10 arranged within the housing, for subjecting an object
to a series of processes including coating of process-
ing solution and development following exposure;
a transport mechanism for conveying the object to
and from the process units; an air cleaning mechanism
15 having a filter for removing impurity which is
contained in air introduced into the housing and which
lowers resolution; a first concentration de£e¢tion-
section for detecting concentration of the impurity
in a region outside of the filter; one or more second
20 concentration detection section for detecting
concentration of the impurity in a corresponding
predetermined region of the processing apparatus inside
of the filter; a life estimation circuit for estimating
a life of the filter in accordance with a result of
25 detection by the first concentration detection circuit;
an arithmetic operation section for comparing

a detection signal from the second concentration



of processing |iquid, exposure and devel opnent; a transport
mechani sm for conveying the object to 20 and fromthe process units;
an air cleaning nmechani sm having a filter for renoving inpurity
which is contained in air introduced into the housing and which

| owers resolution; a first concentration defection section for
detecting concentration of the inpurity 25 In a region outside of the
filter; one or nore second concentration detection sections for
det ecti ng concentration of the inmpurity in a c rrespondln%
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the filter; alife estipation section for estimat a.life of the
filter in accorﬁéﬁ@ﬁlﬁnﬁﬂralﬁégﬁpg gfwarnlng,déngFI §hTBY Fﬁ@tFP}st

concentration detectlon secti o noni, toré gg %ﬁt on_f
orice

moni toring a dePEEFEBA fOT OutEPﬁﬁéngFoWPFHéngegbﬁﬂa =, fazndng

rat1 on

d A
mventi on, & hor SSFELBROUNER &Cptecebaong ki Enk pdeARBEIk Bperdt prbecy

rising: a

housi ng; gt]o'n;fg'ﬁ' ggf)g{:{,ﬁse%ﬁa WRicke £ bR 51gn§'fl.r @ﬂ%@ W U;'l%et e N9,

of

for subje
than the preset threshold.

According to a fourth aspect of the present
invention, there is provided a processing method for
processing an object, comprising the steps of:

10 transferring an object selectively to a plurality of
process units arranged within a housing; subjecting the
object to a series of processes including coating of
processing solution, exposure and development in the
process units; removing, by means of a filter, impurity

15 which is contained in air introduced into the housing
and which lowers resolution; detecting concentration of
the impurity in a region outside of the filter; and
estimating a life of the filter in accordance with
a result of detection in the concentration detection

20 step.

According to a fifth aspect of the present
invention, there is provided a processing method for
processing an object, comprising the steps of:
transferring an object selectively to a plurality of

25 process units arranged within a housing; subjecting
the object to a series of processes including coating

of processing solution, exposure and development in



to a series of processes including coating of process- I ng solution
and devel opnent foll ow ng exposure; a transport nechani sm for
conveying the object to and fromthe process units; an air cleaning
mechani sm 15 having a filter for removing inpurity which is

contained in air introduced into the housing and which | ower s
resolution; a first concentration detection section for detecting
concentration of the inmpurity in a region outside of the filter

one or nore second 20 concentration detection section for detecting
concentration ofthen®hogass tynits ia xRPeIEbndithgreans of grfdddiastmi ned
regi on of the processing apparatus inside . of the filter; alife
estimation circuiftPydityesthigh iy containeq in falpfintroduqedringp
accordance with a result, of 25 = detection by the first concentration
det ection circuithe housing And hightiQWer LRt s Sevestidhpari ng

a detection signal fromthe sec qﬂlconcentratipn ) .
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one or more regions of the processing apparatus inside
of the filter; estimating a life of the filter in

accordance with a result of detection of the impurity
concentration in the region outside of the filter; and

10 monitoring the impurity concentration in the one or
more regions inside of the filter.

According to a sixth aspect of the present
invention, there is provided a processing method of
processing an object, comprising the steps of:

15 transferring an object selectively to a plurality of
process units arranged within a housing; subjecting the
object to a series of processes including cbating of
processing solution, exposure and development in the
process units; removing, by means of a filter, impurity

20 which is contained in air introduced into the housing
and which lowers resolution; detecting concentration
of the impurity in a region outside of the filter;
detecting concentration of the impurity in one or
more regions inside of the filter; estimating a life

25 of the filter in accordance with a result of detection
of the impurity concentration in the region outside of

the filter; comparing the impurity concentration in



section for outputting a warning signal to the warning section when
it is judged by the arithnmetic operation 5 section that the detection
si gnal shows a val ue greater than the preset threshold.

According to a fourth aspect of the present i nvention, there is
provi ded a processing nethod for qfee§ing an object, conprising
the steps of: 10 transferring an object selectively to a plurality of
process units arranged within a housing; subjecting the object to a
series of processes including coating of processing sol ution,
exposure and devkéopnenerimorderegions pnsddesofniths; fidiks¥i Wdthop neans of
a filter, inpurity 15 which is contained in air introduced into the
housi ng paedehnteresbadds padoigsNdng e}ef"'é‘éfﬂlﬁ@ ddn&BRt AAPYSH tot

the inmpurity in a region outside of the filter; estimating a
life of the f|IF@ﬂcﬁﬂtééEb?ﬂaﬁéeeﬁFFﬁ in the °§er€§uWPr8frﬁgﬂ€@Flon in the
concentration detection_ 20 cording.to a fifth

aspect of the piBgife of the fFHF@ﬁtﬂénhlﬁﬁgFetméon i ®&&SEr ocessi ng

nmet hod for ocessing an object, conprising the steps of:
transferr?ng antBBFEE?Egelectively to a plurality of 25 process units
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devel opment in present invention, the concentration of resolution-

lowering impurity in the region outside of thé filter

is detected, and based on the result of detection, the

10 life of the filter is estimated, whereby the timing for
replacement of the filter can be determined in advance.
High-reliability treatments can therefore be achieved
without lowering the yield.

According to the second and fifth aspects of the

15 presenf invention, the concentration of resolution-
lowering impurity in the region outside of the filter
is detected, the life of the filter is estimated based
on the result of detection, and also the concentration
of resolution-lowering impurity in the predetermined

20 region of the processing apparatus inside of the filter
is detected and monitored. Accordingly, the timing for
replacing the filter can be determined in advance, and
also the actual concentration of the impurity inside
the housing can be ascertained.

25 According to the third and sixth aspects of the

present invention, the concentration of resolution-

lowering impurity in the region outside of the filter



- 8- the process units; renoving, by neans of a filter,

impurity which is contained in air introduced into t he housi ng and
whi ch | owers resolution; detecting concentration of the inmpurity in
a region outside of 5 the filter; detecting concentration of the

I mpurity in one or nore regions of the processing apparatus inside
of the filter; estimating a life of the Tilter Tin accordance with a
result of detection of the inpurity concentration in the region
outside of the filter; and 10 nonitoring the inpurity concentration in
t he one or is meteategi,omnd rdialel idfe tdfe thd tferlter is estimatedcordi ng
to a sixth aspect of the present I nvention, there is provided a
processi ng nmet hdihssfid on the neseddsfihgleteabjact, Bormhesi mhe he steps of :
15 -transferring an object selectively to a plurality of . process
units arranged Wanbentyatden of rapglathignr kawering impwpitactinotheseries
of processes including coating of, processi ng sol ution, exposure and
devel opment in tREedetermingg Fegdon, ff Lhe RRAASTEING IRRAA IS ainsider,

mpurity E?O ogwgﬁg1gfiég¥“f§r1é¥éé¥éﬂf ;ryé€£¥¥¥g%i£¥é%§ E%ﬁg%gégg
is compared with the preset threshold, and a warning is
issued when the detection signal shows a value greater
than the preset threshold. Accordingly, the timing
for replacing the filter can be determined in advance,
10 and even if the filter becomes deteriorated before
expiration of its estimated life to such an extent that
the resolution lowers due to high concentration of the
resolution~lowering impurity within the housing, such
high impurity concentration can be detected without
15 fail, thus enhancing the reliability of the apparatus.
Additional objects and advantages of fhe invention
will be set forth in the description which follows, and
in part will be obvious from the description, or may
be learned by practice of the invention. The objects
20 and advantages of the invention may be realized and
obtained by means of the instrumentalities and combina-
tions particularly pointed out hereinafter.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
25 in and constitute a part of the specification, illus-
trate presently preferred embodiments of the ihvention,

and together with the general description given above



and which |l owers resolution; detecting concentration of the

I mpurity in a region outside of the filter; detecting concentration
of the inpurity in one or nore regions inside of the filter
estimating a life 25 of the filter in accordance with a result of
detection of the inpurity concentrﬁ lon in the region outside of
the filter; conparing the inpurity concént ion in

-9 the one or nore regions inside of the filter with a

preset threshold; and issuing a warning if the inpurity

concentration demnecttde idetialid eshelemcniptd oregifontdie preferiredi @mboidit-he
filter is higher than the preset 5 t hr eshol d. According to
the first and f owmnts giyectelow,t iserve to expdadmt tiheyemingipleseof
concentration of resol ution- |l owering inpurity in the regi on outside
of the filter the invenddoaoted, and based on the result of detection, the
10 life of the filter is estimated, whereby the timng for

repl acenent of the fil%Gr kdf e RiGderHee®l f £Paddcw-development

H gh-reliability treatments can therefore be achi eved :
5 processing system for semiconductor wafers, to which

the present invention is applied;

FIG. 2 is a sectional view of the system.takeh
along line II-II’ in FIG. 1;

FIG. 3 is a conceptual diagram illustrating an

10 example of how the life of a filter is estimated
according to the present invention;

FIGS. 4A and 4B are diagrams showing, by way of
example, screens displayed at a display device used in
the estimation of the life of a filter according to the

15 present invention;

FIG. 5 is a sectional view of an coating-
development processing system for semiconductor wafers
according to another embodiment of the presenﬁ
invention;

20 " FIGS. 6A to 6C are diagrams showing an example of
how filters are changed in position where filters are
arranged in multiple stages;

FIG. 7 is a flowchart showing a preferred mode of
detecting the concentration of impurities according to

25 the present invention;

FIG. 8 is a side view of a resist coating unit in

the system shown in FIG. 1; and



wi t hout | owering the yield. According to the second and fifth
aspects of the 15 present invention, the concentration of resolution-
| owering inpurity in the region outside of the filter i s detected,
the life of the filter is estinmated based on the result of
detection, and also the concentration of resolution-Iowering

I mpurity in the predetermned 20 régi&ﬁ of the processi ng appar at us
inside of the filter is detected and nonitored. Accordingly, the
timng for replacing the filter can be determ ned in advance, and
al so the actual concd&dGSat i9%n agid t9&: drepdiiagramssiiddustrating Hdehousi ng
can be ascertained. 25 According to the third and sixth aspects
of the praaeiPrlenianBicenr dame & atiddn hdicho @pen ings sloftiiogn of a
lowering inpurity in the region outside of the filter
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based on the result of detection. Further, the concentration of
resol uti on-| owePPR§®npurity in the predet erm ned regi on of the

g{gﬁgfsiﬂ  apparatus st e arrep pESCRISTION'SE s IRNGEFLy 2 detection
Embodiments of the present invention will be
hereinafter described in detail with reference to the
accompanying drawings.
FIG. 1 is a plan view of a coating-development
10 processing system for semiconductor wafers to which the
present invention is applied, and FIG. 2 is a sectional
view of the system taken along line II-II’' in FIG. 1.
The coating-development system comprises
a cassette station 1 on which are placed cassettes C
15 containing a plurality of semiconductor wafers W,
a process section 2 including a plurality of process
units for subjecting the semiconductor wafers W to
a series of processes including resist coating and
development, a transport mechanism 3 for conveying
20 the semiconductor wafers W between the cassetfes c
and the process section 2, and an interface section 4
which is arranged on one side of the system opposite
the cassette station 1 with the process section 2
interposed therebetween and to which a light exposure
25 unit 21 can be connected in a manner adjacent thereto.

