TI TLE OF THE | NVENTI ON RESI ST PROCESS METHOD AND SYSTEM BACKGROUND OEQQME3’7{"
| NVENTI ON The present invention relates to a resist process 5 nethod]FZE;
and system for coating a substrate such as a sem conductor wafer with a

resi st solution, -and devel oping the resist coating. In a photolithographic
process, a resist process systemis used to- sehuentially coat seni conductor

10 wafers with a resist solution, and devel op the resist coatings. Such
resi st process systens are disclosed in U S. Patent Nos. 08/ 667,712 and

08/686707. In these resist process §ygiRNBp @@ge&ﬁvgﬂ@I@gnveyed to the
respective process units by using a plurality of arm nmechani sns to

be sequentially prresesseiprOVBES ﬁEQQODegNQfsggqgﬁsses are conplete, the
wafers are stored in a cassette in a cassette station, and are conveyed

out si de the syspen1together Wi t h BATKGROWAE (OF THE | TNVENERSN pr ocesses and
conveyance, vari ous _
- The present invention relates to a resist process
5 method and system for coating a substrate éuch as a
semiconductor wafer with a resist solution, and
developing the resist coating.
In a photollthographlc process, alre31st process
system is used to sequentlally coat semiconductor
10 wafers with a resist solution, and develop the resist
coatings;. Such resist process systems are disclosed
in U.S. Patent Nos..08/667,712 and 08/686707. In
these resist process systems, wafers are conveyed to
the respective process units by ﬁsing a plurality of
15 arm mechanisms to be sequentially processed. When a
series of processes arelcomplete, the wafers are stored
in a cassette in a cassette station, and are conveyed
outside the system together with the cassette.
During these processes and conveyance, various
20 types of foreign substances may adhere. to wafers.
_Foreign substances, e.g., a developing solution,
particles, various types of organic substances, and
various types of ions are likely to adhere to the
rear surfaces of wafers, in particular. U.S. Patent
25 No. 08/521,845 discloses an apparatus and method which
prevent contamination of the rear surfaces of wafers

duriﬁg a developing process,' This conventional



20 'types of foreign substances may adhere to wafers. Foreign
subst ances, e.g., a developing solution, particles, various types of
organi ¢ substances, and various types of ions are likely to adhere to the

rear surfaces of wafers, in particular. U S Patent 25 = No. 08/521, 845
di scl oses an apparatus and net hod whi ch preven? centamnination of the rear
surfaces of wafers during a devel opi ng process. This conventi onal -2-

technique is designed to only prevent contami nation of the rear surface of

a wafer during a deyehfphle BEOBESIondd wARMl b tf ViU SRS 5p

adhering to the rear surface of the wafer afte e devel opi ng process. 5
I'f, for exanple, ath@SkehrSgurirael &f VR MArSRlgld vy By IPrddss,

hol der of an arm mechani smfor some reason, these substances are
transferred to thebut cannot remove foreign substances adhering to the
| rear surface of the wafer after the developing process.
5 If, for example, a resist solution or developing |
solution adheres to the holder of an arm mechanism for
some reason, these substances are transferred to the
rear surface of a wafer, and the contaminated wafer is
stored ih a cassette as it is. In addition, particles

10 floating in the system may adhere to the processed
wafer, and the contaminated wafer may be stored in
a cassette as it is._

The reéist process system also use chemical
filters to remove organic components from the atmos-

15 phere in the system. A chemical filter is expensive
and demands frequent replacement of elements. For this
reéson, in a resist process system, the quantity of
chemical filters used is preferably minimized. In the
conventional resist process system, however, since

20 chemical filters are provided for a brush cleaning
device and a water.dleaning device which are irrelevant
to organic components, the quantity of chemical filters
used in the system is large as a whole.

.BRIEF SUMMARY OF THE INVENTION

25 It is an object of the presenﬁ invention to

érovide a resist process method and system which cén

finally remove foreign substances which adhere to



rear surface of a wafer, and the contaminated wafer is stored in a cassette

as it is. In addition, particles 10 floating in the sy ﬂ{g §§EEN‘
‘to the processed wafer, and the contam nated wafer nay be e§§§$
cassette as it is. The resist process systemal so use chenigcal @é E

renpve organic conponents fromthe atnos- 15 3 -phere in the system
chemcal filter is expensive and demands frequent replacenent of elenents.
For this reason, in a resist process system:-the quantity of chem ca

filters used is prgf EﬁBQ{:i‘aﬂb”H{{Hﬁg cb?llvte AnteNYEN 5:88@ %S'o%t [0CEesSS

system however, since 20 chem ers are provi for rush

cl eani ng devi ce anguBs¥ehes,ChRaNuBErda%eCenehiyahAneie 'bEEebﬁ\éﬂﬁ"c_atlo organic

conponents, the quantity of ‘chemical filters used in ?he systemis |arge as

a whol e. BRI EF SUVFARYegE. THE | NVENTI ON 25 It is an object of the

present invention to provi de a resist process nethod and system which can
A resist process method accordlng to the present

5 ~invention is characterized by comprising the steps
~of, (a) preparing a .process section for processing

~a substrate, means for extracting the substrate from

Az

a cassette and conveying the substfate tb_ﬁhe process

éection, a cleaniﬁg section for finally éleaning the

10 . subggrate processed.by the process section,.means for
:ééé;sferring the substrate from the process section
to the cleaning section, and means for réceiving the
substrate fram the cleaning section and storing the
substrate in a cassette, (b) extracting the substrate

15 form the cassette, (c) conveying the extracted sub-
strate to the process sectibn, (d) causing the process
section to include at least a process of developing
the resist coated onto the substrate (e) transferring
the substrate from the process section to the cleaning

20 section after at least the developing process, (f)
finally cleaning a non-resist coaﬁed sufface of the
substrate by applying a cleaning solution to at least
the non-resist coated surface of the substrate in
the cleaning section, and (q) stdfing'the'finally

25 cleaned substrate in the cassette.

A resist process apparatus according to the

present invention is characterized by a resist process

Sheet Has Been R laced
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finally renove forei gn substances which adhere to 3 a subqtTHi8 SHEET iHAS BREN
conveyance or processes of the substrate, and decrease the qyantitRERIfACED '

chemcal filters. According to the invention-in a first aspect; tirere—+s
provi ded a resist process nmethod conprising, the steps of: 5 (a) .
preparing a process section for processing a stibstrate, sub-arm mechani sm
for extracting the substrate froma cassette and conveying the substrate to
sai d process section, a cleaning section for finally cleaning the substrate

processed by said appaeaﬁuseebmpmsan@ @l carised teelc¥ions it Htsh which
i ndependent|ly of the process section, a transfer nount base for

transferring the sabehsaéttéroansahdlpgoaegduxadukqnoEosnﬁstnauﬁsmmg 10
section, and neans for receiving the substrate from said cl eaning section
and storing the subsadedéunhoadedsset pepceiss eectdion dgctiveing sty dteast om
the cassette; (c) conveying the extracted substrate to said process
section; (d) includevglonisgi epnrscéor developiag thesresimtocwateast on

developlng the resi st coated
the substrate, first air-conditioning means for forming

a down flow of clean air in the process section, a
main arm mechanism for sequentially conveying the
substrate in the process section, a sub-arm mechanism
for extracting the substrates from the cassette of the
10 cassette section one by one and directly or indirectly
transferring the substrate to the main arm mechanism,
a final cleaning section which is installed in a place
different from a place where the process section is
installed and performs a final cleaning process for the
15 substrate by spraying a cleaning solution against the
substrate, second air-conditioning means for forming
a down flow of clean air in the final cleaning section,
and substrate transfer means for directly or indirectly
transferring the substrate between the.final cleaning
20 section and the sub-arm mechanism, wherein the sub-
strate transfer means transfers the substrate having
undergone a process in the process section to the final
cleaning section before the substrate is stored in the
cassette of the cassette section, at least a non-resist
25 coated surface of the substrate is cleaned by spraying
a cleaning solutioﬁ against the non-resist coated

surface, and the cleaned substrate is stored in the

This Sheet Has Been R laced




15" onto a front surface of the substrate; (e) transferring t -
fromsaid process section to said cleaning section after at |€2§¥§ : Ef?h@SBEEN
.devel oping process; (f) finally cleaning a reverse surface of lthe.s ACEDe

by applying a cleaning solution to at |east the reverse surface of the
substrate in said cleaning section; and 20 = (g) Storing the finally

cl eaned substrate in the cassette. According to the invention in a second
aspect, there is provided a resist process apparatus conprising: a cassette
section into/from chssktaecassdhice camdetitte potignural ity of substrates is

| oaded/ unl-oaded,; 4 a process section including at |east devel opi ng neans
for devel opi ng the resi fccoastiay de dle ards st frrrasds et st f atlee first
air-conditioning means for formng a down flow of clean air in said process.
section; 5 a nai presentednyendhongr evsqudft,i fdry exdmpdyE n@ tHesisitbst rat e

In the process section;
solution, a developlng solution, particles, and the

5 like adhere to a substrate during conveyance or a
process, since the substrate undergoes a final cleaning
process, the substrate is stored in a cassette in a
clean state. | .

Since no chemical filter is required for the final

10 cleaning section, the quantity of chemical filters used
'in the system decreases as a whole.

The final cleaning section may include a single
cleaning device or a plurality of juxtaposed cleaning
devices. If the final cleaning section inéludes

15  a plurality of juxtaposed cleaning devices, many
substrates can be concurrently processed,'resulting
in an increase in throughput.'

In addition, since the transfer mount base can
be used as a place where the substrate to be processed

20 is temporarily held in a standby state, a series of
processes can be flegibly performed, resulting in an
‘increase in throughput. If such transfer mount bases
are arranged horizontally or vertically, many sub-
strates can be easily processed concurrently.

