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TREATI NG SYSTENIAND SUBSTRATE TREATI NG METHOD

BACKGROUND OF ‘'THE | NVENTI ON The present inventiop n_pel to a
substrate 5 treating systemand a substrate treating net hodS for

sel ectively coating a substrate such as a seni conduct or waf er or a
substrate of a liquid crystal display (LCD) 4 device with resist to
forma restst pattern, followed by developlng the pattern. 10
FIG 1 shows a conventional resist coating/ devel opi ng system used
in the photolithography process in the manufacture of a

sem conduct or device. As shown  TITLE jOF {TIHE JMYENTJON he conventi onal
systen1conpr|ses a cassette station 210, a rocess statlogmgzorend
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Further, wafers W
5 treating system and a substrate treating method for

selectively coating a substrate such as a semiconductor
wafer or a substrate of a liquid crystal display (LCD)
device with resist to form a resist pattern, followed
by'developing the pattern.

10 fIG. 1 shows a conventional resist coating/
developing system used in the photolithography process
in the manufacture of a semlconductor device. As shown
in the drawing, the conventlonal system comprises a
cassette station 210, a process station 220 and an

15 interface section 230. Semiconductor wafers W are put
in or taken out of a cassette CR by a wafer transfer
device 211 mounted in the cassette station 210. A
series of treatments with resist are applied to the
wafers W in the process station 220. Further, wafers W

20 ‘can be transferred between the interface section 230

| and a light-exposure device (not shown) arranged
adjacent to the interface section 230.
The treating system of the construction described
above is arranged within a clean room in which a clean

25 air forms a down-stream. A down-stream of clean air is

also formed within the treating system, as denoted by

arrows in FIG. 1. Specifically, air intake chambers



20 . can be transferred between the interface section 230 and a

| i ght - exposure device (not shown) arranged adj acent to the .
isnt erface section 230. The treating systemof the construction
descri bed above is arranged within a clean roomin which a clean

25 air forms a down-stream A down-streamof clean air is al so
formed within the treating system as denoteg by arrows in FIG 1

Specifically, air intake chanbers _
.- 2- 210a, 220a, 230a are fornmed above the cassette station

210, process station 220 and interface section 230, respectively.
Further, ULPA fildldas 2208, ?27'@@ axgpformed aboaneet&nermg@@tw@l @wathienai r
otake crarber s BN Sveion shaviert aboari B o searinorsine
0o "Shn. 2000 ToRISEELA R, BB D A ", R
Fommia e oo s U B 9 0" el iR o ol
through a lsarge nWHe’ Hspectively. Also, treating spaces are formed
below these ULPA filters. As seen from the drawing, a
clean air flows downward from the air intake chambers
210a, 220a, 230a into treating spaces through the ULPA
filters 210b, 220b, 230b, respectively. Further, the
10 clean air flowing downward through the treating spaces
is diécharged to the outside through a large number of
air outlet ports 240 appropriately formed in a lower
portion of the treating system. Incidentally, the air
outlet port 240 formed in the cassette station 210
15 alone is shown in FIG. 1. However, air outlet ports
are similarly formed in each of the process station 220
and the interface section 230, though these air outlet
ports are not shown in FIG. 1.
In the conventional treating system shown in
20 FIG. 1, it is impossible to form a uniform down-flow of
the clean air through each of the cassette station 210,
the process station 220 and the interface section 230.
For example, an open portion 212 for the worker is
formed on the left side in the drawing of the cassette
25 station 210. Since the down-flow of the clean air

within the treating system is weakened in the vicinity

of the open portion 212, the particles generated from



air outlet ports 240 appropriately fornmed in a | ower portion of the

treating system Incidentally, the air outlet port 240 forned in
the cassette station 210 15 alone is showmn in FIG 1. However, air
outlet ports are simlarly formed in each of the process station
220 and the interface section 230, though these air outlet
ports are not shown in FIG 1. - 3n 1he conventional treating
systemshown in 20 . FIG 1, it is inpossible to forma uniform
-down-f | ow of the clean air through each of the cassette station
210, t he process station 220 and_the interface section 230.

For exanple, an &FEn“o&keTonoss2 FOteFhhforREPSEEe station; glReshsRughe
Lol 510 LT e g, QL 93C L et ng, saRbdbECDaR eSS
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the open portioni2}a cWskh 42 ;i6eaYeFIcLiIRt tbPpSevent sufficiently the
5 particles from entering the system even if the clean
air supply rate into each of the air intake-chambers
210a, 220a, 230a is increased.

Also, in order to increase the cleanlineés of each
of the cassette station 210, the process station 220

10 and the interface section 230, it is necessary to
contrél the inner pressure of each of these cassette
station 210, process station 220 and interface section
230 so as to stop air flow among these members 210,
220, 230 and to allow the clean air to flow from these

15 members to a clean room positioned outside these
members.

In the conventional treating system, the inner
pressure of each of the cassette station 210, the
process station 220 and the interface section 230 is

20 controlled by manually controlling the clean air supply
rate into each of the air intake chambers 210a, 220a,
230a.  However, the inner pressure of the treating
system is changed by various factors including, for
example, the door-opening during maintenance of the

25 treating system, leading to a change in the differen-
tial pressure between the clean room and the treating

system. It follows that the particles are likely to



parti.cles are likely to be attached to the wafer W In this case,

it is difficult to prevent sufficiently the 5 particles fromentering
tthe systemeven if the clean air supply rate into each of the air

i nt ake chanbers 210a, 220a, 230a is increased. Al so,
in order to increase the cleanliness of each of the cassette
station 210, the process station 220 10 and the interface section 230,
it is necessary to control the inner pressure of each of these
.cassette station 210, process station 220 and interface section