The transport mechanism 3 includes a mechanism 11

movable along a transport path 12 in the direction of



I's conpared with the preset threshold, and a warning is I ssued when

the detection signal shows a val ue greater than the preset

t hr eshol d. Accordingly, the timng for replacing the filter can be
determ ned i n advance, 10 and even if the filter becones deteriorated
before expiration of its estinmated hfe_to such an extent that

the resolution |lowers due to high concentration of the

resolution-lowering inpurity within the housing, such high inmpurity
concentration can be detecteg m%tho fail, thus enhanC|ng t he
reliability of ?ﬁ’éa%%%‘?% u% e Cassetteﬁdd???oﬁgilso’B?EEPEléﬁ‘d dvant ages
of the invention aet forth éhe descrhgtlon whi ch foll ows,
and in pa?RV¥I2p %e%bQ?B BCFPBnWFﬁErd SEYPPRi b GRSREY LS be

| ear ned by pract§ce of ghe ,nvention. The ob ects advantages of

the invention ndy2heRe I?dit RoPrOocess sgf é?ﬁe& 88 ﬁ%aﬁngF Pge
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The acconganylng dra*hggﬁrogggghsgeglogcgrRg%agegasgggently =Tl constitute

a part of the specificat preterred

embodi ment s of é@ﬁs%@ﬂ@f&i?ﬁ at its ceﬂ@grgogﬁahgrpfﬁ591399 8eneidkess

description given above
units are arranged on both sides of the passage 7.

The process section 2 is also equipped with a main
transport mechanism 5 movable along the passage 7.

10 The main transport mechanism 5 has a wafer supporting
arm 6 which is capable of rotary motion, up-and-down
motion and advancing/receding motion, and conveys
a semiconductor wafer W to an from the individual
process units while holding the wafer W with its arm 6.

15 On one side of the passage 7 are arranged baking
units 13, a brush cleaning unit 14, an adhesion process
unit 15, a cooling unit 16 situated under the unit 15,
and a baking unit 17. On the other side of the passage
7, two resist coating units 18, a water washing unit 19

20 and two developing units 20 are arranged. Thus, the
resist coating units 18 and the developing units 20 are
located on one side of the passage 7 while the baking
units 13 and 17 are located on the other, so that the
resist coating units 18 and the developing units 20 are

25 prevented from being affected by heat.

The interface section 4 is provided with

a table 4a for placing a semiconductor wafer W thereon,



and the detail ed description of the preferred enbodi - ments give

bel ow, serve to explain the principles of the i nvention.

FIG 1 is a plan view of a coating-devel opnent 5 processi ng system for
sem conductor wafers, to which the present invention is applied;

FIG 2 is a sectional view of the systemtaken along line I'l-11 in
FIG 1; FIG 3 is a conceptual “diagramillustrating an 10
exanple of howthe life of a filter is estimted according to the
present invention; FI GS. 4A and 4B are di agrans show ng, by
way of @ghglach semdeendlichisimwadeat W idi $plaay feerieck tos@dd n

the estimation of the life of a filter according to the 15 pr esent

i nvention; from the pxposmines unidedl on@l thicewadfleadacoatimghe

devel opnment processing system for sem conductor wafers according to
anot her enmbodi M@RPOSMTEh AN teddnt @ predeterpiged ircuid pattern i§ Gs. 6A
to 6C are di agrans show ng_an exanpl e of how filters are changed in

position where fionmads ogy £he semicondueigad wafesm W hgvdngt agaesist

5 applied thereto, with the use of a photomask or the
like.

By integrating different process units into one
body in this manner, it is possible to save space and
improve the efficiency of the treatments. The process

10 section 2 including the aforementioned process units is
arranged within a housing 25 (see FIG. 2), and the
system is in its entirety arranged in a clean room.

In the coating-development processing described
above, a semiconductor wafer W in a cassette C is

15 transported to the process section 2 and is then
subjected successively to cleaning in the brush
cleaning unit 14 and in the water washing ﬁnit 17,
hydrophobic treatment in the adhesion process unit 15
to enhance the adhesion of the resist, cooling in

20 the cooling unit 16, and application of a resist of
chemically amplified type in one of the resisf coating
units 18. Subsequently, the semiconductor wafer W is
subjected to prebaking in one of the baking units 13,
followed by cooling in the cooling unit 16, and

25 after the semiconductor wafer W is transported to
the exposure unit 21 via the interface section 4, it

is exposed to a predetermined pattern of lighf.



FIG 7 is a flowhart showi ng a preferred node of detecting the

concentration of inpurities according to 25 the present invention;

FIG 8 is a side view of a resist coating unit in t he system shown
in FIG 1; and - 12 -

FIGS. 9A and 9B are diagrans illustrating th principle in
accordance with which opening notion of a 1 ~ door of the resist coating
unit is detected by a magnet sensor. 5 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Enbodi ments of the present

i nvention w |l [The semicondmcdiorafmasfrerddscirs bagh im aetvatedvitidh thef er ence to
t he acconpanyi ng draw ngs. FIG 1 is a plan view of a
coat i ng- devel oprpafcesB) sect iipmodessiiandg: sy sintreffac s sdctomiuck andvaf ers to
whi ch the present invention is applied, and FIG 2 is a sectional

vi ew of the systsevpjested dompatiarprqsuyg bgking gn the baking unit the
coati ng-devel opnent system _conpri ses a cassette station 1 on which

are placed cassét &hepicedly ampddcfy iRy Zesisth-al ithedr afdedhfict or

waf er s . .
MIS semiconductor wafer W is cooled in the cooling unit 16,

it is subjected to development in one of tﬁe developing
units 20 to form a predetermined circuit pattern
thereon, and the residual developer is washed off ﬁsing
rinsing solution. The semiconductor wafer W which has

10 thus been subjected to development is convefed and
placed in a predetermined cassette C on the cassette
station 1 by the main transport mechanism 5 and the
transport mechanism 3. Where an antireflection film
is to be formed on the surface of the semiconductor

15 wafer W, the wafer W is coated with a resist for
antireflection in the other of the resist coating
units 18, then baked, and applied with the chemically
amplified resist.

An air cleaning mechanism and an impurity

20 concentration detection mechanism for detecting the
concentration of impurities that lower the resolution,
both provided in the coating-development system of this
embodiment, will be now described. As shown in FIG. 2,
an air cleaning mechanism 27 is arranged above the

25 process section 2, for supplying clean air to the
interior of the process section 2. The air cleaning

mechanism 27 is located within a passage 39 through



a process section 2 including a plurality of process units for

subj ecting the sem conductor wafers Wto a series of processes

i ncludi ng resist coating and devel opnent, a transport nechani sm 3
for conveying 20 t he sem conductor wafers Wbetween the cassettes C
and the process section 2, and an interfacgesectlon 4 " which is
arranged on one side of the system oppoSit the cassette station 1
with the process section 2 i nt erposed t herebetween and to which a
| i ght exposure 25 unit 21 can be connected in a manner adjacent

t hereto. which alheisr an$poducedchamosithg prokedes secrdomar sm 11
novabl e al ong a transport path 12 in the direction of

- 13 aframgandnctoB8t hétvasedt aés anangpelingsie plartiiom ©F

conveys a sem conductor wafer between the cassette station 1 and the
process sectionthewhpngingl dhngand Compﬁhéeﬁaﬁeﬁhﬂmﬂﬁaﬂt§lé¢#m12£, 5

The process section 2 has a passage 7 forne substantially at its
center, and a pPuP&PW%?gofaEréges§nd a ULPﬁnﬁﬂét&Fezﬁrﬁ&ﬁ@@@e@nl@oth si des

f th assage The process section 2 i.s also equi ed with a main
of the p ? g thls order froﬁ top downward. Air cleane% pp he air

cleaning mechanism 27 flows downward and is supplied
to the process section 2, and among the elements
constituting the mechanism 27, the chemical filter 28
has the function of removing alkaline components that
10 lower the resolution of the chemically amplified resist,
for example, ammonia, organic amines such as NMP
(N-methylpyrrolidone), etc., and thereby preventing
reduction in the resolution. The chemical filter 28
is provided for each of the process units. The ULPA
15 filter 29 is also arranged at an air inlet of the
resist coating unit 18 located below the air cleaning
mechanism 27 but may be omitted.
At the bottom of the passage 7 of the process
section 2, an air discharge passage 31 is formed in
20 which a discharge fan 32 is arranged so that the air
taken in from above may be forcibly discharged downward.
Accordingly, impurities which lower the resolution, if
present in the process section 2, are discharged
downward to the outside of the system and thus do not
25 adversely affect the semiconductor wafers W.
In the resist coating unit 18, for example, a spin

chuck 23 is arranged inside a cup 22 for preventing



transbort mechani sm 5 novabl e al ong the passage 7. 10  The main

transport mechanism5 has a wafer supporting arm 6 which is capable
of rotary notion, up-and-down notion and advanci ng/ recedi ng noti on,
and conveys a sem conductor wafer Wto an fromthe individual
process units while holding the wafer V[MAHH its arm6. 15 On one
side of the passage 7 are arranged baking units 13, a brush cl eaning
unit 14, an adhesi on process unit 15, a cooling unit 16 situated
under the unit 15, and a baking unit 17. On the other side of the
passage Ecatteriag of doat ineg intit aisiShownwdineF Mas# n@anshia 19 20
and two developing units 20 are arranged. Thus, the resi st coating

units 18 and t h&eddFomgivicherumate W dise attracted dyavagusm e tiqre & t he
passage 7 while the bakin% units 13 and 17 are |ocated on the _
other, so that tH& spin chucksi2d. cAd fdanmiads by thed alfe cdd@ANt g ng units

20 are 25 prevented from being affected by heat.

The
i nterface secti QFAESEy &/ d€d ipttieduced intg the cupy %% f59mahey ey

?enicondu%tor W%H%’dﬂﬁ&ge%%%nbemiconductor wafer W is rotated togethef
with the spin chuck 23 by a pulse motor 24, resist
solution is fed from a nozzle (not shown), whereby
resist film coating is performed. |

The interface section 4 also is provided with
10 an air cleaning mechanism similar to the mechénism 27
described above, so that clean air is supplied to the
interface section 4 as well.
As shown in FIGS. 1 and 2, air inlet ports 35
open to the interiors of the resist coating units 18,
15 the developing units 20 and the interface section 4
at locations immediately below the air cleaning
mechanisms 27, and an air inlet port 36 opens at a
location outside of the chemical filter 28. These air
inlet ports 35 and 36 are connected to a concentration
20 detection mechanism 40 through sampling pipes 37, and
the concentration detection mechanism 40 detects the
concentration of resolution-lowering impurities in the
sampled air, for example, the concentration of ammonia.
The concentration detection mechanism 40 comprises
25 a tank 41 containing pure water 42, and a concentration
analysis section 44. A delivery pipe 43, which is

provided with an air intake fan (not shown), has an end



and each sem conductor wafer Wis transferred to and fromthe
exposure unit 21 via the table 4a. In the exposure unit 21, a
predetermned circuit pattern is formed on the sem conductor wafer W
having a resist 5 applied thereto, with the use of a photonmask or the
li ke. By integrating different_process units into one

body in this manner, it is possible to Sav 8sp?ice and “inprove the
efficiency of the treatnents. The process 10 section 2 including the

af orenenti oned process units is arranged within a housing 25 (see
FIG 2), and thportion isgsttedi $nto the putéreayenréanipdthe haokedh.room
In the coating-devel opnent processing descri bed above, a

sem conduct or wAferty¥ken ancésemttheCairy ifbet porbsspbrordfromt hbeprocess
section 2 and is then subj ected successively to cleaning in the
brush cberhi 8§ umi introdndedninhe theectankshhngughi the7,

hydrophobic treatment in the adhesion process unit 15 to enhance

t he adhesi on of sempliagiBipegodVi agdi Aispolved ipetheoPRHY WALErieangnd
application of a resist of . chemcally anmplified type.in one of the
resi st coating the pure wpterign whpsBqaBReRya ifecdierPivRdudBoluddrer wWis
subj ected to prebaking in one of ;the baking units 13, 'Bol owed by
cooling in the tBoFhRgCoRFentEating anglysis sectipReddchhEBHENCEBR wafer W