25 Since the transfer arm mechanism (third_sub-arm
mechanism) can have a simpler structure than the main

. arm mechanism of the process section, the amount of

eet Has Been Reﬁaced
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a sub-arm nechani smfor extracting the substrates fromthe cassette of said
cassette section one by one and directly or indirectly transferring the
substrate to said main arm nmechanism a final cleaning section which is
installed in a place different froma place where said 10 process section
Is installed and perforns a final cleaning Dro@ess for the substrate by
spraying a cleaning solution against the substrate the substrate bei ng not
transported to said final cleaning section by the main arm nmechani sm
second air-conditi dostg gehetated (tthenaidunt @i gdraiclfes | gateatedn Hai d
final cleaning section said down flow of clean air differing fromthe down
flow of clean air $smallf.orned by the first air-conditioning; and substrate
transfer nmeans for directly or indirectly transferring the substrate _
bet ween said final cleadmdhsiectdage antdsmat guparindiedenly gransferning
said substrate transfer neans transfers the substrate havi ng undergone a
process in said pr&bessubstrade 't cesdisd dinedtly daansferadinotheisile-t he
substrate is_stored in the cassette 20 = of said cassette section, at |east
a reverse subPface Strake fypm onc amt @eshidd sy topthd RFhex | &Ehi ng

sol ution against the reverse surface, and the cleaned substrate is stored
in the cassette ofm§§P&“&§§%€th%ﬁQﬁHQHﬁiy transférrlng the substrate

from one arm mechanism to the other arm mechanism
through a transfer mount base or the like.
Additional objects and advantages of the invention
10 ~will be set forth in the description which féllows, and
in part will be obvious from the description, or may
be learned by practice of the invention. The objects
and advantages of the invention may be realized and
obtained by means of the instrumentalities and combina-
15 tions particularly pointed out in the appended claims.
BRIEF DESCRIPT’ION_'OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
in and constitute a part of the specification, illus-~
trate presently preferred embodiments of the invention,
20 and together with the general description given above.
.and the detailed description of the preferred embodi-
ments given below, serve to explain the principles of
the invention. |
FIG. 1 is a plan view schematically showing a
25 resist process system according to an embodiment of
.the present invention;

FIG. 2 is a front view of the resist process



-5- According to the resist process nethod of the present invention, even

i f, for exanple, a resist solution, a devel oping solution, particles, and
the 5 | i ke adhere to a substrate during conveyance or a process, Since
t he substrate undergoes a final cleaning process, the substrate is stored
in a cassette in a clean state. Since no chenital-filter is required for
the final 10 cl eaning section, the quantity of chemcal filters used in
the system decreases as a whole. The final cleaning section may include a
si ngl e cl eani ng deggg%eﬁg a plurality of juxtaposed cleaning devices. If
the final cleaning Section includes 15 - a plurality of juxtaposed

cl eani ng devices, many sulst r3ati@s £ apdie HAE W AHd Y iReHskedsul ting
in an increase in throughput. In addition, since the transfer nmount base
can system;

FIG. 4 is a partly cutaway perspective view of

5 a main arm mechanism;

FIG. 5 is a perspective view showihg a transfer
section, a third sub-arm mechanism, and a cleaning
device mounted on a.side portion of the system main
body; and |

10 FIG. 6 is a flow chart showing a resist process
method according to ah embodiment of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

Various preférred embodiments of the present

15 invention will be described below with reference to
the accompanying drawing. An embodiment in which the
present invention is applied to a coating/developing
system for coating a semiconductor wafer with a
chemical sensitization type resist and developing the

20 resist will be described below.

As shown in fIGS. 1 and 2, a coating/developing

: system 1 inclﬁdes a cassette station 10, a process
station 11, an interface section 12, first and second
sub-arm mechanisms 21 and 24, and a main arm mecha-

25 nism 22. The coating/developing system 1 is installed
in an air-conditioned clean room.

The cassette station 10 has a cassette mount



be used as a place where the substrate to be processed 20 S
tenporarily held in a standby state, a series of processes can be flexibly
performed, resulting in an increase in throughput. If such transfer nount
bases are arranged horizontally or vertically, many sub- strates can be

easily processed concurrently. 25 -Sifice"the transfer arm
mechani sm (third sub-arm nmechani sn) can have a sinpler .structure than the
mai n arm nechani sm of the process section, the anmount of - 6- dust

generated (the anobaseoRopar i plazagarg alfedadsetidBl ICR lard hicurttes®, on
"directly or indirectly transferring the substrate" neans directly

transferring the sthe 6assetser abanftr basen® lar mMwafersnivs drrddpomiiey arm
mechani smand indirectly transferring the substrate
to one lot are stored in each cassette CR. One lot
is constituted by 25 or 13 wafers. The wafer ﬁ is
5 extracted from the cassette CR by the first sub-arm
méqhanism 21 and loaded into the process station 11.

As shown in FIG. 1, the process station 11
includes five process unit groups Gl to G5. The
process units of each of the groups Gl to G5 are verti-

10 cally arranged in é multistage form. The wafers W are
loaded/unloaded one by one into/from eaéh process unit
by the main arm mechanism 22. .The interface section 12
is arranged between the process station 11 and an
exposure device (not showﬁ). The wafer W is loaded/

15 unloaded into/from the exposure device by the sub-arm
mechanism 24.

Four projections 20a are formed on the cassette
mount base 20. The.cassettes CR are positioned on the
cassette mount base 20 by the projections 20a. The |

20 = cassette CR loaded into the cassette station 10 has
a cover 44. The cassette CR is mountea on the cassette
.mount base 20 with the cover 44 facing the process
station 11.
The process station 11 includes the five process
25 unit groups Gl to G5. The first and second process
‘unit groups Gl.and G2 are.arranged on the front surface

side of the system. The third process unit group G3 is



fromone arm mechanismto the other arm nechani smthrough a transfer nount
base or the like. Additional objects and advantages of the invention 10
will be set forth in the description which follows, and in part will be
obvi ous fromthe description, or may be | earned by practice of the

I nvention. The objects and advant ages of the ithvention may be realized and
obt ai ned by neans of the instrunentalities and conbi na- 15 tions
particularly pointed out in the appended cl ai ms. BRI EF DESCRI PTI ON OF THE

SEVERAL VI EWS OF Tpita&BAVhekcr THe @heotBsBriche dtavisfasioyhasd ahe fourth
I ncorporated in and constitute a part of the specification, illus- trate

presently preferregrecbsdi aritsgebuphedi Rvetheotinté@face sedttiogetlfzer with
t he general description given above and the detail ed description of the
preferred enbodi - Theat fifitheproetsw, undétvgroapespl dsnplheegr iomcithlee realr t he
invention. FIG 1 is a plan view schematically show ng a 25 resi st
process system accoudfaget sida efibbbensystefn.

5 As shown in FIG. 2, in the first process unit
| group Gl, two spinner type process units for performing

predetermined processes with respect to wafers W
mounted on spin chucks in cups CP, e.g., a resist
coating unit (COT) and a developing unit (DEV), are

10 sequentially stacked upward. In the second process
unit groﬁp G2, two spinner type process units, e.g., a
resist coating unit (COT) and a developing unit (DEV),
are sequentially stacked upward. These resist coating
units (COT) are preferably placed on the lower stage

15 to facilitate liquid waste discharging operations.

As shown in FIG. 3, in the third process unit
group G3, for example, an extension unit, a cooling
unit (COL), and a hot unit (HOT) are sequentially
stacked upward. In the fourth process unit group G4 as

20 well, for exaﬁple, a cooling unit (COL), an extension/
cooling unit (EXTCOL), an extension unit (EXT), a
cooling unit {(COL), a prebaking unit (PREBAKE), a
postbaking uﬁit (POBAKE), and an.adhesion unit (AD)
are sequentially stacked upward.

25 In this manner, the cooling unit (COL) and the
extension cooling unit (EXTCOL), in which the process

temperatures are low, are arranged on the lower stage



the present invention; FIG 2 is a front view of the resist process -7-
system FIG 3 is a rear view of the resist process system FIG 4 is a
partly cutaway perspective view of 5 a main armmechanism FIG 5 is a
perspective view show ng a transfer section, a _third sub-arm nechani sm and
a cl eaning device nounted on a side portiofl oft0t he system mai n body; and 10
FIG 6 is a flow chart show ng a resist process nethod according to an
enbodi ment of the present invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON
: side, whereas the hot unit (HOT), the prebaking unit