230 so as to stop air flow among these nmenbers 210, 220, 230 and to
al low the cl ean g&hterotheokrepbimgheystems A gifferentdak &nBan room .
positioned outside these menbers. In the conventiona

treating system PFRESPEReplso takespplasqramendehbf eRSERbteastatienstation
210, the i nterface section 230 (s 20
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25 treating systen1 ange 1n
pressure betweenzhhesghean roon1and the treating

FIG. 2 shows another conventional treating system
401. As seen from the drawing, treating units 407, 408
and a main arm (main transfer means) 406 are arranged
10 within a single casing 410 in this treating system. An
opening (inlet-outlet port) 403 for transferring a
carrier (cassette) C into or out of the casing 410 is
formed in the casing 410. The carrier C transferred
into the casing 410 is disposed on a carrier station
15 (table) 404. Then, the wafer W is taken out of the
carrier C by a sub-arm (sub-transfer means) 405 and,
then, transferred from the sub-arm 405 to the main arm
406. Further, the wafer W is transferred by the main
arm 406 into the treating units 407, 408 successively
20 in accordance with a predetermined recipe.
It should be noted that the conventional treating
system 401 shown in FIG. 2 extends over two clean
rooms CR1 and CR2, as apparent from the drawing. The
particular treating system is generally called a
25 through-the-wall type. To be more specific, the system
401 shown in FIG. 2 extends over first and second clean

rooms CR1 and CR2 which are separated from each other



system It follows that the particles are likely to

-4- enter the treating system A differential inner

pressure al so takes place anbng the cassette station 210, the
process station 220 and the interface section 230, with the result
that the particles are likely to 5 enter the adjacent nenber anong

t hese menbers 210, 220 and 230. _ g _ FIG 2 shows anot her
conventional treating system 401. As seen fromthe draw ng,
treating units 407, 408 and a main arm (mai n transfer neans) 406
are arranged 10 within a single casing 410 in this treating system An
openi ng (inl et-olRY & BaFtitimrs wadil 14%dsf dihg fgret clean rogm (CHL is

(cassette) Cinto or. out of the casing 410 jis fo d in the casing
410. The carrier c@]t]reéﬁsq ding zone thg Jnner spacy odglg%’*fhdil?posed on a

carti o o o0 ormi A n i R S ek 0 of e
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wafer Wis transferre
5 operated by a worker or a transfer robot within the

working zone. On the other hand, the second clean room
CR2 is called a utility zone. The cleanliness within
the second clean room CR2 is set lower than that within
the first clean room CR1 used as the working zone.
10 A wafer transfer port 403 of the system 401 faces
the first clean room CRl1. A carrier C introduced into
the treating system 401 through the transfer port 403
is diéposed on a table 404. Under this condition, the
wafer W is taken out of the carrier C by a sub-arm 405
15 and, then, transferred from the sub-arm 405 onto a main
arm 406 for further transference of the wafer W into
the treating unit 407 for liquid treatment and the
treating unit 408 for heat treatment, successively.
Fan-filter units (FFU) 409 each consisting of an
20 integral structure including a fan and a filter are
arranged in an upper portion of the treating system 401.
The FFU 409 serves to cleanse the air within the first
and second clean rooms CR1l, CR2 so as to permit a clean
air to be introduced into the casing 410 and to form a
25 down-flow of the clean air within the system 401 such
that the particles are substantially prevented from

being attached to the wafer.



arm 406 into the treating units 407, 408 successively 20 I n accordance
with a predeterm ned recipe. It should be noted that the
conventional treating system 401 shown in FIG 2 extends over two
cl ean roons CR1 and CR2, as apparent fromthe draw ng. The
particular treating systemis generally called a 25 t hr ough-t he-wal |
type. To be nore specific, the system 401 shown in FIG 2 extends

over first and second cl ean r oomns 1 and CR2 which are separated
from each ot her -5- by a
partition wall 402. The first clean roomCRl is cal | ed a working

zone the inner space &R {ecRubstrate treagingoFysent o khghtbresnghiness.
The carrier Cis transferred into the S£sten1401 and a _controller

is 5 oper at®@-Wld F¥PRer 16r 18 PPANSPEPIREBOY BPFREAATKHefor the
wor ki ng zone. On th &%E cond ¢l ean r.oom

called a utilityP23 %ﬁ;wgﬁggﬁpﬁggg:%ﬁdpﬂﬁﬁtloned attﬁ8e5888ﬂ5§%V;Zn room
fﬁ% eri?;glggﬁ;p%%%ge%h%hewkggkger statio%hglﬁigia %hga@igggnbgﬁgegged as
5 station 412. Specifically, a partition wall 402a may
be used in place of the partition wall 402 such that
the wall 402a forms a front wall of the system 410, as
denoted by broken lines in FIG. 2. Alternatively, a
partition wall 402b may be formed between the first
10 process station 412 and the second process station 413,
as denoted by broken lines.

When it comes to the substrate treating system of
the through-the-wall type, the inner pressufe'of the
first clean room CR1l used as a working zone is set

15 higher by about 1.5 mm Ag (1.5 mm H90) than that of the
second clean room CR2 used as a utility zone. As a
result, formed is an air stream flowing from the wafer
transfer port 403 toward the casing 410, even if a
down-low of the clean air is formed by the FFU 409. It

20 follows that the particles generated within the first
clean room CR1l are likely to flow into the treating
units 407, 408 so as to be attached to the wafer W.
Incidentally, these particles are likely to be
generated when the carrier C is introducéd into the

25 system 410 and when the wafers W are taken out of the

carrier C by the sub-arm 405.