is transported to
P delivery pipe 43. In the concentration analysis

section 44, analysis of ammonia etc. is performed.
The result of the analysis by the concentration
10 analysis section 44 is output to a CPU 50, which then
executes a predetermined process, whereupon a.display
device 51 displays a predetermined screen and, if the
occasion arises, an alarm device 52 displays a warning
message or an alarm is sounded or both of these are
15 carried out. The CPU 50 is also connected to the motor
of the main transport mechanism 5, the motor 24 of the
spin chuck 23, etc., to control the elements cbnnected
thereto. Motors associated with spin chucks in the
developing units 20 can also be controlled by the CPU.
20 " Air taken in from the air inlet port 36 located
outside of the chemical filter 28 is the air from
which impurities that lower the resolution are not yet
removed by the chemical filter, that is, the air in
the clean room in which the coating-development system
25 is arranged. By detecting the concentration of such
resolution-lowering impurities in this air, for example,

the concentration of ammonia, with the use of



t he exposure unit 21 via the interface section 4, it IS exposed to
a predeterm ned pattern of |ight. .
15 - The seniconductor wafer Wis again conveyed to the
process section 2 via the interface section 4 and _subjected to
post exposure baking in the baking unit 17 to chenmically anplify the
resist. Then, after the 5 semi condict dP wafer Wis cooled in the
cooling unit 16, it is subjected to devel opnent in one of the
devel opi ng units 20 to forma predetermned circuit pattern
thereon, and thé&heesiodoaintaatdlonpele ties: tiashecdfanivsi 49, it is rinsing
solution. The sem conductor wafer Wwhich has 10 thus been subj ected
to devel opment Ppossdinieysd determine topiwdeed degreeprsgetEimicredassette C
on the cassette station 1 by the main transport nechanism5 and the
transport mechakPs®r3pPPedeia &heamhandiqadctfiidiei.l mSince the capadidy or med
on the surface of the sem conductor 15 wafer W the wafer Wis coated
with a resist f@f the chemigalr &illdem een b Hetermimest irhdeamms sif eoat i ng
units 18, then baked, and applied with the chemni call ] canplified
resist. 3 total amount of trapped impurities, the lifetime of the
chemical filter can be estimated by regularly detecting
the concentration of impurities in the air which is not
yet passed through the chemical filter.
In this case, the CPU 50 functions as a life
10 estimation section for'estimating the life of the
chemical filter based on the result of concentration
detection. Specifically, the CPU 50 is supplied
with the result of detection of the concentration of
impurities contained in the air outside of the chemical
15 filter 28, and based on the input data, calculates an
average remainder of the life of the chemical filter.
More specifically, the concentration of impurities
in the air taken in from the air inlet port 36 is
periodically measured, and the CPU 50 calculates an
20 avérage concentration C according to equation'(l) below.
C=2Z(a X b)/Za (1)
where a represents the number of days between the
previous analysis and the current analysis, and b
represents the value obtained in the latest analysis.
25 Then, the number of remaining days R of the life
is calculated according to equation (2).

R={a X B - Z(a X b)}/C 1 (2)



An air cleaning mechanismand an inpurity 20 concentration detection
mechani sm for detecting the concentration of inpurities that | ower
t he resol ution, both provided in the coating-devel opnent system of
this enbodi nent, will be now described. As shown in FIG 2,

an air cleaning nmechanism 27 is arranged a? ve the 25 process section
2, for supplying clean air to the - terior of the process section
2. The air cleaning mechani sm 27 is located within a passage 39

t hr ough - 16 - which air is
i nt roduced i nt owhdmwee prodesthsedidmn (Rays), Bfismthedooncedtgiatismned at an
upper nost portion of t he housing 25, and conprises a chemcal filter
28, a blandng 4n B0representt Phhéei lifetBeaof angeewi iilter, this
order .fromtop dowward. Air cleaned by the air cleanin% mechani sm
27 flows downwatbatntsi stheppapeeity of the fhbtereceSpesiéticahly, and
among the el enents constituting the mechanism 27, the chem cal
filter 28 @ h4s & hindigrtesnthe Ferdvihy af khhenBllbabonéArs that 10

| ower the resolution, of the chenicaljg anplified resist, .
5 example, a¢ = 1 year if the concentration B is 2 ppb,

and ¢ = 2 years if the concentration B8 is 1 ppb.
More specifically, based on the results of

concentration detection in past analyses (a), (b) and

(c) as shown in FIG. 3, an average concentration is

10 calculated, then a hatched area which indicatgs the
degree of past consumption is subtracted from the
filter capacity to obtain an area indicated at X,
and the obtained area is divided by the average
concentration to obtain the remainder R of the life.

15 The CPU 50 performs the aforementioned calcula-
tions for each of the filters, and data on each filter,
such as the remainder of the life, is displayed at the
display device 51. Specifically, two screens, that is,
a current status screen and a setting screen shown in

20 FIGS. 4A and 4B, respectively, are prepared for each of
the filters for management of the lives of the filters.
The screens are prepared for each of the filtérs
because the filters are mounted on different days and
thus the remainders of their lives are different.

25 Also, the setting screen is prepared separately from
the status screen in order that the data may not be

altered carelessly by changing the value @ or B or by



for exanple, ammoni a, organi c am nes such as NWP

(N-met hyl pyrrolidone), etc., and thereby preventing reduction in
the resolution. The chemcal filter 28 is provided for each of the
process units. The ULPA 15 filter 29 is also arranged at an air inlet
of the resist coating unit 18 Iocaifd bel ow the air cleaning
mechani sm 27 but nmay be om tted. - At the bottom of the passage
7 of the process section 2, an air discharge passage 31 is forned
in 20 whi ch a discharge fan 32 is arranged so that the air

taken in from ghowes imy tiee foesebl puttenhar ged downwar d.

Accordingly, inpurities which |lower the resolution, if present in
the process section 2n thésdmaphergetihe lives dféwhher dheniché dalseds of
the system and thus do not 25 adversely affect the sem conduct or
wafers W can be eshimibedessot thaht thg thmingsgfoforepkagpnentaofpin
chuck 23 is arranged inside a cup 22 for preventing, .

- 17 - theaindividual fhétersisan ke dabapnined| & 2dvapgea

sem conductor wafer Wis attracted by vacuum suction o, the spin
chuck 23.5Air cTebficRreverte dpfeeté¥pi Rgoducts from being produced

due to deterioration of the filters, and accordingly,
high-reliability processes can be achieved without
reduction in the yield. Also, the concentration of.
resolution-lowering impurities, for example; the

10 concentration of ammonia etc., is integrated for the
operation hours, and based on the integrated value,
that is, based on the value reflecting the past
measurements, the lives of the filters are estimated.
It is therefore possible to detect the degree of

15 deterioration of the filters with accuracy, permitting
high-accuracy estimation of the lives of the filters.

The display device 51 may also be used for

monitoring the concentration of impurities in the air
outside of the chemical filters 28, that is, the air

20 in the clean room, to control the air in the clean
room so that the concentration of resolution-lowering
impurities may be lower than a limit value of,
for example, 10 ppb.

The above embodiment uses a single layer of

25 chemical filter, but two layers 28a and 28b of chemical

filter as shown in FIG. 5 may be used, in which case

resolution-lowering impurities can be removed with



mechani sm 27 is introduced into the cup 22 from above, 5 and while
the sem conductor wafer Wis rotated together with the spin chuck
23 by a pulse notor 24,. resist solution is fed froma nozzle (not
shown), whereby resist filmcoating is perforned. _ The
interface section 4 also is provided with éo an air cleaning nechani sm
simlar to the nmechani sm 27 descri Béd above, so that clean air is
supplied to the interface section 4 as well. _ _ As shown
in FIGS. 1 and 2, air inlet ports 35 open to the interiors of the
resi st coating iigherl8eliabilitythe Idetdlispiempodiment20 aand itrthelniletter f ace
section 4 at | ocations inmediately below the air cleaning .
mechani sns 27, 20dtadbai ppenEedtper logatdpansusside of the jupesm on out si de
of the chemcal filter 28. These air inlet ports 35 and 36 are
connected to a EbRPéRBlafidker288a, age: apotdermadiradndeta@ortir Abdh
sanpling pipes 37, and the concentration detection mechani sm 40
detects the opensc gfcantPatdanobetyesnytihen tvewehemd ciedp fdilitieds i n t he
sanpled apr, for _exanpl t he_concentration of anmoni a. ) The
concent r afi on d@@éc?ggngﬁﬁchaﬁPi%PWGneoﬁBPi§E§0325re degcrifeds Bbogifai ni ng
pure water 42, d a.concentration , ..analysis section 44. A delivery
pi pe 43, which %Be 1ite O%pr9i888m%FFH i lker %ﬁﬁaﬁénfgﬁ ESSLTSH@M) , has
an end by detecting the concentration of impurities in the
air taken in from the air inlet port 36a, and also the
life of the chemical filter 28b can be estimated by
10 detecting the concentration of impurities in the air
taken in through the air inlet port 36b. Similarly,
where filters are arranged in three or more stages,
the life of each filter can be estimated by detecting
the concentration of impurities in the air present
15 between corresponding two adjacent filters.

By arranging filters in layers and estimating the
life of each filter, it is possible to replace filters
while maintaining high cleanness inside the system.
Specifically, when it is judged that one filter needs

20 reélacement, it may be detached and the cleanness
inside the system never lowers if the lives of the
other filters have not expired.

If the amount of impurities caught in a chemical
filter reaches about 70% of its adsorptivity, then the

25 filtering capacity of the chemical filter thereafter
lowers. 1In the case of a single-stage chemical filter,

therefore, the filter must be discarded when about 70%



- 18 - portion inserted into the pure water 42 in the tank 41.

Air taken in fromthe air inlet ports 35 or fromthe port 36 is

i ntroduced into the tank through the sanpling pipes 37 and di ssol ved
in the pure water, and 5 the pure water in which amonia is dissol ved
I's guided to the concentration gnangig section 44 through the
delivery pipe 43. In the concentration analysis section 44,

anal ysis of amonia etc. is perforned. The result of the

anal ysis by the concentration, 10  analysis section 44 is output to a
CPU 50, which tRénits adsorpidvitysis peagaedrni HoWeyeEeedd WHFeC@RSOn a

di spl ay devi ce 51 _di spl ays a predeterm ned screen and, if the
occasi on arisestaﬁhSWéFﬁﬂd§&E§§r§236F§BH§93l& Mulkilpde stages,essage or

an alarmis sounded or both of these are 15

al so connect ed t8°t hA&lkBESr can be®%s {iRe tRa ROt r g sm 5, the
not or 24 of the . Spin chuck .23, c.,.to control the elenents
Comectad. | Cadsprgrav YRy SPECATinalaTay thi RREHT ot drD T Hine

devel opi ng units ,20 ca | so. be_contral |l ed by . the CPU ., 20 Air
Caken n Brom t AEeRr PR For 8p8er" Fhehioaoq P blS WY pe’Greater

carr.i out. . The CPU 50 is
100%

than 70% of their adsorptivity if only the amount of

impurities adsorbed to the innermost chemical-filter

is smaller than 70% of the adsorptivity, 56 that the

chemical filters can be used almost up to 100% of their
10 adsorptivity.

This will be explained with reference to FIGS. 6A
to 6C illustrating a specific procedure for-changing
chemical filters. Three-~stage mounting ports 60a, 60b
and 60c are provided for chemical filters, and chemical

15 filters are mounted to two of the three ports as
illustrated. As shown in FIG. 6A, chemical filters 61
and 62 are mounted respectively to the ports 60a
and 60b. When the chemical filter 62 has come to an
end in the life and needs to be replaced, the filter 62

20 is replaced with a new chemical filter 63, as shown in
FIG. 6B. Then, as shown in FIG. 6C, the chemical
filter 61 is detached and mounted to the outermost
port 60c. Since the chemical filter 61 is thus located
outside of the new filter, it can be used almost up to

25 100% of its adsorptivity.