(PREBAKE), the postbaking unit (POBAKE), and the
adhesion unit (AD), in which the process temperatures
are high, are arranged on the upper stage side, thereby
5 reducing thermal interference between the process uniﬁs.
Upon reception of a wafer W from fhe first sub-arm
mechanism 21, the main arm mechanism 22 conveys the
wafer W to the alignment unit (ALIM) and the extension
unit (EXT) belonging to the third process unit group G3
10 in the process station 11. |
The interface section 12 is almosé'equal in size
in the X-axis direction to the process station 11, but
is smaller in size in the Y-axis direction than the
process station 11. A detachable pickup cassette CR
15 and a non-detachable'buffer cassette BR are stacked in
the ffont surface portion of the interface section 12,
whereas a peripheral ekposure device.23 is placed in
the.rear surface portion of the interface section 12.
In addition, the second sub-arm mechanism 24 is mounted
20 in the central portion of the interface section 12.
The second sub-arm mechanism 24 has the same arrange-
ment as that of fhé first sub-arm mechanism 21, and can
access the extension ﬁnit (EXT) belonging to the fourth
process unit group G4, and a wafet_transfer table (not
25 shown) on the adjacent exposure unit side.
In the coating/developing system 1, the fifth

process unit group G5 can be arranged on the rear



Various preferred enbodi ments of the present 15 I nvention wll be
described below with reference to the acconpanyi ng drawi ng. An enbodi nent
in which the present invention is applied to a coating/devel opi ng system
for coating a.sem conductor wafer with a chem cal sensitization type resist
and devel opi ng the 20 resist will be descri ed bel ow. As shown in FIGS.
1 and 2, a coating/devel oping system 1l includes a cassette station 10, a
process station 11, an interface section 12, first and second sub-arm
mechani sns 21 and 34rface sids ofarthereain @5 mechamsis®22. THehe fifth
coating/ devel oping system 1 is installed in an air-conditioned clean room
The cassette stati prot@esisaind tc gromp &5man move gn hwe Voaxis pliretctignof
cassettes CR are nounted on
along guide rails 25. The fifth process unit group
G5 is moved to ensure a space where maintenance and
5 - inspection are performed for the main arm mechanism 22
from the reaf side.
‘The main arm mechanism 22 will be described next
with reference to FIG. 4.
The main arm mechanism 22 has a holder moving
10 section 34 in a cylindrical support member 33 consti-
tuted by a pair of vertical walls 31 and 32 which are
connected to each other at the upper and lower ends
to oppose each other. The holder moving section 34
can move up and down in the Z-axis direction. Since
15 -the-cylindrical_support member 33 is coupled to the
rotating shaft of a motor 35, the cylindrical support
member 33 and the holder moving section 34 are inte-
- grally rotated, thereby performingle rotation of the
holder moving section 34 about the Z-axis.
20 The holder moving section 34 includes a convey
base 40 and three holders 41, 42, and 43 arranged
vertically in a multistage form. The three holders 41,
'42, and 43 are arranged above the convey base 40. Each
of the holders 41, 42, and 43 has a shape and a size
25 that allow it to pass through a side surface opening

portion 36 between the verticél walls 31 and 32 of

the cylindrical support member 33. These holders are



the cassette nmount base 20. Wafers Wcorresponding to one ot are stored in
each cassette CR One lot is constituted by 25 or 13 wafers. The wafer Wis
5 extracted fromthe cassette CR by the first sub-arm nechani sm 21 and
| oaded into the process station 11. As shown i? FIG 1, the process station
11 includes five process unit groups GL to Gb. %hé‘process units of each of
the groups Gl to G5 are verti- 10 cally arranged in a nultistage form
The wafers Ware | oaded/ unl oaded one by one into/fromeach process unit by
t he mai n arm nechardesigiied Titee bent independentlymdved sfarwand candebaekwatrde
process station 11 and an exposure device (not shown). The wafer Wis

| -oaded/ 15 unl dydetciving fmotroxse(roposhoen jeand ebdlt s henstubshown)
mechani sm 24. Four projections 20a are forned on the cassette nount base
20. The cassettes Ghcorpquated oledthe comversbase ed®ount base 20 by the

projections 20a. The 20 cassette CR | oaded into the cassette station
10 has The holders 41, 42, and 43 are arranged vertically
5 such that the interval between the uppermost holder

41 and the second holder 42 is larger than the inter-
val between the second holder 42 and the lowermost
holder 43. Such an arrangement is employed to prevent
the thermal interference between the wafers W held by
10 ‘the uppermost holder 41 and the second holder 42 from
adversely affecting the process for wafers W. There-
fore, the uppermost holder 41 is normally used to
execute a resist coating process after a cooiing
process. The second holdér 42 and the lowermost holder
15 43 are used to convey wafers W which are free from
the adverse effect of suéh thermal interference. To
improve the thermal interference preventing effect, for
example, a thermal insulating board (not shown) may be
placed between the uppermost holder 41 and the second
20 holder 42. |
A transfer mount base 51 is placed near an end
portion of a convey path 2la of the first sub-arm
mechanism 21. The transfer mount base 51 is placed in
a space different from the spaces where the first to
25 fifth process unit groups Gl to GS and the main arm
mechanism 22 are arrangedQ More specifically, as shown

in FIG. 1, the transfer mount base 51 is surrounded by



a cover 44. The cassette CR is nounted on the cassette nount base 20 with
the cover 44 facing the process station 11. The process station 11 includes

the five process 25 unit groups Gl to G5. The first and second process
unit groups GL and & are arranged on the front surface side of the system
The third process unit group G3is . -9- ﬁla&éd fNext to the cassette

station 10, and the fourth process unit group &4 to the interface section
12. The fifth process unit group Gb is placed on the rear surface side of

the system 5

~a_houdiéngh0oa bff &l Eledning sketlibhs7oproeeEinalit group

Gl, two spinner type process units for perform ng predeterm ned processes
wi th respect to watkeanivigndevédeofilspsnpitheeks innthephoGBing Jla.a 2esi st

10

15

20

25 -

- shown in FIG. 5, an air-conditioning device 81A is

mounted on the ﬁpper portion of the fiﬁal cleaning
device 71. The air;conditioning device 81A includes a
ULPA filter and a fan. The ULPA filter has a physical
filtering function and hence can catch and remove fine
particles.

The transfer mount base 51 has three support pins

53 which can retract/protrude from an upper surface

member 52. A wafer can be mounted on the protruding
support pins 53. The first sub-arm mephahism 21 can
mount a wafer on the protruding support pins 53 or
receive a wafer on the support pins 53.

A third sub-arm mechanism 61 that forms another

. convey means of the present invention is placed on the

rear surface side of the transfer mount base 51, i.e.,
an extended line along the X-axis direction. The third
sub-arm mechanism 61 has upper and lower holders 62 and
63 for directly holding the wafers W. These holders 62
and 63 can independently move forward and backward.

The third sub-arm mechanism 61 can be moved in the
Z-aXis direction by a vertically driving mechanism (not
shown). The 6 rotation of the third sub-arm mechanism
61 about the Z-axis is allowed by a 6 rotation driving
mechanism (not shown). As described above, each of the

holders 62 and 63 of the third sub-arm mechanism 61



coating unit (COT) and a devel oping unit (DEV), are 10 sequenti al |y
stacked upward. |In the second process unit group G2, two spinner type
process units, e.g., a resist coating unit (COTl) and a devel opi ng unit
(DEV), are sequentially stacked upward. These _resist coating units (COT)
.are preferably placed on the | ower stage 15 14,t6 facilitate liquid waste
. di schargi ng operations. As shown in FIG 3, in the third process unit group
: &3, for exanple, an extension unit, a cooling unit (COL), and a hot unit
(HOT) are sequentiabhymestatkadwafear #. ohnthee shppo pinses$SS wfi tthgy oup A
as 20 well, for exanple, a cooling unit (COL), an extension/ cooling
unit (EXTCOL), an bxasafeonmonnt PBEXE) 5laandobieggiwei B 80E)r, Wa qm diheki ng
unit (PREBAKE), a postbaking unit (POBAKE), and an adhesion unit (AD) are
sequential |y stack8dppp®tirgings53. In this manner, the cooling unit
(CAL) and the extension:cooling unit (EXTCOL), in _which the process
temperatures are |ow, afBeafiBfde§leanimg |deNdicesi’dgdncorporates a

5 rotating mechanism (not shown) for spinning the wafer
W and nozzles (not shown) for spraying high-pressure
water jets against the wafer W. In addition, a convey
port 72 is formed in the front surface side of the

final cleaning device 71. The wafer W is loaded/

10 unloaded into/from the final cleaning device 71 by the
third sub-arm mechanism 61 through the convey port 72.

As shown in FIG. 2, filter devices 81 are arranged
above the first to fifth process unit groups Gl to
G5 and the interface section 12. The filter devices

15 81 are respectively arranged above the first zone.
(cassette station iO), the second zone (process sta-
tion 11), and the third zone (interface section 12).
Each filter device 81 includes one or both of a
chemical filter element-and a UﬁPA filter element.

20 - BEach filter device 81 also includes a fan (not shown).
Clean air is supplied to the sections 10, 11, and 12
from above by thesé filter devices 81 to form down
flows separately. In addition, down flows of clean air

are separately formed in the resist coating unit (COT)

25 and the developing unit (DEV) which generate organic
components in the ptocess unit.'. |

A resist process method for the wafers W will be



- 10 - side, whereas the hot unit (HOT), the prebaking unit (PREBAKE), the
post baki ng unit (POBAKE), and the adhesion unit (AD), in which the process
‘tenperatures are high, are arranged on the upper stage side, thereby 5
reduci ng thermal interference between the process units. Upon reception of
a wafer Wfromthe first sub-arm mechani snr2113t he mai n ar m mechani sm 22
conveys the wafer Wto the alignment unit (ALIM and the extension unit
(EXT) belonging to the third process unit group G3 10 -in the process

station 11. The i njeséatBedchbkeNwithi FekbiBntecgbakthbn f3b%we charthe £X- axis
direction to the process station 11, but is smaller in size in the Y-axis

direction than theppgocgss station 11 A det achabl e pi ckup cassette CR 15
and a non-detachabl e buffer cassette BR are stacked in
- A cassette C is mounted on the cassette mount
basé 20. A plurality of unprocessed wafers W are
5 stored in the cassette C. The first sub-arm mechanism
21 accesses the cassefte C and extracts one wafer W
therefrom (step S1).
The first sub-arm ﬁechanism 21 moves to the
alignment unit (ALIM) of the third process unit group
10 G3, and transfers the wafer W into the alignment unit
(ALIM). The alignment unit (ALIM) aligns the orienta-
tion flat of the wafer W in a desired direction, and
centers the wafer W. With thié operation, the wafer W
is positioned with.respect to the cleahing section 70
15 of the process station 11 (step S2). After the wafer W
ié positioned, a controller 90 determines on the basis
of predetermined process input data whether the wéfer W
is preliminarily cleaned (step S3).
If YES in step S3, the first sub-arm mechanism 21
20 conveys the wafer W from the alignment unit (ALIM) to
the cleaning section 70, and the wafer W is prelimi-
nérily cleaned according to steps S18 to S22 to be
described later. More specifically, the first sub-arm
mechanism 21 convejs the wafer W from the alignment
25 unit (ALIM) to the transfer mount base.Sl, and mounts
it on the transfer mount base 51 (step S18). The third

sub4arm mechanism 61 then loads the wafer W from the



the front surface portion of the interface section 12, whereas a peri pheral
exposure device 23 is placed in the rear. surface portion of the interface
section 12. In addition, the second sub-arm nechanism 24 is nounted 20

in the central portion of the interface sectigg 12. The second sub-arm
mechani sm 24 has the sane arrange- nent as"th of the first sub-arm