In order to prevent the particle attachment



10 . A wafer transfer port 403 of the system 401 faces t he
first clean room CRL. A carrier Cintroduced into the treating
system 401 through the transfer port 403 i s di sposed on a table
404. Under this condition, the wafer Wis taken out of the carrier
C by a sub-arm 405 15 and, then, transferred fromthe sub-arm 405 onto
a main arm 406 for further transferepce of the wafer Winto

the treating unit 407 for liquid treatnment and the treating unit
408 for heat treatnent, successively. Fan-filter units (FFU)
409 each consisting of an 20 I ntegral structure including a fan and a
filter are probleangédt im amoppped pormpuntofant ppenabiei dgosyteem 401
The FFU 409 serves to cleanse the air within the first : and second
cl ean rooms CR1, C@RﬁesﬁhéstrénséﬁﬁiPoatcﬁgénsuCh thatythet raesfarr BaGEed
into the casing 410 and to forma 25 own-flow of the clean air within
the system 401 s483 is kept Fﬁaﬁe@hSXESPFlﬁtht&WS ?HSEtEH?lﬁPF?lﬁFeGented

from being attac ed t
6 18, Freneteupen, 40BOL PEQPPHGOLy thentoPaERBY. AVSEEM:
5 Even in this case, however, the particles flow into

the treating system through the transfer port 403
when the carrier C is transferred into or out of the
treating system because the inner pressure of the first
clean room CR1 is higher than that of the second clean
10 room CR2.
BRIEF SUMMARY OF THE INVENTION

An object of the present invention is to provide a
substrate treating system which permits effectively
preventing the particles from entering the system

15 without increasing the clean air supply rate into the
system.

Another object is to provide a substrate treating
method and system which permit preventing the particles
from entering a process station when a cassette is

20 transferred into or out of a cassette station and
when the cassette is transferred between the cassette
station and the process station.

According to a first aspect of the present
invention, there is provided a substrate treating

25 system for successively treating a plurality of
substrates under an air-conditioned environment,

comprising an outer casing having a cassette transfer



the-wall type, it is not absolutely necessary for the partition
wall 402 to be positioned at the boundary between the carrier
station 411 and the first process 5 station 412. Specifically, a
partition wall 402a may be used in place of the partition wall 402
such t hat the wall 402a forms a front wall of the system 410, as
denoted by broken lines in FIG 2. Aternatiyely, a ~ partition wall
402b may be forned between the first 10 process station 412 and the
-second process station 413, as denoted by broken lines.

When it cones to the substrate treating system of

t he

t hr ough- t he- wal | ROffe thoough, whdichy as s@sseste; housing a plured iglve®d r oom
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about 1.5 mm Ag (1.5 mm
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Incidentally, these particles are |

carrier Cis intio#eeedpatlostifeoutided byStakeBLtL aad

are taken out of the
: a sub-arm mechanism for taking out the

iWgedst Bespateas W

substrates one

by one from the cassette disposed within the cassette

section; a process section arranged contiguous to the

10 cassette section and having a plurality of treating

units for treating the substrates; a main arm mechanism

arranged within the process section for receiving the

substrates from the sub-arm mechanism and for suc-

cessively transferring the received substrates into

15 the treating units, the treated substrates being

successively transferred by the main arm mechanism out

of the treating units; an air supply mechanism for

supplying a clean air into the outer casing to form a

down-stream of the clean air within the

outer casing;

20 and a partition plate for partitioning the inner space

surrounded by the outer casing to prevent the down-flow

of the clean air formed within one partitioned region

from interfering with that formed within another

partitioned region, the partition plate

having a

25 substrate transfer port for transferring the substrate

between the adjacent partitioned regions.

In the first aspect of the present

invention



carri.er C by the sub-arm 405. In order to prevent the particle
at t achnent -7- problem it
is proposed to nount an openabl e door to close the transfer port
403 such that the transfer port 403 is kept closed except the tinme
when the carrier C Is transferred into or out of the treating
system 5 Even in this case, however, §hq_partic|es flowinto .
the treating systemthrough the transfer port 403 when the carrier
.Cis transferred into or out of the treati ng system because the

I nner pressure of the first clean room CR1 is higher than that of
the second cl eansulparizedoghpvRe. the flow of the clean gRrpriSuivARNYeOF

THE | NVENTI ON . An object of the present invention is to provide
a subst r 5E81PReRAFR4tiQELEPYNEER BaFRiLtioBf PéREpyéFymade

reventing the particles fromentering t system 15 Wi t hout i ncreasing
?he clean air suBBF§°F§femPﬁf89tﬁE POQSlgEes§9tBﬁ?Vth the particles

from entering the substrate treating system without
5 increasing the flow rate of the clean air within the
system. |
According to a second aspect of the present
invenfion, there is provided a substrate treating
system for successively treating a plurality of
10 substrates arranged within an air-conditioned clean
room,:comprising an outer casing having a cassette
transfer port through which a cassette housing a
plurality of substrates is transferred into_and out
of the outer casing; a cassette section arranged within
15 an inner space surrounded by the outer casing and
including a cassette table on which the cassette
transferred to the inner space surrounded by the outer
casing is disposed; a sub-arm mechanism for taking out
the substrates one by one from within the cassette
20 disposed within the cassette section; a process section
arranged contiguous to the cassette section and having
a plurality of treating units for treating the
substrates; a main arm mechanism arranged within the
process section for receiving the substrates from the
25 sub-arm mechanism and for successively transferring
the received substrates into the treating units, the

treated substrates being successively transferred by



Anot her object is to provide a substrate treating met hod and system

which permit preventing the particles fromentering a process
station when a cassette is 20 transferred into or out of a cassette
station and when the cassette is transferred between the cassette
station and the process station. According to a first aspect
of the present invention, there i_s gpovided a substrate treating
25 system for successively treating a plurality of substrates
-under an air-conditioned environnent, conprising an outer casing
having a cassette transfer - 8-

port through whi diSa™adTs AP MREHENES™ OptuPs) ithe §reating unddtrates is
f dint .of t t casing; .a cassette section

bt ranged within Babinadnity b°alf Shooly pehRBIsHS £ SNBBAYLAS: Ay and

i ncl udi ng a 5 a tt, ahl.e,o hch th sette.transf.erred to the
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mechani sm f or ta?&BQF%Etshﬁ%iﬁﬂb%5r§B§ﬁ ANBown-strealy o®"Enk 9Ll a1 r

cassette disposed wthin the cassette
5 within each of these sections; an air stream detecting

means for detecting the condition of the clean air
stream within at least two of the clean room forming an
outer environment, the cassette section and the process
section; and control means for controlling the air

10 supply mechanisms based on the condition of the clean
air stream detected by the air stream detecting means
so as to control the flow rate of the clean air into
at least one of the cassette section and the process
section.