Where chemical filters are arranged in two stages

as stated above, the total number of screens greatly



outside of the chemcal filter 28 is the air from which inpurities
that | ower the resolution are not yet renoved by the chem ca
filter, that is, the air in the clean roomin which the

coat i ng-devel opnent system 25 is arranged. By detecting the - _
concentration of such resolution-lgyering inpurities in this air
for exanple, the concentration of ammonia, with the use of

- 19 - t he concentration detection nmechanism40, it is

possible to determne to what degree inpurities are to - be trapped
in the cheni cal icreasessidc&henhdvigasgeiceps, that isf the chemeodl filter
can be determined in terns of a 5 total anmount of trapped inpurities,
the |ifetinme of StR&us screencgag dye pettdnacgareeneshpwit éa E)TGlsﬁglﬂAarI y
detectin t he concentratiqQn of inpurities in the air which is not
yet passgd thr o8GR tRe CRERECALVELYVyeare Prepared for|gaghi efcibe the CPU

50 functions as a.life 10 estinmation section for estimating the life
of the fRdtexs: £ oy aVopss &b isn the revaindsrsceficéher ddves I f
detection. Specificall t he CRU.50 is .S i ed ., W.th the result o
detection>of th&%c ﬁ@e%??gfigﬁdoﬁower £11%krs may be displayed on

a single screen, whereby the number of screens can be
reduced by half.

The timing for replacement of the individual
chemical filters can be ascertained in this manner.

10 By detecting also the actual concentration of impufi—
ties in each of the resist coating units 18, the
developing units 20 and the interface sectibn-4, it is
possible to cope with a situation where the filters
become deteriorated before expiration of their

15 estimated lives.

To this end, according to this embodiment, the
air inlet ports 35 are formed so as to open to the
interiors of the resist coating units 18, the develop-
ing units 20 and the interface section 4 at locations

20 immediately below the air cleaning mechanisms 27, as
mentioned above, and the concentration of resélutién—
lowering impurities, for example, the concentration
of ammonia contained in the air taken in through
the individual air inlet ports is detected by the

25 concentration detection mechanism 40.

A detection signal from the concentration

detection mechanism 40 is input to the CPU 50, and



I mpurities contained in the air outside of the chemcal 15 filter 28,
and based on the input data, calculates an aver age renai nder of the
life of the chem cal filter. More specifically, the
concentration of inmpurities in the air taken in fromthe air inlet
port 36 is peri odi cal |y neasured, §gd the CPU 50 cal culates an 20
average concentration C according to equation (1) bel ow. C =
[err](a X b)/[err]a (1) where a represents
t he nunber of daxs het ween t he previous anal ysis and the current
anal ysis, and bt etecF@ﬁr€§§5?§tFﬁ§l@@IG§ gbsalaradi att hhel display
anal ysis. 25 t he nunber of remmining days R of the life
i s cal cul at ed aGEBFBFnal BhéﬁUaF?GNeFZFS a monitoring dfvicperr Fhis

r] - [err](a_X.Db . L. .
Egr 1 [ ](MBQF@lgsi§CFH81téPﬁF€H§§§f}°P§rPF F@PPﬁétéSﬁcéﬁtFaﬁion
and a X [err] repres

: ' ' f
capacity of the® FF?gnéggbggpih%e |n§80 the' gb?iFBFPF PﬂﬂFEa?é aﬂﬁe

capacity gf thechb! iftect8te éecuoﬁxmo beascdr{Ehet’ at"§15°RREL 2" O

t he

The detection signal input to the CPU 50 is
compared with a preset threshold. Specifically, if
the limit value at and below which impurities do not
adversely affect the resolution is 1 ppb, for example,

10 this value is set as the threshold to be compéred with
the detected value by the CPU 50. If the impurity
concentration exceeds 1 ppb, the CPU 50 supplies
a command to the alarm device 52 which then gives
a warning. As such warning, a warning message is

15 displayed or an alarm is sounded or both of these are
performed. The warning message may be displayed at the
display device 51. The alarm device 52 may also be
operated in cases where the concentration of impurities
in the air taken in from the outside of the filter 28

20 or 28a or between the filters 28a and 28b is higher
than a predetermined value.

Thus, the concentration of resolution-lowering
impurities is detected for each of the resist coating
units 18, the developing units 20 and the interface

25 section 4 which can be adversely affected by such
impurities, and a warning is issued if the impurity

concentration becomes higher than the allowable limit



and a = 2 years if the concentration [err] is 1 ppb. Mor e
specifically, based on the results of concentration detection in
past anal yses (a), (b) and (c) as shown in FIG 3, an average
concentration is 10 cal cul ated, then a hatched area which indicates

t he degree of past consunption is Zgbtiacted fromthe

filter capacity to obtain an area indicated at X and t he obtai ned
area is divided by the average concentration to obtain the

remai nder R of the life. 15 The CPU 50 perforns the

af orenent i oned e&l cfon-example, ijppb.fodltedshtberefiorei ppssiblendodata on
each filter, such as the remainder of the life, is displayed at the
di spl ay devi ce Baplapecshemiray), fihbeser wakbouthfailseven in t%@ c@seent
status screen and a setting screen shown in 20, FIGS. 4A and 4B,
respectively, aPf preppeetefofdetgehogation of fijgers| thas £enn@&nagenment
of the lives of the filters, .. The screens are prepared for each of
the filters be depgetedebynthei LidpsestdmabinnedesArdrrrePORVedays and

t hus the genaindgrs,of their lives are difLehgn .25 Al so, the setting
screen is°prepattd $BpERLfef§SProfie threshp P&t GOMBAFESAT RYorBS t hat

ngrf‘agf by’ "%pl%50 is set®tbChtYaldeCERATIE P P¥nSAARAE" 1100 0 e @ o

limit value, for example, 0.7 ppb, then more time is
allowed for the replacement of filters.
When the threshold is exceeded in any of the

10 resist coating units 18, the developing units 20 and
the interface section 4, the CPU 50 sends a stop
command to individual driving sections to stop the
treatments. By stopping the processes, it is possible
to prevent reduction in the yield with high reliability.

15 The processes may be brought to a stop in various
ways. Namely, when the detected value of impurity
concentration has become greater than the threshold of,
for example, 1 ppb, all of the processes may be
immediately stopped, or the processes may be stopped

20 after completion of process of unprocessed wafers
remaining in the process section 2 etc. In the former
case, it is possible to prevent without fail the yield
of wafers from reducing due to low resolution} but the
unprocessed wafers remaining in the process section 2

25 are wasted. In the latter case, on the other hand, the
wafers W are not wasted, though they may be affected by

low resolution. Either of the two methods may be



- 21 - pressing the reset button. In this manner, the

lives of the chemcal filters can be estimated, so that the timng
for replacenent of the individual filters can be determ ned in
advance. 5 This prevents defective products from bei ng produced

due to deterioration of the filters, and aggordingly, ' :
high-reliability processes can be achi eved wthout reduction in the
yield. Al so, the concentration of resolution-lowering inmpurities,
for exanple, the 10 concentration of ammonia etc., is integrated for

t he opePEPL 8K oRFSOrdARI nES e8I BRUNAEANRBEgr at ed val ue,

that is, based th I fl ecti t.h t ts, th
[i'ves of the filtershlFa:cehPinitais Judoed” Fhaks thrcArbre Sosd e 2o
detect. t he degrgﬁ of .15, deterigra .on of the f%l%grsrmdth accur%%¥
pernitting e LPBRTLEX (FARGREF AP oAN P Y hBE| F08s T6F 1ie SRATRTS.
The di spl devi 51 | b d for. | LOLI t

concent ration oPEkBulPe) E6°; ey RaSREfa’ Shits 20, polliEhEr i EEs o

filters 2§’ thaEeE%iobgg ﬁég ?%g?m?thQaEQ§ EhSﬁUtﬁaoghrE%hBQQRthFJhe air

in the clean m'so concentration of resoluti‘on-lowering

impurities may pgyl 89ehal"@8nerbl ™heVAhYR lansport mebRan®%H ™ &n 10 ppb.

such a manner that the semiconductor wafers W are
inhibited from entering that unit orx section of which
the impurity concentration is abnormally high.

10 In this case, although the semiconductor. wafers W
are prevented from being transported to that unit or
section of which the detected value of impurify
concentration is greater than the threshold, the other
units/section can continue their processes, whereby

15 reduction in the yield is prevented without fail and
also reduction in the throughput can be minimized.

The CPU 50 has the function of automatically
issuing a re-detection command in case of an abnormal
situation where the impurity concentrations detected in

20 the resist coating units 18, the developiné units 20
and the interface section 4 are different from one |
another by a predetermined value or more. Thus, the
detection can be verified and the cause of trouble
located. |

25 Further, the CPU 50 has the function of automati-
cally issuing a re-detection command in cases where

the impurity concentration detected in any one of



The above enbodi nent uses a single layer of 25 chem cal filter, but
two | ayers 28a and 28b of chem cal filter as showmn in FIG 5 nay be
used, in which case resolution-lowering inpurities can be renoved
with - 22- hi gher
reliability. In this enbodinment, an air_imngt port 36a opens at a

| ocati on outside of the upper chemcal filter 28a, and another air
inlet port 36b opens at a |l ocation between the two chemical filters
5 28a and 28b. Follow ng the procedure descri bed abov t he
life of the cheﬁPEaFe§+FFe?OQBhnEaH“bESe%@qn%ﬁ%xﬁevelo?ln%yuHéF%cgpng t he

concentration of n?urltles ' air taken |{%fron1the air inlet

port 36a, and aP8g the 1nterfac?|§%c6+ogh% h%e%?%%ﬁe?l R 98P can be

t ted b 10 t t f t th
Sk m o oueheorenart SoheRTehessReNGT "didte SFesei BT, SRs) BnbPR, &1

ﬁﬁ%ﬁ%wﬁﬁmﬁﬁﬁm%mmewmﬁM%ﬁﬁ
air presept 15,  GRELWEER GQ1L&SPONELAGatHR FHRCENL {h1LERS14 (sT2).

If the detected value is smaller than or equal to
the threshold, this process is ended (ST3). On the
other hand, if the detected value is greater fhan
the threshold, re-detection is performed. If the

10 values detected consecutively n times are found to be
greater than the threshold, a signal is output to the
alarm device 52, which then issues an alarm (ST4).
Subsequently, suitable control is executed fo.stop the
ongoing treatments or to inhibit the semiconductor

15 wafers W from entering the unit or section of which the
impurity concentration is greater than the threshold,
as stated above.

Thus, the concentration detection is repeated

a plurality of times. Accordingly, even in the case

20 where the result of a single concentration detection
operation shows an abnormal value due to impurities or
the like adhering to the piping, for example, high-
accuracy measurement of impurity concentration is
ensured because the detection is repeated a plurality

25 of times.

Such repeated detection may be performed also in

the case of the detection of impurity concentration in



By arranging filters in layers and estimating the life of each

filter, it is possible to replace filters whi | e mai ntai ni ng high

cl eanness inside the system Specifically, when it is judged that
one filter needs 20 repl acenent, it nay be detached and the cl eanness
i nsi de the systemnever lowers if the |ivesqof_the other filters
have not expired. If the amount of inpurities caught in a

chem cal filter reaches about 70%of its adsorptivity, then the 25
filtering capacity of the chem cal filter thereafter owers. In the

case of a singl'EtERPIHHRERLAR| Pfekhe Chemlcalh@%b?%?ezathénflIter nust
be di scarded when_ about 70%

of its adsorptidq¢yt %%“h@%cﬁ%% depgetirn Ph %HB“E%E% Concentﬁ?téﬁ%n#Ea
filters arranged in nmujtiple stages, rs,can be usg& up to
about 100% of t g (resist C%ﬂ%b? t POLES. 1%peEP‘F|‘é%Y‘F OP%W& ‘éﬂbEﬁt f

I mpurities sor ped t outer chem cal lters reat er

t han 70% of the??d g@%rbﬁ?%? ?C?fsﬁﬁF§°Phg an%tﬁ?_b? fRYs ¢ Fpurities
gggg;gf? I?yfhgﬁltéé&e$€%p§h§g§cge Eék%ormed when'ghgn?él gle tggn 70% of the

concentration detection shows a value greater than a
predetermined value, whereby the impurity concentration
can be measured with higher accuracy.