- mechani sm 21, and can access the extension unit (EXT) belonging to the

‘fourth process unit group &4, and a wafer transfer table (not 25 shown)
on the adjacent exppanséennmbuatdbasenStihéntoathegfdaadl cpeamisystdamike t he
fifth process unit group G5 can be arranged on the rear surface side of

the main arm nechaiilsfsgep She)fif ThepwefessWunst pgedipicarddly miearned t he
Y-axis direction along guide rails 25. The fifth process unit group G5 is
noved to ensure a ipathewAidnalnalessingcdeyade 71. In this preliminary

cleaning process, high-pressure water jets are sprayed

5 against the upper and lower surfaces of the wafef W to
clean these surfaces (step 520); After the preliminary
cleaning process, the third sub-arm mechanism 61
unloads the wafer W frbm the final cleaning device 71
(step S2l), and mounts it on the transfer mount base 51

10 (step 522). The controller 90 determines that the
processes for the wafer W are not comblete yet (step
S23). With this determination, the first sub-arm
mechanism 21 transfers the wafer W to the main arm
mechanism 22. The main arm mechanism 22 sequentially

15 conveys the wafer W to the respective process units in
the process station 11 to perform resist processes for
the wafer W in accordance with steps S4 to S17 to be'
described later.

If NO in step S3, the main arm mechanism 22

20 accesses the alignment unit (ALIM) to extract the wafer
W therefrom, and conveys the wafer W to the adhesion
unit (AD). The adhesion unit (AD) performs an adhesion
process for the wafer W (step S4). In this adhesive
process, the wafer W is heated.

25 The main arm mechanism 22 conveys the wafer W to
the cooling unit (COL) belonging to the third or fourth

process unit group G3 or G4. The cooling unit (COL)



5 I nspection are perfornmed for the main arm nechanism 22 fromthe rear
side. The main arm nechanism 22 will be described next wwth reference to
FIG 4. The main arm nmechani sm 22 has a hol der noving 10 section 34 in
‘a cylindrical support nenmber 33 consti- tuted by a pair of vertical walls
.31 and 32 which are connected to each other at™‘t h€ upper and | ower ends to
“oppose each other. The hol der noving section 34 can nove up and down in the
"Z-axis direction. Since 15 the cylindrical support nmenber 33 is coupl ed
to the rotating shebblef thenwhder3®, toha @€t nempealatunepqr23°0ynipstep3sand
the hol der noving section 34 are inte- grally rotated, thereby performng
[err] rotation of TheaHdlidéonpothegmadert iaom hbchamitsnt (22 Lreboads 2Afhe
The hol der noving section 34 includes a convey base 40 and three hol ders
41, 42, and 43 arrwafed Wefromakhe cood img nindttad €OLgr lhy URing hrlee dppeter s
41, 42, and 43 are arranged above the convey base 40. Each
. holder 41, and at the same time, loads the next wafer W
5 (another wafer W) into the cooling unit (COL) by using
the intermediate holder 42.
The main arm mechanism 22 loads the wafer W into
the resist coating unit (COT) belonging to the first
or second process unit group Gl or G2. in the resist
- 10 coating unit (COT), one surface of the wafer W is
coated with a resist solution (step.S6).
The main arm mechanism 22 conveys the wafer W from
the resist coating unit (COT) to the prebaking unit
(PREBAKE). In the prebaking unit (PREBAKE), the wafer
15 W is heated at about 100C for a predetermined period of
time (step S7).
The main arm mechanism 22 then conveys the wafer
W from the prebaking unit (PREBAKE) to the extension
cooling unit (EXTCOL) belonging to the fourth process
20 unit group G4. In the extension cooling unit (EXTCOL),
the wafer W is cooled to about 24°C (step S8). As the
target temperature in this cooling sﬁep (step S8), a
temperaturé suitable for a peripheral exposure process
in step S9 is set. In addition, the main arm mechanism
25 22 conveys the wafer W from the extension cooling unit

(EXTCOL) to the extension unit (EXT), and mounts the

wafer W on the mount base (not shown) in the extension



of the holders 41, 42, and 43 has a shape and a size 25 that allow it
to pass through a side surface opening portion 36 between the vertical
wall's 31 and 32 of the cylindrical support nenber 33. These hol ders are
- 12 - designed to be independently noved forward and backward by driving
notors (not shown) and belts (not shown) inboﬁﬁorated In the convey base
40. The hol ders 41, 42, and 43 are arranged vertically 5 such that the
i nterval between the uppernost hol der 41 and the second hol der 42 is |arger
than the inter- vahnbety(ere)the second holder- 42 and the | owernost hol der
43. Such an arrangenent is enployed to prevent the thermal interference
bet ween the wafers W hebdbbgghently,t theugerromb tsulslader mEklentidme24econd
hol der 42 from adversely affecting the process for wafers W There-
accesses the extension unit (EXT) to load the wafer W
into the interface section 12. The second sub-arm
5 mechanism 24 also loads the wafer W into the peripheral
exposure device 23. The peripheral exposure device 23
performs an exposure process for the peripheral portion
of the wafer W (step S§9).
The second sub-arm mechanism 24 conveys the
10 wafer W from the peripheral exposure device 23 to
‘the wafer transfer base (not shown) in the exposure
device (not shown). Note that when the exposure device
cannot receive the wafer W, the controller 90 outputs ‘a
standby command to the second sub-arm mechanism 24 to
15 cause it to temporarily store the wafer W in the buffer
cassette BR (step S10).
The exposure device (not shown) performs an
exposure prbcess for the entire surface of the wafer
W (step S1l1). When the wafer W is returned to the
20 transfer base (not shown), the second sub-arm mechanism
24 conveys the wafer W from the wafer transfer base
to the extension unit (EXT) belonging to the fourth
process unit group G4.  Note that when the developing
unit (DEV) cannot receive the wafer W, the controller
25 90 outputs a standby command to the second sub-arm

mechanism 24 to cause it to temporarily store the

wafer W in the buffer cassette BR (step S12).:



fore, the uppernost holder 41 is normally used to execute a resist coating
process after a cooling process. The second hol der 42 and the | ower npst.
hol der 15 43 are used to convey wafers Wwhich are free fromthe
adverse effect of such thernal interference. 19 i nprove the thermnal
I nterference preventing effect, for exanple, t hermal insulating board
(not shown) may be placed between the uppernost holder 41 and the second 20
hol der 42. A transfer nount base 51 is placed near an end portion of a
convey path 21la of the Whest thebwafernéichisnilead2d. ifike tthensixhensiiont base
51 is placed in a space different fromthe spaces where the first to 25
fifth process uni tunkbupBXT),t thepmahn amy mechaniamndhascesses dte to
arranged. More Specificallz, as shown in FIG 1, the transfer nount base 51
i s surrounded by extract the wafer W therefrom. The main arm mechanism
22 then loads the wafer W into the developing unit
5 (DEV) belonging to the first or sedond’process unit
group Gl or G2. 1In the developing unit (DEV), a devel-
oping solution is applied to the resist coating on
the wafer W to develop the resist coating (step S13).
Subsequently, a rinsing process is performed to rinse
10 out the developing solution from the wafer surface with
pure water (step S14).
The main arm mechanism 22 conveys the wafer W
from the developing unit (DEV) to the postbaking unit
(POBAKE) belonging to the third or fourth process unit
15 gtoup G3 or G4. In the postbaking unit (POBAKE), the
‘wafer W is heated at 1000C for a predetermined period
of time (step S15).
The main arm mechanism 22 conveys the wafer W from
the postbaking unit (POBAKE) to the cooling unit (COL).
20 In the cooling unit (COL), the wafer W is cooled to
about 230C (step S16). The main arm mechanism 22 then
donveys the wafer W from the cooling unit (COL) to the
extension unit (EXT) belonging to the third process
unit G3 (step S17).
25 Subsequently, the first sub-arm mechanism 21

accesses the extension unit (EXT) to extract the wafer

W. The first sub-arm mechanism 21 moves in the X-axis



13 - a housing 70a of a cleaning section 70. A final cleaning device 71 is
‘placed in the housing 70a. As shown in FIG 5, an air-conditioning device
81A is nmounted on the upper portion of the final cleaning 5 device 71.
The air-conditioning device 81A includes a ULBA filter and a fan. The ULPA
filter has a physical filtering function and hence can catch and renove
fine particles. The transfer nount base 51 has three support pins 10 53
whi ch can retract/protrude from an upper surface nmenber 52. A wafer can be
mount ed on the prodindchijosuphdie perfozpinphd frotatbem, athenebyhabirans21l
can nmount a wafer on the protruding support pins 53 or receive a wafer on
the support pins 58erxing the wafar: W te &ie dmansderamosmts basatS¥ orstep
anot her convey nmeans_of the present invention is placed on the rear surface
a

side of the transfét8hounthBa¥aist, W ig extxacteshfagm the HNFiare Deuns s
direction. The thlggse 51 by the lower holder 63 of the third sub-arm