15 In the substrate treating system according to the
second aspect of the present invention summarized above,
the conditions of the air streams both inside and
outside the system are detected. Also, the supply
rates of the clean air supplied by the air supply

20 mechanisms are controlled on the basis of the detected
conditions of the air streams. It follows that it is
possible to prevent the differential pressure between
the inside and outside of the treating system from
being changed. Further, the conditions of the air

25 streams in the cassette section, the process section
and the clean room are detected independently, and the

supply rates of the clean air supplied by the air



secti.on; a process section arranged contiguous to the 10 cassette

section and having a plurality of treating units for treating the
substrates; a nmain arm nechani sm arranged within the process
section for receiving the substrates fromthe sub-arm nechani sm and
for suc- cessively transferring the received substrates into 15
the treating units, the treated substrates Qﬁln successi vely
transferred by the main arm nechani sm ouf of the treating units; an
.air supply mechani sm for supplying a clean air into the outer
casing to forma down-stream of the clean air within the outer
casing; 20 g¥praypaechandams| are rentpelipdi oni thet hasianef space
surrounded by the outer casing to prevent the down-fl ow of the
clean air forneddﬁF@EFﬁdoﬁenﬂéFﬂPPFoﬁédtP@gFéﬁ streams. fr6ﬁ1ﬁﬁﬂéPW§r|ng
with that forned thln anot her arti % %lon gartltlon
late having a »%at itgifsPPsedbleakor Breysr lfFS EPLLR; nBr faure
: bstrat ° th dj ti,t d I
substrate e a artiti Qned reglons n
the first aspectfgg ﬁ%laﬁéggﬁﬁrgﬁﬁgnﬁpgﬁg diffcrent geCtlons of the
-9- 5 treating system.

According to a third aspect of the present
invention, there is provided a method of successively
treating a plurality of substrates within a process
section surrounded by an outer casing provided with

10 apertures communicating with a clean room, comprising
the steps of (a) partitioning a second space in which
the process section is arranged from a first space in
which a cassette section is arranged with a partition
plate provided with a substrate transfer port, (b)

15 supplying a clean air into each of the first and second
spaces to form a down-flow of the clean air within each
of the first and second spaces, (c) transferring a
cassette having a plurality of substrates loaded
therein into the cassette section through the aperture

20 of the outer casing, (d) taking the substrate out of
the cassette positioned within the cassette chamber,
(e) setting the inner pressure of the second space
higher than that of the first space in preparation for
transference of the substrate taken out of the cassette

25 through the substrate transfer port made in the parti-

tion plate, and (f) transferring the substrate into

the second space so as to treat the substrate in the



summari zed above, the flow of the clean air within the regi on

partitioned by the partition plate i s made uni form making it

possi ble to prevent the particles fromentering the substrate
treating system w t hout 5 increasing the flowrate of the clean air

wi thin the system According to a second aspect of the
pr esent i nvention, there is provideg,a substrate treating

system for successively treating a plurality of 10 substrat es arranged
W thin an air-conditioned cl ean room conprising an outer casing
havi ng a cassette transfer port through which a cassette housing a
plurality of subPrPEeEs chtﬁaﬁsferred I nto and out of the outer

casi ng; a cassette section arran% wi thin ? an i nner ?pace
surrounded by the out ERTEREFNngag Hrdlng to RntPElFhge8PEEEsBEt ENPabl e on

whi ch the cassette

d to.the space, surr unded by the
out er CaerRgent anvphlann: sBErt o BEeRLAPerR RO ERRRE ont
the substrates O@gegmae ggeawf_w' Quwssgmﬂt sreanagconmgéf@tyot hi n

the cassette section, cess Ssectl guous

cassette s Ct'on ?nguﬁgﬁigges arranﬂadpaﬂﬁﬁkht¥ﬂogliﬁgaﬁaﬂng %Qén

treating t strates I'n arm nmec anlsn1arrange
room, comprising an outer casing having a cassette

transfer port through which a cassette housing a
plurality of substrates is transferred into and out
of thé outer casing; a cassette section arranged

10 within a first space surrounded by the outer casing
and including a cassette table on which the cassette
transferred into the outer casing through the cassette
transfer port is disposed; a sub-arm mechanism arranged
within the first space for taking out the substrates

15 one by one from within the cassette disposed within
the cassette section; a process section arranged within
a second space surrounded by the outer casing and
positioned adjacent to the cassette section and having
a plurality of treating units for treating the

26 substrates; a main arm mechanism arranged within the
second space for receiving the substrates from the sub-
arm mechanism and for successively transferring the
received substrates into the treating units, the
treated substrates being successively transferred by