Each of the resist coating units 18 arnd the

10 developing units 20 is provided with doors for facili-
tating maintenance. One of the resist coating units 18,
for example, has two slidable doors 71 on one side
thereof opposite the passage 7, as shown in FIG. 8.
Reference numeral 73 denotes a support. Magnet

15 sensors 72 are arranged each at a location where the
corresponding door is opened and closed. As shown in
FIG. 9A, each magnet sensor 72 comprises a magnet 73
attached to the corresponding door 71, and a detecting
section 74 mounted to the corresponding support 73.

20 As either of the doors 71 is opened as shown in FIG. 9B,
the corresponding magnet 73, which was located near- the
detecting section 74 associated therewith when the door
was closed, moves away from the detecting section 74
and thus the magnetic field detected by the detecting

25 section 74 varies, whereby the opening motion of the
door 71 is detected. When either of the doors 71 is

opened for maintenance, the CPU 50 outputs a warning



chem cal filters can be used alnpst up to 100%of their 10
adsorptivity. This will be explained with reference to FIGS
6A to 6Cillustrating a specific procedure for changing
chemcal filters. Three-stage nounting ports 60a, 60b and 60c are
provided for chemcal filters, and chem cal,, 15 filters are nounted to
two of the three ports as iIIustraggd. As shown in FIG 6A,
chemcal filters 61 and 62 are nmounted respectively to the ports
60a and 60b. ~ Wien the chem cal filter 62 has come to an
end in the |ifeShgBahebasthe pdarmpHgvdge SRe Sol tbat62 reQuired s repl aced
with a new chemcal filter 63, as shown in FIG 6B. Then, as shown
in FIG 6C, theCRREAFLAN, such asfsuspengions ofethehodoses snowanedet o t he
out er nost - ort 60c. Since the chemcal filter 61 is thus |ocated
outside of the BEQBPF#YG?§e?PtEQH be used alnost up to 25 100% of its
adsorptivity. gﬁ emcal filters are arranged in two

v

st ages as st Melesh Vgggt%QdFﬁﬁgﬁlﬁﬁnﬁéﬁnéﬂ_§@ﬁé§i¥kﬂQﬁﬁh%F
- 24 - 5 thQC588§e§1iEstQSekéﬁ,S%B%eEEU gga%a§sbugggt9%rg%$ﬁand
to the main transport mechanism 5 to inhibit access to
the process unit whose door has been opened (in this
case, the resist coating unit 18), as well as a command
to the concentration detection mechanism 40 to stop
10 detection of the impurity concentration in the same.
process unit. Such control serves to preveﬁt‘an
awkward situation where, for example, the main
transport mechanism 5 touches the operator while
transporting a semiconductor wafer W, and also serves
15 to omit unnecessary concentration detection, making it
possible to efficiently carry out the impurity
concentration detection which consumes time.

The present invention is not limited to the

foregoing embodiments and may be modified in various
20 ways.

For example, although in the above embodiments,
one resist coating-development system is eqﬁipped with
one concentration detection mechanism, a single
concentration detection mechanism may be used for

25 a plurality of systems, or conversely, a concentration

detection mechanism may be provided for each of the air

inlet ports.



status screen and the setting screen shown in FIGS. 4A and 4B,
respectively, are prepared for each of the filters. To avoid this,
the remai nders of the lives 5 of the upper and lower filters may be
di spl ayed on a single screen, whereby the nunber of screens can be
reduced by hal f. The timng f@gn replacenent of the individua
chemcal filters can be ascertained in this manner. 10 "By detecting

al so the actual concentration of inpuri- ties in each of the resist

coating units 18, n nit Q _a i nterface section
4, it is posgﬁﬁpe &8 5%8 %ﬁA%@ g“@l ﬂip%ﬁ gﬂe e filters

beconme deteriorated before ex |rat|on

f. th d
To this end, acE8PGFER r? PR eﬁgggfﬁgﬁFg ﬁhéeacg of %g%Ln%%ﬁ%t Lgffs 35
are formed so a%o%% QBGHnE%sEh%he develobg&%rhg&%ﬁognhh%hreﬁ'%%f%%@é ng a

units 18, the develo ntertace section

locations 20 .. qpgrdiat ale¥ete%teaw g gttr i§l ;a%r&' RY sTREhaN £ dheds

ment i oned above, an he concentration of résolution- | ower i ng

i mpurities, for %amgﬁﬁlwecsaegﬁw% BNos all tébs@MRNIE COMAINRL | N

the air taken in thro e individual air inlet ports is detected

by the 25 QQQPQRBEEEE?SCQ%E%QEE%@1%%9B@nb§ﬁb40portlons such 3

detection signal omt ncentration
the passage may also be measured.

t

The screen showing a chemical filter status is
also not limited to the one illustrated in FIGS. 4A

10 and 4B and may be suitably set in various ways.
Further, instead of arranging two chemical filters_in
layers, a single filter may be used or three or more
filters may be arranged in layers.

Furthermore, the arrangement of the individual

15 units in the resist coating-development system is
not limited to that of the foregoing embodiments.

The object is also not limited to the semiconductor
wafer and may of course be other objects such as LCD
substrates.

20 " Additional advantages and modifications will
readily occurs to those skilled in the art. Therefore,
the invention in its broader aspects is not'limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various

25 modifications may be made without departing from the
spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.



deteéiion mechani sm 40 is input to the CPU 50, and
- 25 - the detected concentration is displayed at the display
devi ce 51 which serves as a nonitoring device. This permts actua

concentrations of inpurities in the resi st coat g bl BediBrepk 8

devel opi ng units 20 and 5 the interface section 4 [ ed
at all tines. The detection signal input tomH ﬂmﬂﬂﬂl E
conpared with a preset threshold. Specifically, if I al ue
at and bel ow which inpurities do not adversely affect the
resolution is 1 ppb, for exanple, 10 CLAM{S value is set as the
threshold to be conpared with ) the detected value by the CPU 50. If
the inpurity leonBeRTPEES DANE XZRRYLARUPH pEOPMPRES XIYF 50 suppl i es

a command to the alarm device 52 which then gives ‘a warning. As

such warni ng, a war nfnBo¥®iB@ge is 15 di spl ayed or an alarmis sounded
or both of these are erfornmed. The warni ng ness

. ; ge. ray be
di spl ayed at the a PluH?%bgﬁyOQeBFﬁ%e%i.uW%ESa? ?H%Eei%%tgénnﬁ?lglso be

r in r h ncen ion af.i riti .
operated Ln casgs where Lhe concent/alion Gl dMPUItl &ries. of

processes including coating of processing solution and
development following exposure;

a transport mechanism for conveying the object to
and from said process units;

10 an air cleaning mechanism having a filter for
removing impurity which is contained in air introduced
into said housing and which lowers resolution;

a concentration detection section for detecting
concentration of the impurity in a region outside of

15 the filter; and

a life estimation section for estimating:a life of
the filter in accordance with a result of detection by
said concentration detection section.

2. The processing apparatus according to claim 1,

20 wherein said life estimation section integrates the
concentration detected by said concentration detection
section for an operating time, and estimates the life
of the filter based on the integrated value.

3. The processing apparatus accordiné to claim 1,

25 wherein said filter includes a plurality of'filters-
arranged in layers.

4. The processing apparatus according to claim 3,

THIS SHEET HAS BEEN
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inthe air taken in fromthe outside of the filter 28 20 or 28a or
between the filters 28a and 28b is higher than a predeterm ned

val ue. Thus, the concentration of resolution-Iowering
inmpurities is detected for each of the resist coating units 18, the
devel oping units 20 and the interface 25 section 4 which can be
adversely affected by such inpurit?%s,‘and a warning is issued if
the inmpurity concentration becones higher than the allowable limt
- 26 - of, for exanple, 1 ppb. It is therefore possible to

repl ace chem cakutthéersompibsihgf ahk evemora addéitiseal concentratespect ed
deterioration of filters that cannot be detected by the life
estimati on descdebedtabonveectbons akrfangedt hetweasecothespbndshgl d f or
conpari son by the CPU 50 is set to a value smaller than the

al I owabl e adfjagentvhayersfof thenfpliéteds 7fppbdetéehingreoncentis-

al lowed for the replacenment of filters. When the threshold is
exceeded in anytdent@é impurityewhichcdaveng thetsedgsluthendevel oping units
20 and the interface section 4, the CPU 50 sends a stop '

5 5. The processing apparatus according to claim 1,
wherein at least one of said process units has a door
which is closed while the object is under treatment,
and said processing apparatus further comprises
a control section for outputting a warning signal to

10 warning means when the door of said at least one
process unit is opened.

6. The processing apparatus according to claim 5,
wherein said control section outputs a sigﬁal to said
transport mechanism to inhibit access to the procesé

15 unit whose door is open, and outputs a signal to said
additional concentration detection sections associated
with the process unit whose door is open, tb étop
detection.

7. A processing apparatus comprising:

20 a housing;

a plurality of process units arranged within said
housing, for subjecting an object to a series of
processes including coating of processing solution and
development following exposure;

25 a transport mechanism for conveying the object to

and from said process units;

an air cleaning mechanism having a filter for

AN 0



command to individual driving sections to stop the treatments. By
stoppi ng the processes, it is possible to prevent reduction in the
yield with high reliability. 15 The processes may be brought to a
stop in various ways. Nanely, when the detected value of inpurity
concentration has becone greater than the %Qreshold of , for exanpl e,

1 ppb, all of the processes may be i“mredi atel y stopped, or the
processes may be stopped 20 after conpletion of process of unprocessed
waf ers remaining in the process section 2 etc. In the. fornmer
case, it is posIPHCYiING FrewsHtYWWHER imaicontiRdnpdelig air intredugsider s
o gt paSsbo e SouBly S giic Sowenescast IR Tl hr Sace
on the other hand, the _, waf ers Ware not wasted, though they nmay be
affected by Povk HESOIGRARTEHI LA HHRE d5EQTte M SRk S HFay be
s j udged  haECEREIH8, EOPEETIFAISBY OF the MRBTLERAN ¢ EORGOM ratl on
Lﬂeapxtgﬁ ggg r%%E%Ed%o%%lQ%e filter_L;nlts 18, the developlng:unlts 20 and
one or more second concentration detection section
for detecting concentration of the impurity in a
corresponding predetermined region of said processing
apparatus inside of the filter;

10 a life estimation section for estimating a life of
the filter in accordance with a result of detection by
said first concentration detection section; and

a monitoring section for monitoring a detection
signal from said second concentration detection section.

15 8. The processing apparatus according to claim 7,
wherein said life estimation section integrates the
concentration detected by said first concentration
detection section for an operating time, and estimates
the life of the filter based on the integrated value.

20 " 9. The processing apparatus according to claim 7,
wherein at least one of said process units has a door
which is closed while the object is under treatment,
and said processing apparatus further comprises a
control section for outputting a warning signal to

25 warning means when the door of said at least one

process unit is opened.

10. The processing apparatus according to claim 9,

AR



5 section 4 has becone greater than the threshold, the CPU 50
may control the main transport nmechanism5 in such a manner that the
sem conductor wafers Ware inhibited fromentering that unit or
section of which the inmpurity concentration is abnornmally high. 10
In this case, although the sem conductor mq&@rs w are prevented
frombeing transported to that unit or ~ section of which the
detected val ue of inpurity concentration is greater than the

t hreshol d, the ot her units/section can continue their processes,
whereby 15 mhgretiinosain clomtyiodl ¢ecs immewartipad swiat Isdginaflaito ssedid

al so reduction in the throughput can be m ni m zed. The CPU 50
has the functi ofrénsReréniecdanipgm to inhibiduiasgessr ¢oddthe pmmeas@Emand in
case of an abnor nal situation where the inpurity concentrations
detected in 20Unit phesSEeHOOr dFatdRfd ufinds ovdputive adév@nadi e waids 20
and the interface section 4 are different fromone ‘anot her by a
predet er mi ned v&SFONSr CRBCENtPRtdOn getection sgetden @Fsesiared sviith ed
and the cause of trouble ) | ocated. 25 . Furt her, the CPU 50
has the fancti offPGf PXQCERFS: anit of which |the fogirnd sa opengett@ctSt&OP command

i the i urity concentration detected in any one of
in cases where detectioh np y i y

11. The processing apparatus according to claim 7,
wherein said filter includes a plurality of filters
arranged in layers.