5 mechanism 61, and loaded into the final cleaning device
71 through the convey port 72 (step S19).
In the final cleaning device 71, high-pressure
water jets are sprayed against the lower surface
of the wafer W. With this operation, foreign sub-
10 stances adhering to the lower surface of the wafer W
| are removed; and the lower surface of the wafer W is
finally cleaned (stép S20). Thereafter, the wafer W is
unloaded from the final cleaning device ?1 by the upper
"holder 62 of the third sub-arm mechanism 61 (step S21),
15 and the next wafer W is loaded into the final cleaning
device 71 by the lower holder 63.
When the third sub-arm mechanism 61 transfers
the wafer W having undergone the final cleaning process
to the transfer mount base 51, the first sub-arm
20 mechanism 21 accesses the transfer mount base 51 to
extract the wafer W therefrom (step S22). The control-
ler 90 determines whether the processes.for the wafer W
are complete (step S23). If NO iﬁ step §23, resist
processes from step S4 to step S17 are executed. If
25  YES in step 523, the first sub-arm mechanism 21 stores
the wafer W in the cassette C on the cassette mount

base 20 (step S24). When the cassette C is full of



sub-ar m nechani sm 61 has upper and | ower hol ders 62 and 20 63 for
directly holding the wafers W These hol ders 62 and 63 can i ndependently
nove forward and backward. The third sub-arm nmechani sm 61 can be noved in
the Z-axis direction by a vertically driving chani sm (not shown). The
[err] rotation of the third sub-arm nechanism®?5 ~ 61 about the Z-axis is
allowed by a [err] rotation driving nmechani sm (not shown). As descri bed
above, each of the holders 62 and 63 of the third sub-arm nechani sm 61 -
14 - can nmount a wefFerewsed whdezsppior the nas58tee Cheontadwfiag rohent base
51 and receive a wafer Won the support pins 53. The final cleaning device
71 incorporates a Bafersr@i isi ngleadednifson tbe systen.f oThepicdsiang wafers

waf er Wand nozzles (not shown) for spraying high-pressure
: W are further subjected to the next process, e.g., an

etching process.

-5 According to the above embodiment, the final
cleaning device 71 is installed in the space different
from the spaces where the main arm mechanism 22 and
the process unit groups Gl and G2 are installed. 1In
addition; the structure of the driving system for the

10 third sub-arm mechanism 61 is simpler than that of
the main arm mechanism 22. For these reasons, foreign
substances such as particles and organic components
hardly adhere to the wafer W after the final cleaning
process.

15 Since no chemical filter is required for the
cleaning section 70, the quantity of chemical filters
in the system decreases as a whole.

Since the wafer W can be temporarily held on the
transfer mount base 51, the overall availabilitj of

20 the system increases.

In the above embodiment, one final cleaning
device 71 is installed. However, a plurality of clean-
ing devices of the same type or different types may
be installed. In addition, a plurality of cleaning

25 devices may be stacked vertically in a multistage form.
A plurélity of transfer mount bases 51 may be arranged

horizontally or vertically.



water jets against the wafer W I n addition, a convey port 72 is forned in
the front surface side of the final cleaning device 71. The wafer Wis

| oaded/ 10 unl oaded into/fromthe final cleaning device 71 by the third
‘sub-arm mechani sm 61 through the convey port . As shown in FIG 2, filter
-devices 81 are arranged above the first to fifth process unit groups Gl to
'Gb and the interface section 12. The filter devices 15 81 are -
respectively arranged above the first zone (cassette station 10), the
second zone (process stdn wdsdtipn, #nd®ARK puvoass; sleyidentfor per feoning
12). Each filter device 81 includes one or both of a chem cal filter

el ement and a ULPA2f PRCEr féF@néﬁﬁ:l'm?fleCtEQ@hCPﬁlttl@Q PEIPCES BIAY R

i ncludes a fan (not shown). Clean air is supplied to the sections 10, 11,
and 12 from above BFSFﬁééédfPﬁﬁéﬁedé@ﬁbéenﬂi FéeﬁéﬁﬁﬂdgﬁYHQQw%iseparateIy

In addition, down fl ows %f cl alr are aratel forned |n t he resist
coating unit (OOT) 25 eaﬁ& iﬁ% e

organic 5 invention include LCD substrates, CD substrates,
photomasks, various.printed boards, ceramic boards,
and the like, as well as semiconductor‘wafers.
‘According to the present invention, a substrate
having a clean lower.surface having undergone a

10 final cleaning process-is'stored in a cassette, and
is conveyed to the next process. For this reason,
no adverse effect is exerted on the next process,
resulting in an increase in the yield of products.

In addition, the quantity of chemical filters in the

15 system can be decreased as a whole. Furthermore, siuce
the transfer mount base can be used as a place where
a substrate is temporarily held in a standby state,
resist processes can be flexibly performed, resulting
in an increase in throughput.

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

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

defined by the appended claims and their equivalents.



conponents in the process unit. A resist process nethod for t
w il be - 15——-described next with reference to the flow C{Fﬂ@%&%\gg BEEN
6. A cassette Ci e&ﬂkaﬁ cassette nount base 20. A pltteity—e
unprocessed waf er ored in the cassette C. The first sub-arm
mechani sm 21 accest H HH] ﬂie.c and extragts-one wafer Wtherefrom

(step S1). The fir anism 21 noves to the alignnment unit

(ALIM of the third process unit group 10 &3, and transfers the wafer W
into the alignment unit (ALIM. The alignne Y Lt (ALIM aligns the

orienta- tion flat of the wafer Win a desi?éﬁ g#rection and centers the

wafer W Wth this 0perq{|0R %@%s@akﬁ%éégs method comprising, the steps

of:
(a) preparing a process section for processing a
5 substrate, means'for_extracting the substrate from a
cassette and conveying the substrate to said process
section, a cleaning section for finally cleaning the
substrate processed by said proceés sedtion, means for
transferring the substrate from said_pfocess section to
10 said cleaning section, and means for receiving the
substrate from said cleaning-section and storing the
subétrate in a cassette;
(b) extracting the substrate form the cassette;
(c) conveying the extracted substrate to said
15 process section;

(d) causing said process section to include at
least a process36f deVeloping the resist coated onto
the substrate; |

(e) transferring the substrate from said process

20 section to said 6leaning_section after at least the
developing process;

(f) finally cleaning a non-resist coated surface
of the substrate by applying a cleanlng solution to at
least the non-res1st coated surface of the substrate

25 in said cleaning section;-and
(g) storing the finally cleanéd substrafe in the

cassette. :
i : -

A



S ppsftioned with respect to the cleaning section 70 15 gg%%gEEN
station 11 (step S2). After the mafer Wis positioned, a co roII ; ;

wafer Wis prelimnaril 83) If YES in step S3, the first

sub-arm nechani sm 21 20 e wafer W fromthe alignment unit
ALIM to the cleaning section 70 and the wafer Wis prelim- narily"

cl eaned according to steps S18 to S22 to be described |ater. Mre

specifically, the first sub-arm nechani sm 21 conveys .t mafer Wfrqmthe
al i gnment 25 uni t (RLINﬁ-F@qﬂﬂg1§9§9£Q%n9ﬁﬁhf%ﬁﬁgb%5 % it

on the transfer nmount base 51 he t suh- arm Ism 61
then | oads the waf 8Eepy { £nfPR rlses f%? St5EEh e qﬁﬁ&ﬁpgbaSGEPQ§ﬂ%to t he
final cleaning device )

non-resist coated surface of the substrate by spraying

determ nes on the basi §hlm$hlﬁ ﬁ process input data whether the

jets of pure water against the non—resist'éoated
5 surface.

3. A method:according to claim 1, wherein the
step (f) comprises the step of cleaning both upper and
lower surfaces qf the substrate by spraying. pure water
against the upper and lower surfaces of the substrate.

10 - 4., A method according to claim 1, further
comprising the sfep of preliminarily cleaning the
substrate in said cleaning section before the step (c).
5. A method according to claim 4, wherein the
step of preliminarily cleaning the substrate comprises
15 the step of cleaning both upper ahd lower surfaces of
| the substrate by spraying pure water against the upper
and lower surfaces of the substrate.

6. A method according fo claim 1, wherein the
step (d) further comprises a resist coating step of

20 coating the substrate with the resist and a heat treat-
ment step of heéting’and cooling fhe_resist coated on
the substrate.

7. A method according to claim 1, whereiﬁ the
step (d) further cbmprises the step of performing

25 an adhesion process for the substrate, cooling the
substrate, prebaking the resist coating, cooling the

resist coating, performing a peripheral exposure

W) A It



71 (stép S19). The wafer Wis prelimnarily cleaned in the fi HHM5§HEEF BEEN
device 71. In this preltmnary cleaning process, high-pressufe wat B

are sprayed 5 agam§gheahﬁsg&aggi1m | ower surfaces of the wafer Wto

clean these surfaces ( r the prelimnary cleaning process,
the third sub-arm mech s the_wabgr Wfromthe final cleaning
device 71 (step S21), n the transfer nount base 51 10
(step S22). The controller 90 determ nes that the procésses for the wafer
Ware not conplete yet (step S23). Wth this determ nation, the first

sEb arn1nechanlsn1EIOFﬁﬁﬁsﬁﬁFstPﬁerﬁéFéF FPEEPHe REFFCEF eSS,
The main arm nechani sm 22 sequenti al ve f LWto t he
respective processSBﬁﬁﬁgeiﬁxgﬁﬁuﬁFoB§é§e§Fa€PSn%§f % sﬁ%&f%@ﬁire

processes for the waf i n cordanc h e o]

described later. IPoﬁgﬁﬁﬁiggegB§3refﬁ§ P%térhl%ggéén%sgéi%gg?ﬂﬂa
accesses the aI|gnneoceggttagéLEg%laﬂge{hragbsEge Wahefing.