25 the main arm mechanism out of the treating units; a
plurality of air supply mechanisms for suppiying a

clean air into each of the first and second spaces to



process section for receiving the substrates fromthe 25 sub-arm

mechani sm and for successively transferring the received substrates
i'nto the treating units, the treated substrates being successively
transferred by - 10 - t he
mai n arm nechani smout of the treating units; a plurality of air
supply nechani snms for supplying a - chgan_air into each of the
cassette section and the process section to forma down-stream of
the clean air 5 wi thin each of these sections; an air stream detecting
means for detecting the condition of the clean air streamw thin at

| east two of thefeFEaﬁhQBUﬁrﬁéPWiﬁﬁ Lhe Clean.aéﬁt@?ﬁ@ﬁ?i?éﬁﬁeﬁf,thﬁﬁ
tt ti d t ces section; a control neans for
ﬁ?ﬁf?o|Fiﬁgcthgnéigstlegdpgggaﬁ§|§Pﬁ§8EaﬁPsﬁs¥832e89§nlpn§rc8ﬁaﬁﬁpsﬁ 8F the
I [ t ect t I, streamdetectin ans
Lo o contro opRl BRTNABLEGEEY Bt BesRhe, FhEsap 98! RELhES FRARScha,

Che! Concrare! £ 85 R cEOt PEoBPRoRErtivign pEAEH Blovidia wicn 0 11
5 substrate transfer port communicating with each of the
first and second spaces, the partition plate éerving to
partition the second space from the first space; first
shutter means for opening/closing the cassette transfer
port; and second shutter means for opening/closing the
10 substrate transfer port made in the partition plate.

In the substrate treating system according to the
fourth aspect of the present invention, the first and
second shutters are opened and closed, respectively,
when a cassette is transferred onto a cassette table.

15 By contraries, the first and second shutters are closed
and opened, respectively, when the substrate is trans-
ferred from the cassette into the second space within
the outer casing. As a result, an air stream flowing
directly from the clean room outside the outer casing

20 into the second space is not formed, making it possible
to prevent particles from entering the second space.
Also, if the inner pressure of the second space is set
higher than that of the first space when the first and
second shutters are closed and opened, respectively,

25 the particles are completely prevented from entering

the second space having a process section arranged

therein.



second aspect of the present invention summari zed above, t he
conditions of the air streans both inside and out side the system
are detected. Also, the supply rates of the clean air supplied by
the air supply 20 -mechani sns are controlled on the basis of the

det ect ed conditions of the air streans. It follows that it is
possible to prevent the differential pressupg between t he inside
and outside of the treating systemfrom bei ng changed. Further, the
.conditions of the air 25 streans in the cassette section, the process
section and the clean room are detected i ndependently, and the
supply rates of the cF8&khgry 4d&ppei d@shyabhe fpr at least one of the

supply mechani s are controll ed gn the_basis, of the ) det ect ed
condi ti ons of tgg°§FPmsFP€a e pideolp %s°% the outgz; cpsipg 58sBPple to
prevent a differential, pres ron1beingmgenera ed anon

: - (o] ﬁ w1%§rgn aji i unicating wi g -
different sectioR§ St9eHe tFeREFRGISYEY i 9 Wik 8Fding
to a third aspec&eggttg%epg%sgﬂg first and second spaces within the

5 outer casing. In this case, an exhaust control
mechanism should desirably be used for controlling
the air flow rate through the air passageway. The
particular mechanism permits easily controlling the
pressure difference between the first and second spaces.

10 It should be noted that, if the inner pressure of each
of the first and second spaces is set lower than that
of the clean room, an air stream does not flow into the
first and second spaces. Naturally, the particles do
not flow from the clean room into the first and second

15 spaces.

Additional objects advantages of the 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 and

20 advantages of the invention may be realized and
obtained by means of the instrumentalities and combina-
tions particularly pointed out in the appended claims.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incdrporated

25 in and constitute a part of the specification,
illustrate presently preferred embodiments of the

invention, and together with the general description



I nvention, there is provided a nethod of successively

treating a

plurality of substrates within a process section surrounded by an
outer casing provided with 10 apertures conmunicating with a cl ean
room conpri sing the steps of (a) partitioning a second space in
whi ch the process section is arranged froma first space in

which a cassette section is arranged with ajgartition

pl at e

provided with a substrate transfer port, (b) 15 supplying a clean air
.into each of the first and second spaces to forma down-flow of the

clean air within each of the first and second spaces,

transferring a 9iven aboveand fA\ fetaidieg descyiptionyofy

therein into the cassette sectigon through the aperture
casing, (d) taki ®FS ?P&’é{de‘nﬁi’ttsoig%

within the cassette chamber

20

(c)
#hes | oaded

of the outer

ven belopye SeZ¥&eitPe SFRIAATO NG

.setting the inner pressure of the

second space Principdes Ahihs H‘é’tvgeatltoﬁle first space in preparation for
transference of the S%qiiratﬁst%F%%r%%%c%&v%h%r%%%s%%%%io%%l
e € parti- ate

substrate transfer port ma I'n

tionp

vie'%q,hrough t he

and (f)

transferrimg the s slatdlcR119 Showing a KBRveRtI0haiPRLbstPats t2ehitadly the

substrate in the
system;

FIG. 2 is a perspective cross sectional view

schematically showing a conventional substrate treating

system of through-the-wall type;

10 FIG. 3 is a perspective plan view showing the

entire construction of a substrate treating system

according to one embodiment of the present invention;

FIG. 4 is a side view showing the entire con-

struction of the substrate treating system shown in

15 FIG. 3;

FIG. 5 is a back view showing the entire con-

struction of the substrate treating system shown in

FIG. 3;

FIG. 6 is a perspective cross sectional view

20 showing the flow of a clean air within the substrate

treating system shown in FIG. 3, as seen in an X-axis

direction;

FIG. 7 is a perspective cross sectional view

showing the flow of a clean air within the substrate

25 treating system shown in FIG. 3, as seen in a Y-axis

direction;