10 12. The processing apparatus according to claim 11,
further comprising one or more third concentration
detection section arranged between corresponding
adjacent layers of the filters for detecting concentra-
tion of impurity which lowers the resolution.

15 13. A processing apparatus comprising:

a housing;

a plurality of process units arranged within said
housing, for subjecting an object to a series of
processes including coating of processing solution and

20 deVelopment following exposure;

a transport mechanism for conveying the object to
and from said process units;

an air cleaning mechanism having a filter for
removing impurity which is contained in air introduced

25 into said housing and which lowers resolution;

first concentration detection section for

detecting concentration of the impurity in a region

A g



- 28 - the resist coating units 18, the devel oping units 20

and the interface section 4 is greater than the af orenenti oned
threshol d. More specifically, as shown in FIG 7, the detection is
initiated first (ST1), and 5 the detected value is conpared with the

t hreshold (ST2). | f the detected v@éuais smal l er than or equal to
the threshold, this process is ended (ST3).”"On"the ot her hand, if
the detected value is greater than the threshold, re-detection is
perfornmed. If the 10 val ues detected consecutively n tines are found
to be grasthsdde 1edh thee fildtestvol d, a signal is output to the

al arm device 52, which then issues an alarm (ST4).. Subsequent |y,
suitabl e control is St ARMIRe feFPIdconcentratgigyvidaracteamegrationt o

i nhibit the sem conductor 15 wafers Wfromentering the unit or section
of which the  for detgeafding canfaivadhicm afs theedimpunifian itthe t hreshol d,
as stated above. ) Thus, the concentration detection is repeated
a plurality of t9H&ESERAGNE RSHeteHned egicss@f s@id prgeassinge

e 8 e SR S eani 1 Pt Pho T e
piping, for exanple, fgégpestimation means for estimating a,life of the
filter in accordance with a result of detection by said
first concentration detection section;
arithmetic operation means for comparing a detec-
10 tion signal from said second concentration detection
section with a preset threshold;
a warning unit for issuing a warning; and
a first control section for outputting a warning
signal to said warning unit when it is judged by said
15 arithmetic operation section that the detection signal
shows a value greater than the preset threshold.

14. The processing apparatus according_t6 claim 13,
wherein said life estimation section integrates the
concentration detected by said first concentration

20 detection section for an operating time, and estimates
the life of the filter based on the integrated value.

15. The processing apparatus according to claim 13,
further comprising second control section for stopping
process of the object when it is judged by said

25 arithmetic operation section that the detection signal

shows a value greater than the preset threshold.

16. The processing apparatus according to claim 13,

(0 iy T
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accuracy neasurenment of inpurity concentration is ensured because
the detection is repeated a plurality 25 of tines. Such
repeat ed detection may be perfornmed also in the case of the
detection of inpurity concentration in
29 the region outside of the chemcgl filter 28, in addi tion
to the detection of inpurity concentration™n the resist coating
units 18, the devel oping units 20 and the interface section 4. Al so
in this case, 5 re-detection nmay be performed when the result of
concentration dévadiiegh COmPRLL sd nghlaudhdmshicon tiriodn sgction, whemedet er ni ned
val ue, whereby the inpurity concentration ccan be neasured with
hi gher accuracy¥hen it is JudgeskpbYofs ik arddihiietdsaopedafdions SEGtdad t he
10 - devel oping units 20 is provided with doors for facjli -
tating maint enafd@t (5&’@ geterd iossisdgnadatioay §ilds spgond concentga-
exanpl e, has tMD'S|i%ﬁR%% doors 71 on one si.de t hereof opposite the
[

passage 7, as sHo@® glog section agsogigted Witdy & ceyrgspancding

support . thnetpredetermined region of said processing apparatus
inside of the filter shows a value greater thén the
preset threshold, said third control section controls
said transport mechanism such that the object is
inhibited from being conveyed to said predetermined
10 region.

17. The processing apparatus according to claim 13,
further comprising a fourth control section for output-
ting a command to said second concentratioq detection
section to repeat detection when the impurity

15 concentration detected by said second concentration
detection section is higher than the preset threshold,
for outputting a warning signal to said warpihg unit if
the detected impurity concentration remains higher than
the preset threshold after the detection is repeated

20 a predetermined number of times, and for outputting
a signal to stop the repeated detection when the
detected impurity concentration has become lower than
or equal to the preset threshold while the detection is
repeated. |

25 18. The processing apparatus according to claim 17,
wherein said fourth control section outputs'a.commaﬁd

to said first concentration detection section to repeat

KRR O M



15 sensors 72 are arranged each at a | ocation where the

correspondi ng door is opened and cl osed. As shown in FIG 9A, each
magnet sensor 72 conprises a magnet 73 attached to the
correspondi ng door 71, and a detecting section 74 nounted to the
correspondi ng support 73. 20 As eitheriﬁg the doors 71 is opened as
showmn in FIG 9B, t he correspondTng3 ghet 73, which was | ocated
near the detecting section 74 associated therewith when the door
was cl osed, noves away fromthe detecting section 74 and thus the
magnetic field diteatedhywhdre thet enpuigi t? oncergeaettiiam Heterties bywher eby
t he openi ng notion of the door 71 is detected. VMeq elther of the
doors 71 is said dpieradd dagrcentira teiemobs tadid diPg e iout fig shisghear ni ng

- 30 - . signal to the al armdevice 52, so that a required .
operation, such Wam% & RIRAUN Wiludhe Priquess,a sardag signal promrid
execut ed. . On receiving a detection signal indicating that 5
the door 71 is OFEHERY e tcAf shedetartad idpuritan¢oncentration he main
transport nmechanismyb5 tq ,inhibit access to t he process unit whose
door has Peen o Ting igher than the preset value after the

detection is repeated a predetermined number of times,
and outputs a signal to stop the repeated detection
when the detected impurity concentration has become
lower than or equal to the preset value while the

10 detection is repeated.

13. The processing apparatus according to claim 13,
wherein at least one of said process units has a door
which is closed while the object is under treafment,
and said processing apparatus further compfises a fifth

15 control section for outputting a warning signal to éaid
warning unit when the door of said at least one précess
unit is opened.

20. The processing apparatus according to claim 19,
wherein said fifth control section outputs a signal to

20 said transport mechanism to inhibit access to the
process unit of which the door is open, and outputs
a signal to said second concentration detection section
associated with the process unit of which the door is
open, to stop detection.

25 21. The processing apparatus according to claim 13,
wherein said filter includes a plurality of. filters

arranged in layers.
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case, the resist coating unit 18), as well as a comand _ to the
concentration detection nmechanism40 to stop 10 detection of the

i mpurity concentration in the sane process uni ontrol
sgfves ¥o prevent an awkwar d si tuation where, 13&%3 %éinaln
transport nechanism5 touches the operator 3 ile

sem conductor wafer W and al so serves 715 To omt

concentration detection, naking it possible to eff|C|entIy carry
out the inmpurity concentration detection which consunes tine.

The present inventi @&2. s s pgriotessing apmaratus acdoorddgay rigp eritzdioh rEnt s
and nmay be nodified in various 20 ways. For exanpl e,

al t hough i n t he fabthere fempitisingg one or mayree thdsidstcarnsa@ntmptdere! opnent
systemis equipped with one concentration detection nechanism a
singl e ciaaition isef dang tawrangath v traemr g aspendiong 25 a
plurality of systens, or conversely, a concentration . detection

mechani sm may bédbiaiAnted Hrefth e thid tgys for detgopimg semoentra-
- 31 -

5 tion of impurity which lowers the resolution.
23. A processing method for processing'an object,
comprising the steps of:
transferring an object selectively to and from a
plurality of process units arranged within a housing;
10 subjecting the object to a series of processes
including coating of processing solution, exposure and
development in said process units;
removing, by means of a filter, impurity which is
contained in air introduced into said housing and which
15 lowers resolution; |
detecting concentration of the impurity in a
region outside of said filter; and
estimating a life of the filter in accordance with
a result of detection in said concentration detection
20 step.

24. The processing method according to claim 23,
wherein said step of estimating a life of the filter
comprises integrating the concentration of the impurity
detected in the region outside of the filter fbr an

25 operating time, and estimating the life of the filter
based on the integrated value.

25. The processing method according to claim 23,
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Al so, in the foregoi ng enbodi nents, the concentration of inpurities
I n each of the resist coating units, the developing units and the
interface section is detected, but it is not essential to detect 5
the inmpurity concentration of all these units. Further, t he

I mpurity concentration of other portions such as t he passage may

al so be neasured. The screeﬁ'sﬁHMﬁﬁg a chemcal filter status
S also not limted to the one illustrated in FIGS. 4A 10 and 4B
and may be suitably set in various ways. Further, instead of

arrangi ng two chdmmsin fat tleast rone of tHaymracess simigise Had taerdomay be
used or three or nore filters may be arranged in |ayers.

Furthernore, thethidharigerrdmseast witele mdieviahpect 1% unden ttsrdatntemet s esi st
coat i ng- devel opnent systemis not linmted to that of the foregoing
embodi nent s. and sdaffe psaass ing aethamhtfyithar compuilse ssdifiec et or
waf er and may of course be other objects such as LCD ] subst rat es.

20 Addiaf crfuigg antwgssinthavhanlithe fldghofnisdid at leasteautid y
occurs to those skilled in the art. Therefore, the invention inits
broader ashect s BROGR{S UMk df qpened. the specific details and
representative enbodi nents shown and descri bed herein. Accordingly,

various 25 modi f4&at TR RRBF IS g deihash ACchsHNG @ Crlghm RS,

further comprising the step of inhibiting access of the
transport mechanism to said at least one process unit
and stopping detection of the impurity concentration in

10 said at least one process unit when the door of said at
least one process unit is opened.

27. The processing method according to claim 23,
wherein said filter includes a plurality of fiiters
arranged in layers, said processing method.further

15 comprises the step of detecting concentration'of the
impurity in a region between adjacent layers of thé
filters, and said step of estimating a life of the
filter comprises detecting the impurity conéehtration
in the region outside of the layers of the filters and

20 the impurity concentration in the region between
adjacent layers of the filters.

28. A processing method for processing an object,
comprising the steps of:

transferring an object selectively to and from a

25 plurality of process units arranged within a housing;

subjecting the object to a series of processes’

including coating of processing solution, exposure and
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spirit or scope of the general inventive concept as defined by the
appended cl ains and their equival ents.

- 32 - 1. A processing apparatus conpri sing:
a housi ng; a plurality of process units arranged within said
5 housing, for subjecting an object to a series Of yyjsSheet Has BécOBEBBSS

I ncl udi ng coating of processing sol uti orr arfd dev mnng
exposure; a transport nechani sm for conveyiB
and from said process units; 10 an air cleanin aV|ng

afilter for develapamodi g isyoldl ignoodE<churiisgont ained in air introduced
I nto said housing and which |owers resol ution; a concentration
det ection section forraendoig ndy means ebraehi¥ter ongnpiritye wijahity in
regi ons outside and 15 inside of the filter; and alife
estimati on sect iagntfainegkstiim@iimdg - taduceast into the thewsing end which
accordance with a result of detection by sai d concentration

det ection secti dwers resolution; :

5 detecting concentration of the impurity in a
region outside of said filter;
detecting concentration of the impurity in one or
more regions of the processing apparatus inside of the
filter;

10 estimating a life of the filter in accordance with
a result of detection of the impurity concentration in
the region outside of the filter; and

monitoring the impurity concentration in said one
or more regions inside of the filter.

15 29. The processing method according to claim 28,
wherein said step of estimating a life of the-filter
comprises integrating the concentration of the impurity
detected in the region outside of the filter for an
operating time, and estimating the life of the filter

20 based on the integrated value.

30. The processing method according to claim 28,
wherein at least one of the process units has a door
which is closed while the object is under treatment,
and said processing method further comprises the step

25 of issuing a warning when the door of said at least one
process unit is opened.