5 8. A resist process apparatus comprising:

a cassette section into/from which a cassette
containing a plurality of substrates is loaded/
unloaded;

a process section including at least developing

10 means for developing the resist coated on the
substrate;

firstlair-conditioning means for forming a down
flow of clean air in said process section;

a main arm mechanism for sequentially conveying

15 the substrate in the process section;

a sub-arm mechanism for extracting the substrates
from the cassette of said cassette section one by one
‘and directly or indirectly transferring the substrate
to said main arm mechanism;

20 a final cleaning section which is installed in a
place different from:a.piace where said process section
is installed and performs a final cleaning process for
the substrate by spraying a cleaning solution against
the substrate}

25 second air-conditioning means for forming a down
flow of clean air in said final cleaning section; and

substrate transfer means for.directly or-

O




Wther—ef—lLaﬁT’amd‘Eonveys the wafer Wto the adhesion unit (AD)} TR® SHEET HAS BEE!Q

adheS|on n| &mrns an adhesi on process for the wafer W (stegEB4ACED
In thi$ the wafer Wis heated. 25 The—rratm—ar-m -
machanl he wafer Wto the cool i ng unit (COL) belonging to the
third o s unit group G3 or GL TBhe cooling unit (COL) - 17

- cool s the mafer Wto a set tenperature (23[err]C) (step S5). In addition,
the mai n arm nechani sm 22 unl oads the wafer Wfromthe cooling unit (CQ.)
by using the upper holder 41, and at the sane tine, Ioads t he next vvaf er W
5 (anot her waf dndirechly transdemmigkhe Eobstaare hefgasn said

i ntermedi ate holder 42 The main arm nechani sm 22 Ioig t he fer, Winto

the resist coatingfd®al € lﬁ@l&ﬁﬁqﬁ?q(?qqu?qﬁ gub-arm mechanism,

wherein
said substrate transfer means transfers: the

_5  substrate having undergone a process in said process
section to said final cleaning section before the
substrate is stored in the cassette of said cassette

~section, at least a non-resist coated surface of the
substrate is cleaned by 5praying,a cleaning solution

10 against the non-resist coated surface, and thé cleaned
substrate‘ié stored in the cassette of said cassette
section.

9. An apparatus according to claim 8, wherein
said substrate transfer meahs comprises:

15 a transfer mount base which is placed between said
final cleaning section and said cassette section and on
which a substrate is mounted by said sub-arm mechanism;
and

a convey arm mechanism for picking up the

20 substrate from said transfer mount base and conveying
‘the substrate to said fiﬁal cleaning section.

10. An apparatus according to claim 9, wherein
said convey arm mechanism is placed between said final
cleaning section and said transfer mount base.

25 11. An appératus according to claim 9, wherein
said convey arm mechaniém comprises a plurality of

holder members for holding substrates.

AT D A




of second process unit group GL or G. In the resist 10 COAHISNGHEHTY
(CaT),. one surface of TiidhestBlbsBeet/Re ated with a resist sol ut!on,;l,(;:-{,';ﬂg1 Has BEEN

n s the wafer Wfrom the restst—eeatlllg
S

S6). The nmain arm nech
unit (COT) to the preba‘nﬂm ' BAKE). In the prebaking unit
(PREBAKE), the wafer 1 [ eated at _abgyt 100[err]C for a
predeterm ned period of tinme (step S7). The main arm nmechani sm 22 then
conveys the wafer Wfromthe prebaking unit (PREBAKE) to the extension
cooling unit (EXTCOL) belonging to the fourth process 20, uni t ro,%p 4.
In the extension coolihy-unhn RPRACELNS BEEORELET WP §1ad8) dd d’hfg??u‘t
24[err] C (step S8). As the target tenperature in this cooli.ng L%p step
S8), a teggerat ur eSaift GPNESYoATR PEFhARdSH COMPFiSeE FraddSs qsrrjr S9 is
set. In addition, the nain arm npechani, 2 22.conveys _the, waf.eyr Wfrom
the extension cool PRENENFPT(BRYERE) sﬁ‘&%tmﬁlgié’ﬁreﬁ'ﬂ“gﬁr&ni ~4%d mount s

the wafer Won thedgggggiggfezggggssganiddngy%seé%ﬁn§EQQng said holder
5 members in a Z-axis direétion, and 0 rotation driving
means for performing 8 rotation of said holder members
about'alz-aiis. |
13. An appatatus according to claim 9, wherein
said tranéfer mount base is placed near an end portion
10 of a path through which_ééid sub-arm méchanism movés.
14. An apparatus according to claim 8, wherein
said first air-conditibning means comprises an alkaline
component removing chemical filter having a chemical
filtering function, and
15 said second air-conditioning means comprises a
particle removing filter having a physical filtering
funcﬁion. '
15. An apparatus according to claim 8, wherein
said process section furthef comprises resist coating
20 "means for coatinglthe substrate with the resist and
heat treatment.means for heating and cooling the
substrate. |
16. A resist process method and system, substan-
tially as hereinbefore described with reference to the

25 accompanying drawings.
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-°18 - unit (EXT). Subsequently; the second sub-arm nmechani sm 24 accesses
the extension unit (EXT) to |load the wafer. Winto the interface section 12.
The second sub-arm5 nechani sm 24 al so | oads the wafer Winto the

peri pheral exposure device 23. The peripheral exposure device 23 perforns
an exposure process for the peripheral portd o28f -the wafer W (step S9).

The second sub-arm nechani sm 24 conveys the 10 wafer Wfromthe

peri pheral exposure device 23 to the wafer transfer base (not shown) in the
exposure device (not shown). g ycannot
receive the wafer W the con roIIer 3) E%{cﬁ):uts gﬁéggﬁg ‘%@E%an to t he

second sub-arm nechani sm 24 tagk&ygp mg tME‘I@IO‘beW @@Sl.lgm@tore t he

wafer Win the buffer
A resist process method 1ncludes the steps of,

preparing a process section for processing a wafer,

5 means for extracting the wafer from a cassette and
conveying the substraie to the process section, a
cleaning section for finally cleaning the processed
by the process section, means for transferring the
wafer from the process section to the cléaning section,

10 and means for recéiving the wafer from-the cieaning
section and storing the wafer in a cassette, extracting
the wafer form the cassette, conveying the extracted
to the process sedtion, causing the process section to
include at least a process of developing the resist

15 coated onto the wafer, traﬂsferring the Qafer from the
process section to the cleaning section after at least
the developing process, finally cleaning the nbn-resist
coated surface of the wafer by applying a cleaning
solution to at least the non-resist coated wafer of

20 the substrate in the cleaning section, and storing the

finally cleaned wafer in the cassette.



cassette BR (step S10). The exposure device (not 'shown) perforns an

. exposure process for.-the entire surface of the wafer W (step S11). \Wen the
wafer Wis returned to the 20 transfer base (not shown), the second

sub-arm nechani sm 24 conveys the watfer Wfromthe wafer transfer base to

the extension unit (EXT) belonging to the fourth process unit group 4.

Not e that -when the devel oping unit (DEV) cannot receive the wafer W the

controller 25 90 out puts a standby igenmmand to the second sub-arm
mechani sm 24 to cause it to tenporarily store the wafer Win the buffer
cassette BR (step S12). - 19 - Wien the wafer Wis |oaded into the .

extension unit (EXT), the main arm nmechanism 22 accesses it to extract the
waf er Wtherefrom The main ?6n1nechanism
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22 then | oads the wafer Winto the devel oping unit 5 (DEV) belonging to
the first or second process unit group Gl or Q. In the developing unit
(DEV), a devel- oping solution is applied to the resist coating on the
wafer Wto develop the resist coating (step.S13). Subsequently, a rinsing
process is perfornmed to rinse 10 out the devel oping solution fromthe
wafer surface with pure water (step S14). The main arm nmechani sm 22 conveys
the wafer Wfromthe devel opi ng unit ﬁpEV) to the postbaking unit (POBAKE)
bel onging to the third or fourth process unit 15 group G3 or 4. In

t he postbaking unit (POBAKE), the wafer Wis heated at 1000C for a
predeterm ned period of tinme (step S15). The main arm nmechani sm 22 conveys
the wafer Wfrom the postbaking unit (POBAKE) to the cooling unit (COL). 20
In the cooling unit (COL), the wafer Wis cooled to about 230C (step S16).