FIG. 8 is a perspective cross sectional view



- 12 .- process section. Further, according to a
fourth aspect of the present invention, there is provided a _
substrate treating systemfor successively treating a plurality 5
of substrates arranged within an air-conditioned clean room
conprising an outer casing having a cassette transfer port through
whi ch a cassette housing a plurality of substrates is transferred
into and out of the outer casing; a cassette section arranged 10
M thin a first space surrounded by the outer casing and including a
cassette table on which the cassette .. transferred into the outer

casi ng through tfhowiqge| gertical pardddsion pdete,s ag segesedrom sl ar m
mechani sm ar r anged within the first space for taking out the

substrates 15 Ir%He HPeond o aavkiitdioninge thesdones §Passsed @t hin

the cassette sectjon; egroc%§s section arranged w thin - a second
space surroundedqﬂf#ﬂﬁ} RS- *C4i ng and posi ti oned adj acent to the

Coert b Fhe 0 ™ NS s e grglad MRl il SR el
second Spage for trh%c'ija\{ciﬂ%lteh%e%léqqzy S tfhreorpltort)vpin%u%beed of air
within the substrate treating system, coveriné the
cases where the system is provided with a vertical
partition plate as in the present invention and where
the system is not provided with a vertical partition

10 plate as in the conventional system;

FIG. 10 is a perspective cross sectional view
showing another vertical partition plate as seen from
the front s;de;

FIG. 11 is a perspective plan view showing a

15 substrate treating system provided with a verfical
partition plate mounted in an interface section;

FIG. 12 is a perspective cross sectional view
showing another vertical partition plate, as seen
sideward, mounted in an interface section;

20 FIG. 13 is a perspective plan view showing a
substrate treating system provided with another
vertical partition plate mounted in an interface
section;

FIG. 14 is a perspective plan view showing another

25 vertical partition plate, as seen from the back side,
mounted in an interface section;

FIG. 15 is a block diagram showing a control



arm mechani sm and for successively transferring the recei ved
substrates into the treating units, the treated substrates being
successively transferred by 25 the mai n arm nmechani sm out of the
treating units; a plurality of air supply mechanisns for supplying
a clean air into each of the first and second spaces to
- 13 - forma down-flow of the cleagny air within each of the
first and second spaces such that the inner pressure of each of the
first and second spaces is higher than that of the clean room a
partition plate provided with a 5 substrate transfer port
communi cati ng wi t$Yekemh #9r (¢rntrolling rdikfergnrefs dohPLgRREEe hefeveen
partition plate serving to partition the second space fromthe
first space; firsghe inner prpRswre Rk RAGHSSIMhPL NS RPRHFtR et te
transfer ;.. and second shut.ter neans for ope iqg{closin the 10
ide e systqqrﬁ

ort
substrate transféﬁkiﬁﬁ%ngnﬁﬁf??WF g8 RSP Pt | t he
substrate treating sys}ﬁr]r :f&g:{]sg'an%etrosg;[&%ive r su% Oééréﬁoe}?ﬁe(%}ie%; t he

present invention, the second’’s ters are ‘opened and

cl osed, regpectivgﬂa%ing the flow of the clean air, as seen in the
X-axis direction, within a substrate treating system
according to another embodiment of the preéent
invention;

FIG. 17 is a block diagram showing another control

10 system for controlling differences in pressure between
the inner pressure of each section of the substrate
treating system and the pressure outside the system;

FIG. 18 is an oblique view showing the outer
appearance of a through-the-wall type substrate

15 treating system;

FIG. 19 is a perspective oblique view showing the
construction within the through-the-wall type substrate
treating system shown in FIG. 18;

FIG. 20 is a perspective cross sectional view

20 showing the construction within the through-the-wall
type substrate treating system shown in FIG. 18;

FIG. 21 is a vertical cross sectional view
schematically showing the construction within the
substrate treating system;

25 FIG. 22 is a perspective oblique view showing

a through-the-wall type substrate treating system

provided with a plurality of exhaus£ ports formed in



when .a cassette is transferred onto a cassette table. 15 By
contraries, the first and second shutters are cl osed and opened,
respectively, when the substrate is trans- ferred fromthe cassette
into the second space within the outer casing. As aresult, an air
stream fl ow ng directly fromthe clean room outside the outer
casing 20 into the second space is not fgormed, making it possible

to prevent particles fromentering the second space. Al so, if the
inner pressure of the second space is set hi gher than that of the
first space when the first and second shutters are cl osed and

opened, respecti dI§ Progess sqqfdion f $he sysEefnpl etely prevented from

entering  the erond,SpAce NAYL0 A B ASEN5RE G LhlAnasd

Further, it is des] £ east,.one of the . . bottomand the
side wall of theq‘géu }?}chszﬂs%\%ﬁeod pe" the procp?rsosvisaeé:dt]\ﬂr}’h an air passageway

communi cating with at prg, 24 1Lt Yidhsdwitly 3 WEAULSPaces

within the
5 mechanism in which a shutter is half-opened;

FIG. 25 is a perspective cross sectional view
showing the cassette section and a part of the process
section in the step of transferring a cassette into the
system;

10 FIG. 26 is a perspective cross sectional view
showing the cassette section and a part of the process
section in the step of transferring wafers W;

FIG. 27 is a vertical cross sectional view showing
another exhaust mechanism; and

15 FIG. 28 schematically shows an air curtain
mechanism for closing the substrate transfer port.

DETAILED DESCRIPTION OF THE INVENTION

Let us describe various embodiments of the present
invention with reference to the accompanying drawings.