31. The processing method according to claim 30,

O] O
* [ L M [ * )

REPLACED




2. The processing apparatus according to claim1, 20 wherein said life
estimation section integrates the concentration detected by said
concentration detection section for an operating tine, and
estimates the life of the filter based on the integrated val ue.

3. The processing apparatus according to claim1l1, 25 wherein said
filter includes a plurality of filters ~ 42 —arranged in | ayers.

4. The processing apparatus according to claim 3, _

- 33 - further conprising one or nore additional concentration

detection secti durtdierargaphistivRetheostegP@fdiintibiting tadimrimyer s
of the filters for detecting concentra- tion of inpurity which

|l owers the resolthtd @bjectSto said atd.leabite omeopeswiess apdiar athdseackwdi ng
to claiml, wherein at |east one of said process units has a door
whi ch is cl osed ishidpenelde agle] edtopps ngndiertectdanmertt the impuriand said
processing apparatus further conprises a control section for

out putting a waeinggndirgidion gn B@id atwdiegistg omeapsosiess umd tdoor of said
at | east ane ) _ .

5 32. The processing method according to claim 28,
wherein the filter includes a plurality of filters
arranged in layers, said processing method further
comprises the step of detecting concentration of the
impurity in a region between adjacent layers of the
10 filters, and said step of estimating a life of the

filter comprises detecting the impurity concentration
in the region outside of the layers of the filters and
the impurity concentration in the region between
adjacent layers of the filters.
15 33. A processing method of processing an object,
comprising the steps of:
transferring an object selectively to and from
a plurality of process units arranged within a housing;
subjecting the object to a series of processes
20 indluding coating of processing solution, exposure and
development in said process units;
removing, by means of a filter, impurity which is
contained in air introduced into the housing and which
lowers resolution;
25 detecting concentration of the impurity in

a region outside of the filter;

detecting concentration of the impurity in one or
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proceés unit i s opened. 6. The processing apparatus according

to claimbs, wherein said control section outputs a signal to said
transport nechanismto inhibit access to the process 15 uni t whose
door is open, and outputs a signal to said addi ti onal concentration
detection sections associ at ed with the process unit whose door is
open, to stop det ecti on. - 43 7+ A processing apparatus
conprising: 20 a housi ng; a plurality of process
units arranged within said housi ng, for subjecting an object to a
series of mor¥ GERATHS |iE Wl HF QAR 1A t@fr;processing sol ution and
devel opnent foll ow ng exposure; 25 a transport nechani sm for

conveying the object dgximating 2Mdifd BE S MAINAESSniidcBrdance with
an air.cleaning mechani smhaving a filter for

- 34 - d efgnilng diMAdtdat W JE ithet GRipirits icdnaleh tirat/iedded
I nto said housing and which |owers resol ution; a first
concentration deflectdeyigecuterideolof the filter;

5 comparing the impurity concentration iﬁ said one
or more regions inside of the filter with a preset
threshold; and

issuing a warning if the impurity concentration
detected in said one or more regions inside of the
10 filter is higher than the preset threshold.

34. The processing method according to claim 33,
wherein said step of estimating a life of the filter
comprises integrating the concentration of the impurity
detected in the region outside of the filter for an

15 operating time, and estimating the life of the filter
based on the integrated value.

35. The processing method according to claim 33,
wherein said step of comparing the impurity_céncentra-
tion in said one or more regions inside of the filter

20 wifh a preset threshold comprises stopping process of
the object if the impurity concentration is found to be
higher than the preset threshold.

36. The processing method according to claim 33,
further comprising the step of inhibiting the object

25 from being transferring to said one or more regions
inside of the filter if the impurity concentration in

said one or more regions is higher than the'preset_

LU



detecting concentration of the inpurity in a region 5 out si de of the
filter; one or nore second concentration detection section
for detecting concentration of the inmpurity in a correspondi ng
predet erm ned regi on of said processing apparatus inside of the
filter; 10 alife estimation section for estimating a life of
the filter in accordance with a result of detection by said first
concentration detection section; and a nonitoring section for
noni toring a detection signal fromsaid second concentration

detection secti @hreshdld. 8. The processing apparatus according to
claim7, wherein said life estimation section integrates the

concentration detect¥d byrhaighdddsdi i MERIRldUbrding to LG iPN,
section for an operating tine, and estlmates the life of the filter

based on the intfegrtdicad ctMptEisimp the step & refttimif *Eidit @par at us
according to claim?7, wherein at | east one of said process units

has a door a praietierng i IRMbEY |EF thignad] ECttHes iwiparity eat ment,
and sai d processing apparatus further conprises a control section
for outputsti ng ommemtmtsicgnalettertatb in saiad My o asrevissy iidiss door  of
said at | east one process unit is opened. 10. The
processi ng appadasisieacdorthiend itltent a@isnifigher than the preset
threshold, issuing a warning if the detected impurity
concentration remains higher than the preset threshold
after the detection is repeated the predetermined
10 number of times, and stopping the repeated detection
when the detected impurity concentration has become
lower than or equal to the preset threshold while the
detection is repeated.
38. The processing method according to claim 37,
15 further comprising the step of repeating detection
a predetermined number of times if the impufity
concentration detected in the region outside of the
filter is higher than a preset value, issuing a warning
if the detected impurity concentration remains higher
20 thén the preset value after the detection is repeated
the predetermined number of times, and stopping
the repeated detection when the detected impurity
concentration has become lower than or equal to the
preset value while the detection is repeated..
25 39. The processing method according to claim 33,

wherein at least one of the process units has a door

which is closed while the object is under treatment,

DL



- 35 - wherein said control section outputs a signal to said
transport mechanismto inhibit access to the process unit whose
door "is open, and outputs a signal to said second concentration
detection section associated with 5 the process unit of which the
door is open, to stop det ecti on. 11. The processing
apparatus according to claim7, -whébein said filter includes a
plurality of filters arranged in |layers. 10 12. The
processi ng apparatus according to claim 11, further conprising one

or more thi rd CQRPRd bicess ing ndEhBA! AR AEE! LOADAs £AAEACDEGEN

correspondi ng acent ers o ters Tor detecting

concentra- of ilss¥ngf ol Wathiihy Whbahthavwabsrt Be 5a$al Hti @Bastldne
13. A processing apparatus conpri Sing: a housi ng;

a plurality of pyQERSs WAikS jar bpaaed. W thin said _ housi ng, for
subj ecting an object to a series of processes including coating of
processing solutionggnd THR progeysliABMREthbEl hevbraiAyPESUERAim 39,

5 further comprising the step of inhibiting tfansferring
the object to said at least one process unit whose door
is opened and stopping detection of the impgrity
concentration in said at least one process unit.

41. The processing method according to claim 33,
10 wherein the filter includes a plurality of filters
arranged in layers, said processing method further
comprises the step of detecting concentration of the
impurity in a region between adjacent layers of the
filters, and said step of estimating a life of the
15 filter comprises detecting the impurity coﬁcentration
in the region outside of the layers of the filters_énd
the impurity concentration in the region between
adjacent layers of the filters.
42. A processing apparatus and method,
20 suﬁstantially as hereinbefore described with reference
to the accompanying drawings.
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a transport mechani sm for conveying the object to and fromsaid

process units; an air cleaning nmechanismhaving a filter for
renoving inmpurity which is contained in air introduced 25 into said
housi ng and which | owers resol ution; _ first concentration
detection section for detectlng concen?ratlon of the inpurity in a
regi on - 36 - out si de of
the filter; one or nore second concentration detection section
for detecting concentration of tABSTRAGE | @F THE QDISCLOSURE o r espondi ng
predeterm ned region of said processing 5 apparatus inside of the
filter; life esti n g4 ARDI NBTHODI fe of the
filter in accordance with a reggpggg?ﬁggtgg?ggﬁgby sai d first
concentration detectlon section; netic oper.ation neans
for comparing a detec-? PBOCeSEipg §PBﬁ£PtPFoﬁP§&P e§e@bﬁ@“€&ﬁ€éntratlon
det ection sectiopn,wth_a preset threshol war ni ng
unit for issuing %.Hk?ﬁ?ﬂbtyaﬂé process unltsaaFFP§ﬁeéoHFF3PnsEB?lon for

outputting a warnin
P g rho&ging for subjecting an object to a series of

5 processes including coating of processing solution,
exposure and development, a transport mechanism for
conveying the object to and from the process units,
an air cleaning mechanism having a filter for removing
impurity which is contained in air introduced into the

10 housing and which lowers resolution, a concentration
detection mechanism for detecting the concentration of
the impurity in a region outside of the filter, and
a life estimation section for estimating the life of
the filter in accordance with the result of de£ection

15 by the concentration detection mechanism.

Fig. 2



signé’il to said warning unit when it is judged by said 15 arithnetic

operation section that the detection signal shows a val ue greater
than-the preset threshold. 14. The processing apparatus
according to claim13, wherein said |ife estimation section
I ntegrates the concentration detected by said first concentration
20 detection section for an operat{pd8tinme, and estimates - the
life of the filter based on the integrated val ue. 15. The
processi ng apparatus according to claim 13, further conprising
second control section for stopping process of the object when it
I's judged by said 25 rithmetic operation section that the detection
si gnal shows a val'lle greater than the preset threshold.
16. The processing apparatus according to claim13, ol
- 37 - furthér Conprising a thiid Gontrol sectidh, waerein
when it is judged by #ai d arithnetic operat i|on section ) t hat the
detection signal fromisaid second concentra-i ti op detlection| section
associated with a corrlespondi ng 5 predet erm ned regidh pf sa| {
processi ng apparatus i ' E
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inside of the filter shows a value greater than the preset
threshold, said third control section controls sai d transport
mechani sm such that the object is i nhi bited from being conveyed to
said predeterm ned 10 regi on. 17. The processing apparatus
according to claim13, further conprising a fourth control section
for output- ting a command to gql second concentration detection
section to repeat detection when the inpurity 15 concentration detected
by said second concentration detection section is higher than the
preset threshold, for outputting a warning signal to said warning
unit if the detected inpurity concentration renmains higher than

the preset threshold after the detection is repeated 20 a
predet er mi ned nunber of times, and for outputting a signal to stop
t he repeated detecti on when th etected inmpurity concentration has
becone | ower than or gﬁ% to Eﬁg maset threshold while the

detection is repeated. J25 V18 _ The processing apparatus
according to clai myl7, N mhereln sal d fjourthjcontrol section outputs a
command to g$hi d firqi concentration tce%Q A—seetion to repeat
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- 38 - detection when the inpurity concentration detected by

said first concentration detection section is higher than a preset
val ue, outputs a warning signal to sai d warning unit if the
detected inpurity concentration remai ns hi gher than the preset

val ue after the detection |s régeated a predeterm ned nunber of
tines, and outputs a signal to the repeated detection

when the detected inpurity concentration has becone | ower than or
equal to the preset value while the 10 detection is repeated.

19. The processing apparatus according to claim 13, wherei n at

| east one of said process units has a door which is closed while

t he object is under treatnent, and sai d processing apparatus
further conprises a fifth 15 control section for outputting a warning
signal to said warni ng unit when the door of said at |east one
process unit i s opened. 20. The processi ng apparatus
according to claim19, wherein said fifth control section outputs a
signal to 20 said transport nmechanismto inhibit access to the
process unit of which the door is open, and outputs a signal to
sai d second concentration detection section associated with the
process unit of which the door is
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open, to stop detection. 25 21. The processing appar atus
according to claim 13, wherein said filter includes a plurality of
filters arranged in | ayers.

- 39 - 22. The processing apparatus according to claim 21,
further conprising one or nore third concentration det ecti on
sections arranged between correspondin§/8 adj acent | ayers of the
filters for detecting concentra- 5 tion of inmpurity which [ owers the
resol ution. 23. A processing nethod for processing an object,
conprising the steps of: transferring an object selectively to
and from a plurality of process units arranged within a housing;

10. subjecting/+he—ebreef-+ﬁ—a—serres—o%-processes——~\
i ncl udi ng coating of (dr | o] ' exposure and devel opment
In said process uni tsl;q %ﬁﬁhgﬁf éﬁéﬁ@ﬁ ng, by neans of a fijter,

I mpurity which i's contained in air introduced into saild housi ng and
which 15 | ower s rJequ[_q'tE'RnNo. .