The mai n arm nmechani sm 22 t hen conveys the wafer Wfromthe cooling unit
(COL) to the :
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extension unit (EXT) belonging to the third process unit G3 (step S17). 25
Subsequently, the first sub-arm nechani sm 21 accesses the extension unit
(EXT) to extract the wafer W The first sub-arm mechani sm 21 noves in the
X-axi s - 20 - direction while performng [err] rotation, thereby trans-
ferring the wafer Wto the transfer nount base 51 (step S18). The wafer W
Is extracted fromthe transfer nount base 51 by the | ower hol der 63 of the
third sub-arm5 nmechani sm 61, and | o¥&d into the final cl eani ng devi ce
71 .through the convey port 72 (step S19). In the final cleaning device 71,
hi gh-pressure water jets are sprayed against the |ower surface of the wafer
W Wth this operation, foreign sub- 10 st ances adhering to the | ower
surface of the wafer W - '
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are renoved, and the |lower surface of the wafer Wis finally cleaned (step
S20). Thereafter, the wafer Wis unloaded fromthe final cleaning device 71
by the upper holder 62 of the third sub-arm nechanism 61 (step S21), 15 .
and the next wafer Wis |loaded into the final cleaning device 71 by the

| ower hol der 63. Wen the third sub-arm nechanism 61 transfers the wafer W
havi ng undergone the final cleaning process to the transfer nount base 51,
the first sub-arm 20 mechani sm 21 accesses the transfer nount base 51
to extract the wafer Wtherefrom (step @ﬁ?). The control- ler 90 determ nes
whet her the processes for the wafer- Ware conplete (step S23). If NOin-
step S23, resist processes fromstep S4 to step Sl753re executed. |If 25
YES in step S23, the first. sub-arm nmec ism21 s s the wafer Win the
cassette C on the cassette nount Se 20~ ep 4). Wen the cassette Cis

full of T /33




- 21 - ‘processed wafers W the cassette C containing the wafers Wis

unl oaded fromthe system The clean wafers Ware further subjected to the
next process, e.g., an etching process. 5 According to the above
enbodi ment, the final cleaning device 71 is installed in the space
different fromthe spaces where the main arm nmechani sm 22 and the process
unit groups GL and & are installed. In addition, the structure of the
driving systemfor the 10 third sub-arm nmechanism 61 is sinpler than
that of the main arm nmechanism 22. For td/ése reasons, foreign substances
such as particles and organi c conponents hardly adhere to the wafer Wafter
the final cleaning process. 15 ' Since no chemcal filter is
required for the cleaning section 70, the quantity of chemcal filters in
t he system decreases as a whol e. ' '
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Si'nce the wafer Wcan be tenporarily held on the transfer nount base 51,
the overall availability of 20 - the systemincreases. |In the above
enbodi ment.,, one final cleaning device 71 is installed. However, a plurality
of clean- ing devices of the same type or different types nmay be install ed.
In addition, a plurality of cleaning 25 devi ces may be stacked
vertically in a nultistage form A pIuralltg of transfer nount bases 51 may
be arranged horizontally or vertically. 22 - In addition, a BARC

process device for perform ng a back face anti-reflection coating process
may be |nstalled side the final cleaning device 71. The substrates to be

processed in r SXIMACEING WAFBRenti on i ncl ude LCD substrates, CD
substrat es, FROM CASSETI'E ' . . :
§2-A ALIGNING WAFER ] - | _COOLING WAFER  |~S16

S3.

CONVEY ING WAFER TO S17

IS EXTENSION DEVICE

WAFER TO BE

~ PRELIMINARILY | v | |
VIAS;%ED TRANSFERRING WAFER }~S18
{ w
NO & ——> LOAD WAFER INTO }~S19
S4~|  ADHESION | WASHING DEVICE
v v
S5-{  COOLING WAFER | L WAS\FJI/I NG }~s20
| v/ :
WITH RESIST WASHING DEVICE
v | R
ST—{ PREBAKING WAFER | '|_TRANSFERRING WAFER }~ S22
v | o
| S8—{  COOLING WAFER ]_ ARE ALL $23
PROCESSE

v
S9-- PERIPHERAL EXPOSURE |

_ COMP';_ETE

$10-{ TEMPORARILY STORING | __
WAFER IN CASSETTE ~ STORING WFER | o,
" | __IN CASSETTE

EXPOSURE

v

»._| TEMPORARILY STORING
$12-1 WAFER IN CASSETTE

| A
S13~{  DEVELOPMENT |

¢ oo
S14~ _RINSE__ |
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o | qilost{i-v
‘phot omasks, various printed boards, ceranic boards, and the like, as :?

as sem conduct or wafers. According to the present invention, a substrgf Cﬁ;
having a clean | ower surface having undergone a 10 final cleaning

process is stored in a cassette, and is conveyed to the next process. For

~this reason, no adverse effect is exerted on the next process, resulting in

an increase jgubishateyd@ing cohvdyafe Sriptocessesdf the ubftratd, RAd dv@viselte flantifiest cal

filters in the 15 system can be decreased as a whole. Furthernore,
since the ”ﬁﬂlﬁ%ﬁ'@élﬁff&'&t base can be used as a place where a substrate is
tenporarily he of I'n a.standby state, resist processes can be flexibly

- perforned, resulting i.n an.ncrease.in roughput . .20 . . Addi ti onal
advant ages and noéicg r&‘%ﬂfi fhe W‘F‘%“’F‘é&&#f‘li} 338%1&%?% 1§ Provided presist #T9G55% he

art. Therefore, the invention in its broader aspects is not |limted to the

speci fic det Bethodgamprispagethesters Pbe enbodinents shown and descri bed herein.

Accordi ngly, various
5 (a) preparing a process section for processing a substrate, sub-arm mechanism for

extracting the substrate froin a casseﬁe and conveying the substrate to said process
section, a cleaning section for finally cleaning the substrate processed by said process
section said cleaning section is arranged independently of the. process section, a transfer
mount base for transferring the substrate from said process section to said cieaning

10  section, and means for receiving the substrate from said cleaning section and storing the
substrate in a cassette;
(b) extracting the substrate from the cassette;
(c) coﬁveying the extracted substrate to said process section; -
(d) including in said process section at least a process of developing the resist coated

15 onto a front surface of the substrate; o
(e) transferring the substrate from said procéss section to said cleaning section after at
leést the developing process;
(f) finally cleaning a reverse surface of the substrate by applying a cleaning solution to
at leé,st the reverse surface l.of the substrate in said cleaning section; and

20  (g) storing the finally cleaned substrate in the. cassette.

| According to the invention in a second aspect, there is provided a resist process

apparatus comprising:
a cassette section into/from which a cassette containing a plurality of sﬁbstrates is

loaded/unloaded;
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25 nodi fications may be made wi thout departing fromthe spirit or scope
of the general inventive concept as defined by the appended clains and

t heir equival ents. 23 CLAIMS 1. A resist process nmethod conprising, the
steps of: (a) preparing a process section jfor processing a substrate,
sub-arm nechani smfor 5 extracting the substrate froma cassette and

Fimally o camgeh suneifid sl 855k ke Gr SRR TR A8 on

cl eani ng sectign IS arr%n ed i ndependently of the process section, a
‘transfer mourft T surfacs ofithe Sbstate; ng t he substrate from said process
section to said cleaning section, and neans for receiving the substrate
from said cl dust sigcensiitioning meanssfoofarming Hdown flownfislaan airdnispid precesset t e;
(b) extracting the substrate fromthe cassette; (c) conveying the extracted
substrate to ssétich;process section; (d) including in said process section at
| east a process of devel oping the resist coated _
5  amain arm mechanism for sequentially conveying the substrate in the process section;
a sub-arm mechanism for extracting the substrates from the cassette of said cassette
section one by one and directly or indirectly transferring the substrate to said main arm
mechanism,;
a final cleaning section which is installed in a place different from a place where said
10  process section is installed and performs a final cleaning process for the substrate by
spraying a cleaning solution against the substrate the substrate being not transported to
said final cleaning section by the main arm mechanism;
second air-conditioning means for forming a down flow of clean air in said final
cleaning section said down flow of clean air differing from the down flow of clean air -
15  formed by the first air-conditioning; and
substrate transfer means for directly or indirectly transferring the substrate between said
. final cleaning section and said sub-arm mechanism, wherein
said substrate transfer means transfers the substrate having undergone a process in said
process section to said final cleaning section before the substrate is stored in the cassette -
20  of said cassette section, at least a reverse surface of the substrate is cleaned by spraying

a cleaning solution against the reverse surface, and the cleaned substrate is stored in the .

cassette of said cassette section.
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dhto a front surface of the substrate; 15 (e) transferring ft3 s
fromsaid process section to said cleaning section after at | _Lip%@&%ﬁ;gHEET

devel opi ng process; (f) finally cleaning a reverse surface off tthe substrate
by applying a cleaning solution to at |east tlge reverse surfdcq of {t MAR 2001
substrate in said cleaning section; and (g) storing the finaljly cl eaned

substrate in the cassette. 20 2. A nethod according to clai mil,*whererntne
step (f) conprises the step of cleaning only the reverse surfjace of the

substrate by spraying jets of pure water against the reverse surface. 24
3. A.nmethod according t l.aj.m 1, rein the step (f) coppri,se e step

of cl eani ng both upper Ag:r? r{@&\rﬁ&l tsur c&e%*thér%a%?%rﬂng‘Bg ggr ggﬁng pure
wat er agai nst the £ rSur . of te A
met hod accordi ng ?ga?:%glltma§yle%%%r§r efé%rqrgf]f% nfg&ai és:tl%gb% ’j %dgleﬁéé&/het her

the substrate is SBQQQQQnQranangfaﬂfﬁéfgbfﬁﬁibﬂf?particles,'and the

5 like adhere to a substrate during conveyance or a

process, since the substrate undergoes a final cleanihg
process, the substrate is stored in a cassette in a
clean state. .
Since no chemicél filter is required for the final
10 cleaning sectipn,-thé quantitj of chemical filters used
in the system decréases as a whole.

The final cleaning section may-include a single
cleaning device or a plurality of juxtaposed cleaning
devices. If the final cleaning section includes

:15 a plﬁrality of juxtaposed cleénihg devices, many |
substrates can be concurrently processed, resulting
in an increase in throughput.