20 First of all, FIGS. 3 to 9 collectively show a
substrate treating system 100 according to a first
embodiment of the present invention. The system 100
is constructed to permit a plurality of semiconductor
wafers W to be taken successively into the system for a

25 simultaneous treatment of these wafers W in a plurality
of process units. The entire region of the substrate

treating unit 100 is covered with an outer casing 100a



5 . outer casing. In this case, an exhaust control mechani sm

shoul d desirably be used for controlling the air flow rate through
the air passageway. The particul ar mechanismpermts easily
controlling the pressure difference between the first and second
spaces. 10 It should be noted that, if the inner pressure of each

of the first and second spaces is set |ower jtghan t hat of the clean
room an air stream does not flow into the first and second spaces.
Naturally, the particles do not flow fromthe clean roominto the

first and second 15 spaces. Addi tj onal qhject vant ages

of | the | nvent| on SHCeDt amaHeTITe: (GARAF e CHRDLARE R Tord QB PE

foll ows, and i art will be .obvious fr t he descrjption, or may

be 1 ear ne'ifwgerlgc‘# & B°% E;Cetel e"rﬁ’i“&% ewad‘%resctﬁs' aftl 20

advant ages of the,J ' Wi eq] | . t.al by neans
T ddRetild %d:’?éioor{gfln(&_aal p&%‘ée%%?.secuon 18P af}léir"ﬁagl

of the instrunentalities an I ons particu poi nt ed

out in the appendgft&)@id® section 18R IR N e HdpsdeRAL VI EVS

OF THE DRAW NG _ The acconpanying draw ngs, which are
i ncorporatef 25 treatlihd¥y A tidoll € Thed¥ds sft & eta@r 11qatiison,
illustrate presently preferred enbodi nents of the I nvention, and

together with thegsneled Wiascrd pds¥ette table 20 and a first sub-arm
mechanism 22.

The cassette transfer port 100b, which is open in

the front wall of the cassette section 10, is.sized to

10 permit a cassette CR to be inserted by a transfer robot
(not shown) or a worker (not shown) into and out of the
cassette section 10.

At most 4 wafer cassettes CR each housing 25

wafers W can be disposed on the cassette table 20. The
15 cassette CR housing the wafers W is transferred into or

out of the cassette section 10. In other words, the

wafers W are transferred together with the cassette

CR. Incidentally, the cassette CR is disposed on the

cassette table 20 to permit the wafers W housed therein
20 to assume a horizontal posture.

A plurality of treating units for treating the
wafers W in the resist coating-developing step are
arranged in the process section 12. Each of these
treating units consists of a group of non-heat treating

25 systems (liquid treating system), in which the wafer W
is coated with resist and the coating is developed with

a developing solution, and a group of heat treating



- 15 .- gi ven above and the detailed description of the

preferred enbodi nents given bel ow, serve to explain the

principles

of the invention. FIG 1 is a perspective cross sectional view
5 schematically showi ng a conventional substrate treating

system FIG 2 is a perspective cross sectional view
schematically showi ng a conventional substrate treating syst em of

t hrough-the-wal |l type; 10 FIG 3 is a perspective plan view
.showi ng the entire construction of a substrate treating system
according to one enbodi nent of the present |nvent|on FIG 4

is a side view srﬁi{/ﬁwstrhé-fbﬁ‘ﬁlr‘-‘é‘ 66‘{? wafer W ig heatiesh ozt coedeSubst r at e

treating system shown j

.5
showi ng the entire cor‘Plrle Side °%ttr}l‘?ct’1”5r?rélacten€e§ﬁﬂ§tnr a"‘[%e 18

shown in per sp.

sectional view ?éijacergthgﬁ té"et &R (C)éfecq‘l e alwrl

ctlve

is a_ hack view

EHORC em
%gssﬁ&ﬁﬂate

being positioned adjacent to a llght-exposure device 99.

5 A second sub-arm mechanism 26 for transferring the

wafer W to and from the main arm mechanism 24 is

arranged within the interface section 14.

As shown in FIG. 3, four projections 20a are

formed on the cassette table 20 within the cassette

10 section 10. Each of these projections 20a permits the

cassette CR to be positioned accurately on the cassette

table 20. The cassette CR is disposed on the cassette

table 20 such that the opening through which the wafers

W are transferred faces the process section 12. Also,

15 when the cassette CR is disposed on the cassette table

20, the wafers W within the cassette CR are allowed to

assume a horizontal posture.

An X-axis rail 22a extends substantially parallel

with the cassette table 20. A first sub-arm mechanism

20 22 is movable behind the cassette table 20 along the

X-axis rail 22a. The first sub-arm mechanism 22 is

also movable in a Y-axis direction and swingable about

a Z-axis by an angle 0. Further, the first sub-arm

mechanism 22 is capable of getting access to an

25 alignment unit (ALIM) and an extension unit (EXT),

which belong to a multi-stage structure of treating

units of a third group G3 on the side of the process



treating systemshown in FIG 3, as seen in an X-axis di rection;

FIG 7 is a perspective cross sectional view showi ng the flow of a
clean air within the substrate 25 treating systemshown in FIG 3, as
seen in a Y-axis direction; FIG 8 is a perspective
cross sectional view - 16 -
showi ng a vertical partition plate, as seenjyiromthe front side,
for partitioning the inner space of a cassette section;

FIG 9 is a graph showing the rel ationship between 5 the particle
density and the flow ng speed of air within the substrate treating
system covering 8afEion 12, angkenilihdee dessrdpedehereis J@EtFEd Wi th a
verti cal cPart_ition plate as in the present invention and where

i‘ded with a vertical partition 10 plate as in

syst %rg shown in FIG. %I,Ga :\Lr%rltsic%lp%%ss%%%telw\é% %1%55

the systemis not
t he conventi onal
sectional view

having the main arm mechanism 24 mounted therein is

‘5 formed in a central portion of the process section 12.
The main arm mechanism 24, which is equipped with an
XY-axes driving means, a Z-axis driving means-and a
driving means for swinging by an angle 0, is capable of
a vertical movement, swinging and a horizonfal movement

10 within the vertical passageway 24b. All the treating
units forming a plurality of groups are arranged to
surround the vertical passageway 24b. 1In this
embodiment, first to fifth groups Gl, G2, G3, G4 and G5
each including a series of treating units are arranged

15 to surround the vertical passageway 24b of the main arm
mechanism 24. The treating units in each group are
arranged to form a multi-stage structure. As shown
in FIG. 1, the first and second groups Gl and G2 are
arranged side by side in the front region of the

20 treating system. The third group G3 is positioned
adjacent to the cassette section 10, with the fourth
group G4 being positioned adjacent to the interface
section 14. Further, the fifth group G5 is arranged on
the back side of the treating system.