FILTER MOUNTED :Y/M/D

TASK NO. .

FILTER LIFE REMAINING :  days [*5
AVERAGE CONCENTRATION:  ppb
NO. OF DAYS ELAPSED : days

END { |RECALCULATE RESET
\_ _J

FIG.4A

(" _ )
SETTING SCREEN

a . days
B ppb 51
NO. OF DAYS ELAPSED

FROM LAST ANALYSIS ! days

AVERAGE CONSTRATION
OF LAST ANALYSIS : ppb

RESET
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detecting concentrations of the inpurity in regions I nsi de and

outside of said filter; and estimating a life of the filter in
accordance with a result of detection in said concentration
detection 20 st ep. 24. The processing nethod according to
cl aim 23, wherein said step of estimating a life of the filter
conprises integrating the concentrati ob /0B the I mpurity detected in
the region outside of the filter for an 25 operating tine, and
estimating the life of the filter based on the integrated val ue.
25. The processing nethod according to claim 23,

- 40 - wherein at | east one of the process units has a door

which is closed while the object is under treatnent, and said
processi ng nmethod further conprises the step of issuing a warning

when the door of said at |east & 5 38 E&ggess unit is opened.
26. The processing nethod accordiing to cfai , further conprising

the step of inhi biti’H e oS SO eSS SISTSNET S REBrt nechani smto said at
| east one process umt \
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‘and Stopping detection of the inpurity concentration in 10 sai d at

| east one process unit when the door of said at | east one process
unit is opened. 27. The processing nmethod according to claim
23, wherein said filter includes a plurality of filters
arranged in |ayers, said processing nethod further 15 conprises the
step of detecting concentration of theb/8 I mpurity in a region between
adj acent | ayers of the filters, and said step of estimating a life
of the filter conprises detecting the inpurity concentration
in the region outside of the layers of the filters and 20 the inmpurity
concentration in the regi on between adj acent layers of the filters.
28. A processing nmethod for processing an object, conprising the
steps of: Faqsferring an object selectively tege=gifl froma 25
plurality of prog §S ynjfts arranged within a housing; -
subjecting the o ? ct[tg a series of processes I ncl ud{jng coating of
processi ng sol ution, ¢xpesure and — -
41 - devel opieli=in—said-process—u e .
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removi ng, by nmeans of a filter,
i ntroduced into the housing and which

detecting concentration of the inpurity in a
filter;
nore regi ons of the processing apparat
filter; 10

i nside and outside of the filter; and
concentration in said one or
29. The processing nethod according to
of estimating a life of the filter
concentration of—the inpurity.

20 Lgéeé‘”onl S TR FER TN

according to cled wherein at
has a door
and said
war ni ng Wi
31. The prn

estl &gy

which is
rocessing method flurther conprises the
en the door of sai|ld at | east one

ocessi ng net hod agcording to claim 30,

COMPARE DETECTED
VALUE
WITH THRESHOLD

——ST2

THRESHOLD

impurity which is
| owers resol ution

nore regions inside of the filter.
cl ai m 28,
conprises integrating the

detected in the region outside of the

contained in air
5
regi on outside of said

detecting concentrations of the i-npurity in one or
?? énsi de and outside
estimating a life'éf¥the filter
a result of detection of the inpurity concentration in

of the

in accordance with
regi ons
nonitoring the inpurity
15
wherein said step

ng the life of the filter
30. The processing net hod

| east one of the process units
cl osed whil e the object

i s under treatnent,
step 25 of issuing a
process unit is opened.

ST3
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EXCEEDED BY
DETECTED

END OF DETECTION

VALUE ?

HAS
DETECTION BEEN
REPEATED
n TIMES ?
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-42 7 - further conprising the step of inhibiting transferring

the object to said at | east one process unit whose door i's opened
and st oppi ng detection of the inpurity concentration in said at
| east one process unit. 5 The processing nethod according to
cl ai m 28, wherein the filterng?zégdes a plurality of filters
arranged in |layers, said processing further conprises the
step of detecting concentration of the inmpurity in a region between
adj acent | ayers of the 10 filters, and said step{gf estimating a life
of the filter conprises detectln%éthe i mpurity concentration
in the region outsidep the Iaj% s of t filtersn?%d the inpurity
concentration in the region bet adj ace | ayers of the filters.
15 33. A ' ]
conprising the stegs pf rte el ectively to
and from a IJ}allty of Broce s u housi ng;
subj ecting the objetgt QF'a se&tas of pPproc -72
1 73
] ]
& L
72 72

73 " / | 73 74 /
O A

FIG.9A FIG.9B




20 Lncl udi ng coating of processing solution, exposure g e
dévelophhnt in said process units; removi ng, ESfELAGEVQ%HaBHPE]
filter, inmpurity which is contained in alr introduged into the
housi ng and whi ch | owers resol ution; (iet et P MAR 2350
concentration of the inmpurity in ‘gﬁglon out si de ¢f ]t he f||ter;
detecting concentration of the inpurity Tn e or

- 43 - nore regions inside of the filter; estimting
alife of the filter in accordance with a result of detection or —
the inpurity contrtsatd dpregessing metmdr’@gwne:@m@m@wﬁs tHhe fs4qerr; 5
conparing the inpurity concentration in said one nore regions

i nsi de of the fl?fe+s%W%%BaPFW%£ﬁ&“g when the,daemp| f %ﬁkﬁ 'at least “one
issuing a warning if the ippurit entration detected in said

one or nore regi ??&i%ﬁ% f1§ e& y filter is higher.than the preset

th hol d. Th ' t hod di t J 33,
wher oin said step ofbsti M IREOEETT TR dRethed rHaqeraing Wb (A&,

5 further comprising the step of inhibiting transferring

the object to said at least one process unit whose door
is opened and stopping detection of the impurity
concentration in said at least one process unit.
41. The processing method according to claim 33,
10 wherein the filter includes a plurality of filters
arranged in layers, said processing method further
comprises the step of detecting concentration of the
impurity in a region between adjacent layers of the
filters, and said step of estimating a life of the
15 filter comprises detecting the impurity concentration
in the region outside of the layers of the filters.and
the impurity concentration in the region between

adjacent layers of the filters.

I
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conprises integrati'ng the concentration of the, inpurity get-ect

iﬁﬁPhé‘?egion outside 6f the filter for an 15 oper REMAGEMENT SHEE
estimating the life of the filter based on the | nfegrarea val ug. |
35. The processing nethod according to claim 33, whq@pggpgg@@ gt gp
of conparing the inpurity concentra- tion in saldione or nore
regions inside of the filter 20. W th-a pgeset threshold—corpr-ses
st oppi ng process of the object if the inpurity foncentration is

found to be hi gher than the preset threshold. - 36 1N

processi ng nethod a rdifﬁbtﬁké%§§§1§§}%§g%ratusf&éé@f%%ﬁgnpéiéiggmt@f

step of inhibiting t e'opjept . erng transferrrng-to said ohe
Or nmore regi ons gurther dkiprfs PhgidelotiRbré i thilfai CONEEAY&RIGRN ration

in said one or nore regions is higher than the preset _
- 44- det St sections arrasded Thetwéos 86+ Ads pBAtIDRlgaccor di ng
to claim 33, further conprising the step of repeating detection

a predetern ned adjdeenoflayers of the fipuersyfor detecting concentra-
5 tion of impurity which lowers the resolution.
23. A processing method for processing_aﬁ object,
comprising the steps of:
transferring an object selectively to and from a
plurality of process units arranged within a housing;
10 . subjecting the object to a series of processes
including coating of processing solution, exposure and
development in said process units;
removing, by means of a filter, impurity'which is
contained in air intfoduced into said housing and which
15 lowers resolution; .

detécting concentrations of the impurity in regions
inside and outside of said filter; and ’

N~ estimating a life of the filter in accﬁraance with
~ : a result of detection in said concentration detection
20 step.

24. The processing method according to claim 23,
wherein said step of estimating a life of the filter
comprises integrating the concentration of the impurity
detected in the region outside of the filter fbr an

25 operating time, and estimating the life of the filter
based on the integrated value.

25. The processing method according to claim 23,
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5 ,_goncentrafiohfde%ected in said one or nore regions. |.nside_of
the filter is higher than the preset "~ threshol d, Uy

if the detected inpurity concentration renai ns hi EL%G@MENT@Q@H@?
preset threshold ' after the detection is repeated h% pr ?gpgﬁﬁ m hed
10 nunber of tinmes, and stopping the reR?ated detection en the
detected inpurity concentration has becone | owe han or equal fo
the preset threshold while the detection is repeated.

38. The processing nethod according to claim37, 15 fucther conprisiing
the step of repdevehgpuentcinosaid procegSpnedQSern1ned nunber of times if
the inpurity concentration detected in the region outside of the
filter is higher thaﬁemoﬁﬁégetbvam@énsl§§uﬁn§lét®§hmhm?urltY whiich tifge
detected inpurity concentration remains higher t han the preset

val ue after thec@etadppdnipsaigpdategduced 1nt9h§hﬁr§&é§épﬁlﬁ§é WOAESr of

times, and stopg g t he repeated detection when the detected

i mpurity oy Féeﬁ??&@PGﬁ°H&s become Iomer t han or equal to the

preset valLue while t e ctlon |s tgp%g £ t

processi ng net hod ac dntgo g loi'o o IR YI é‘é’sta one of the
P;ggfﬁzngnlts hasgaog Qtside of Salg fll%Iosed while the object I S under

detecting concentrations of the impurity in one or

more regions of the processing apparatus inside and outside.
of the filter;

(

(

10 estimating a life of the filter in accordance with
a result of detection of the impurity concentration in
regions inside and outside of the filter; and

monitoring the impurity concentration in said one
or more regions inside of the filter.

15 29. The processing method according to claim 28,
wherein said step of estimating a life of the.filtér

comprises integrating the concentration of the impurity

(

detected in the region outside of the filter for an

(

operating time, and estimating the life of the filter
20 based on the integrated value.

30. The processing method according to claim 28,
wherein at least oﬁé of the process units has a door
which is closed while the object is under treatment,
and said processing method further comprises the step

25 of issuing a warning when the door of said ‘at least one.

process unit is opened.

31. The processing method according to claim 30,
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- 45 - =~ " and’sai d processing nethod further conprises the step

of “i ssting a warni‘ng when the door of said at |east , JieaT2 uni t
i's openedg ) 40. The processi ng net hod aCCQrZ&; n S 2wl 2 ﬁﬁgzﬁ‘ 5
further conprising the step of inhibiting transferrinyg __the objlegt to
said at |east one process unit whose door i s opgneti5a8BP Mppi|ng
detection of the inpurity concent¥ at32n +n saij{d fat | east one gracess
unit. 41. The processing nethod according to craim 33, I
wherein the filter includes a plurality of filters arranged in
| ayers, said processing nethod further crarmsconprises the step of
detecting concentration of the impurity in a region between
adj acent |ayers of the. A procddsimgSappaifataes deshspi®ingstimting a life
of the 15 filter conprises detecting the inpurity concentration _
in the region outsidea dioushingayers of the filters and - the inpurity-
concentration in the regi on between adj acent layers of the filters.
a plurality of process units arranged within said '

5 housing, for subjecting an object to a series:of
processes including coating of processing solution and
development following exposure;

a transport mechanism for conveying the object to
and from said process units;

10 . an air cleaning mechanism having a filter for
iemoving impurity which is contained in air introduced
into said housing and which lowers resolution;

a concentration detection section for detecting
‘concentrations of the impurity in regions outside and
15 ingide of the filter; and
a life estimation section for estimatipgfa life of

the filter in accordance with a result of detection by’

¢

said concentration detection section.

(

2. The processing apparatus according to claim 1,
20 wherein said life estimation section integrates the
concentration detected by said concentration detection
section for an operating time, and estimates the life
of the filter based on the integrated value.
" 3. The processing apparatus accordiné to claim 1,
25 wherein said filter includes a plurality of'filters'

arranged in layers.

4. The processing apparatus according to claim 3,

N O