In addition, since the transfer mount base can
be used aﬁ a placé’where the substrate to be processed

20 is temporarily held in a standby state, a series of
processes can be flexibly_performed, resulting in an.
increase in throughéut. If such transfer mount bases
are arranged horizontally ox vertically,”many sub-
strates can be easily processed concurrently.

25 ‘Since the transfer arm mechanism (third sub-arm
mechanism) can have a simpler structure than the main

arm mechanism of the process section, the amount of



5. A nethod according to claim4, wherein when the substrat ! i
require cleaning before the step (c), the substrate is tran LE@E&E%JL@HEET
"cl eaning section and pre- 10 cleaned therei.n’ 6. -A nmethod dcdording to
claimb5, wherein the step of pre-cleanianthe substrate conprilses it %ﬁsﬂ@ﬂ
of cleaning both upper and | ower surfaces of the substrate Db prayi ng_pur
wat er agai nst_the upper and | ower surfaces of the substrate.j 15 /. A method
according t cCEARM® 1, wherein the step (d) further.conprises|a resist :

coating step of coating the substrate with the resist and a heat treatnent
step.of heating and cooling the resist coated on the substrate. 20 8. A
nmet hod according to claim1l, wherein the step (d) further conprises the

step of perf prATrdsist procaskinathed cahpiasg thostepsof: substrate, cooling the
substrate, prebaking the resist coating, cooling the resist coating,

e 010, SR S PRSI B RESR U ekt [0
resist coatl 0 2hh e he3uBRn R8I WodleHE SRS cofink 1B bithubldto s83 pRdcesPat | NO-
| section, a cleaning section for ﬁﬁally cleaning the substrate processed by said process

section said cleaning section is arranged_.independently of the process section, a transfer
mount base for transferring the substrate from said process section to said cleaning
section, and means for receiving the'_substrate from said cleaning section and storing the
10  substrate in a cassette;
(b) extracting the substrate from the cassette;
(c) conveying the extracted substré_te to said process section;
(d) including in said process section at least a process of developing the resist coated
onto a front surface of the substrate;
5 (e) transferring the substrate from said prdcess section to said éleaning section after at
least the developing process; |
() finally cleaning a reverse surface of the substrafe by applying a cleaning solution to
at least the reverse surface of the substrate in said cleaning section; and
(g) storing the finally cleaned substrate in the cassette. -
20
2. A method accordihg to claim 1, wherein the step (f)'comprises the step of cleaning
iny the reverse surface of the substrate by spraying jets of pure Water against the

reverse surface.
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o = o REPLAGEMENT SHEE
9. A resist process apparatus conprising: a cassette sectign -+—ﬁ{--e}+'r"om"“""‘l
whi ch. a cassette containing a plurality of substrates is 5 £AD 060
| oaded/ unl oaded; a process section including at |east develjopi n’gin%&*ﬁs?-ﬁ"gr i
devel oping the resist coated on a front surface of the subsiriate; first

air-conditioning neans for fornming a dow?* | ow of clean air|in said process

k]

section; 10 a main arm mechani sm for sequentially conveyi hg—the—sttystTare
in the procesa meitbd according tdelainml whérain therstep (f) spmprisesi theystep of elgpribg at es
fromthe cassette of said cassette section one by one and directly or

indirectly tyqaahs ahd bvdt SuFates of tiesubaratabylspraying aore watehegainstitheappemal
cl eaning section which is installed in a place different froma place where

said 15 pra@ﬁg&?a 5??‘?’% efitﬁeéﬁﬁﬁl‘:.l ed and perforns a final cleaning

process for by spraying a cleaning solution against the
substrate the substrate being not transported to said final cleaning
section by the main arm nmechani sm second air-conditioning neans.for

formng a down flow of clean ajr in_.said final. cleaning secti sgj d down
fl ow of &l eah Aamethodaceqrding tp chim n BrSREOPPRRPG P S@P@iﬂ‘?‘%ﬂg wfictheite o g by
the first air-conditioning; and substrate transfer nmeans for directly or
indirectly tsubstsiteisdleaped oeneitisfore thesstepéoleen sai d

5. A method according to claim 4, wherein when the substrate is judged to require
cleaning before the step (c), the substrate is transferred to the cleaning section and pre-

10  cleaned therein.

6. A method according to claim 5, wherein the step of pre-cleaning the substrate
comprises the step of cleaning both upper and lower surfaces of the substrate by
| spraying pure watér against the upper and lower surfaces of the substrate.
1 5.
7. A method according to claim 1, wherein the step (d) further comprises-a resist coating
step of coating the substrate with the resist and a heat treatment step of heating and

cooling the resist coated on the substrate.

20 8. A method according to claim 1, wherein the step (d) further comprises the step of
performing an adhesion process for the substrate; cdoling the substrate; prebaking the
resist coating, cooling the resist coating, .p'erforming a péripheral exposure process for
the resist coating, performing an entire surfac‘:e exposure process for the resist coating,

postbaking the resist coating after a developing process, and cooling the resist coating.
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final cleaning section and said sub-arm nmechani sm wherein s S{*@ﬁ\ﬁﬂﬂ SHEET
transfer nmeans transfers the substrate having undergone a prpé Sthr-sard ]
process section to said final cleaning section before the supsjrate s,
stored in the cassette 26 of said cassgtte section, at |easy a té@@ié’@m
surface of the substrate is cleaned by S&Sayi ng a cleaning s¢l gtion L
the reverse surface, and the cleaned substrate is stored in tthe cassette of

sai d cassette section. 5 10. An apparatus according to clailm.9 —wher

TCTCT I

sai d substrate transfer means conprises: a transfer nmount base which is
pl aced between said final cleaning section and said cassette section and on
whi ch a substrate is nounted by said sub-arm nechani sm and a convey arm

mechani sm f g Apﬁg}g{ﬁgcégg a%ﬁﬁaﬁn’é@&ﬁlbﬁﬁﬁg:f romsai d transfer nount base and
conveying the substtate to said final Cleaning section. 10 11. An apparatus

Said tinal o esedion BB L o SRR BRI Iy e s
accordi _ng5 t Ologclle%i/unr;l(}a%ed;vmer ein -sai d convey arm nechani sm conpri ses '
a process section including at least developing means for developing the resist coated on
a front surface of the substrate; |
first air-conditioning means fdr forming a déwn flow of clean air in said process
section; |
10  amain arm mechanism for sequentially conveying the substrate in the process section;
a sub-arm mechanism for extracting the substrates from the cassette of said cassette
section one by one and directly or indirectly transferring the substrate to said main arm
mechanism;
a final cleaning section which is installed in a place different from a place where said
15 process section is installed and performs a final cleaning process for the subs&ate by
spraying a cleaning solution against the substrate the substrate being not transported to
said final cleaning section by the main arm mechanism;
second air-conditioning means for forming a down flow of cleaﬁ air in said final
cleaning section said down flow of cleatilair differing from the down flow of clean air |
20 formed by the first air-conditioning; and
substrate transfer meé.ns for difectly or indirectly transferring the substrate betwéen said
final cleaning section and said sub-arm mechanism, wherein
said substrate transfer means transfers the substrate having undergone a process in said

process section to said final cleaning section before the substrate is stored in the cassette

I



15 a plurality of holder nmenbers for holding substrates. 13. An apparatus
according to claim 12, wherein said convey arm nmechani sm conprises X-axis
driving nmeans for noving said holder nenbers in an X-axis direction, Z-axis
driving nmeans for noving said hol der marrbeE% in a Z-axis direction, and O
rotation 20 driving neans for performng rotation of said hol der
menbers about a Z-axis. 14, An apparatus according to claim 10, wherein

sai d transf erohsgifheassritscsertion phleadt anevarseasurfaaeiofibe substratsris glepradbyt spraying

whi ch sai d sub-arm nmechani sm noves. 27 .15. An apparatus according to

cl ai m 9, wher ecleasiag dolutios bganst tlwederse surfacy, anddhes cleanedrsubstmtais stdrédiin the
conponent renoving chemcal filter having a chemical filtering function,

and sai d secoggisatie’ofGaiddiatdeftps&diofeans conprises a particle renoving filter
having a 5 physical filtering function. 16. An. apparatus according to

claim9, wherein said process section further conprises resist coating
means for coating the substrate with the resist and heat treatnent neans

for heati gt aP&! AY %pla;] ust Qc%o?cfi'r?gs {orc%iren' 9, wherein said substrate transfer means comprises:
a transfer mount base which is placed between said final cleaning section and said
cassette section and. on which a substrate is mounted by said sub-arm mechanism; and
a convey arm mechanism for picking ﬁp the substrate from said transfer mount base and
conveying the substrate to said final cleaning section.
10
1 1.. An apparatus according to-claim 1 0, wherein said convey arm mechanism is placed

between said final cleaning section and said transfer mount base.

12. An apparatus according to claim 10, wherein said convey arm mechanism comprises -

15  aplurality of holder memnbers for holding substrates.

13. An apparatus according to claim 12, wherein said convey arm mechanism comprises
X-axis driving means for moving said holder members in an X-axis direction, Z-axis
driving means for moving said holder members in a Z-axis direction, and 8 rotation

20  driving means for performing 0 rotation of said holder members about a Z-axis.

14. An apparatus according to claim 10, wherein said transfer mount base is placed near

an end portion of a path through which said sub-arm mechanism moves.
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10

10

27
15. An appafatus according to claim 9, whér_ein said first air-conditioning means
comprises an alkaline component removing chemical filter having a chemical filtering
function, and
said secoﬁd- air-condiﬁoning me'ans'co.mpr'ises a particle removing filter having a

physical filtering function.
16. An apparatus according to claim 9, wherein said process section further comprises

resist coating means for coating the substrate with the resist and heat treatment means

for heating and cooling the substrate.
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