25 FIG. 4 shows that two spinner type treating units,
in which wafers W supported on a spin chuck are

subjected to predetermined treatments within a cup CP,



showi-ng anot her vertical partition plate as seen from the front

si de; FIG 11 is a perspective plan view showng a 15
substrate treating systemprovided with a verti cal partition plate
mounted in an interface section; FIG 12 is a perspective
cross sectional view show ng anot her vertical partition plate, as
seen sideward, nounted in an interfagge section;, 20 FI G
13 is a perspective plan view showi ng a substrate treating system
provi ded wi th anot her vertical partition plate nounted in an

I nterface section; | ) FIG 14 is a perspective plan view
showi ng another ©59-: tXRARING|uHhs IIBHFHNRE oh FRHLFE FRAHODack

si de, mount ed | n inferface section; . FIG 15 is a
bl ock diagranlshdﬁ?ﬁb Qﬂ%ﬁhtq a ézveloplng unit (DEV) superposed on

Lr iner pr ooy B SIRERE ! PG, S IS e I M B o
and the pressure é&ﬂ&ﬂfﬁaﬁf“ifﬂgwfgg, two spinner type treating units
5 consisting of, for example, a resist coating unit (COT)
and a developing unit (DEV) superposed on the coating
unit (COT) are arranged to form the second group G2.
It is desirable to arrange the resist coating unit
(COT) below the developing unit (DEV) in order to

10 facilitate the disposal of the waste resist solution
and to facilitate the maintenance of the apparatus.
However, it is possible to arrange the resist coating
unit (COT) above the developing unit (DEV), if
necessary.

15 As shown in FIG. 5, the third group G3 is of
eight-stage structure consisting of an oven type
treating unit for applying a predetermined treatment to
the wafer W put on a table SP, e.g., a cooling unit
(COL), an adhesion unit (AD) disposed on the cooling

20 unit (COL), an alignment unit (ALIM) disposed on the
cooling unit (COL), an extension unit (EXT) disposed on
the adhesion unit (AD), two prebaking units (PREBAKE)
disposed on the extension unit (EXT), and two post
baking units (POBAKE) disposed on the upper prebaking

25 unit (PREBAKE). Likewise, the group Gé is of eight-
stage structure consisting of an oven type treating

unit, e.g., a cooling unit (COL), an extension cooling



FIG .16 is a perspective cross sectional view 5 showi ng the flow of

the clean air, as seen in the X-axis direction, within a substrate
treating system according to anot her enbodi nent of the present

i nventi on; FIG 17 is a block di agram show ng anot her control
10 system for controlling differences in pressure between t he

i nner pressure of each section of the substrate _ treating system and
the pressure outside the system FIG 18 is an oblique view
-showi ng the outer appearance of a through-the-wall type substrate
15 treating system FIG 19 is a perspective oblique view

showi ng t he unite JERTGRL) SH sHasac amh&henh coedinhanddl 1(GGfpe Adbst r at e

Cr 065 act] onal FEISIEN URKKGEATY CHEROSR A Goh O RN E0011nG.

t hr ough-t he-wal | . substrat.e treati ystem sho in FIG 18;
FI G ugl is a ver 4 ((ﬁxg@s(ﬂgécﬁ Sr?zﬂij\ﬂge\ﬁnlt r}%tﬁ’)s(5‘*]H'(§r§’f§[’ts|""gany towi ng

t he construction J,thi . su r t reating .syst

FIG 22 is a per se\#eéce'_[}{lsr\}gtrggﬂl&ue(ﬁ:\ﬁrgw ts%h%)o\/\%%%bakl%g “%é‘%t%hr(?t?&?ﬁﬁé- wal |
type substiate tIHAJRBEBH e extensiBOWndd (W ,2 G Postf exhaust

ports formed in
baking units (POBAKE) disposed on the upper prebaking

unit (PREBAKE). It should be noted that the treating
units involving a low treating temperature such as the
cooling unit (COL) and the extension cooling unit

10 (EXTCOL) are arranged in the lower stages in each of
groupé G4 and G5. On the other hand, the treéting
units involving a high treating temperature such as the
prebaking unit (PREBAKE), the post baking unit (POBAKE),
and the adhesion unit (AD) are arranged in the upper

15 stages. The particular arrangement permits suppressing
the mutual thermal interference among the treating
units. Incidentally, if each of these treating units
is sufficiently heat-insulated, these heating type
treating units can be arranged at random.

20 : The interface section 14 is sized equal to the
process section 12 in the X-axis direction, but is
sized smaller than the process section in the Y-axis
direction. A stationary buffer cassette BR and a
movable pick-up cassette CR are arranged one upon the

25 other in the front portion of the interface section 14.
Also, a peripheral light-exposure device 28 is disposed

in a back portion of the interface section 14. Further,



- 18 .- the process section of the system FIG 23 is
a front view show ng an exhaust mechani smfornmed in the process
section; FIG 24 is a front view showi ng the exhaust 5
mechani smin which a shutter is half-opened; FIG 25 is a
perspective cross sectional view showi ng the cassette section and a
part of the process section in the sfep of transferring a cassette
into the system 10 FIG 26 is a perspective cross
.sectional view showi ng the cassette section and a part of the

process sectlon i n the stgﬁhof transferrlng waf e
FIG 27 is a vertd &8°%D ILsyjagFadges g the Cenféﬁ&t POT tdPRaust

mechani sm and 15 F G 28 sche ically shows an air curtain
mechani sm for cl & ' H& FEGHLATS nqé port
DETAI LED DESCRI PTI ON THE | NVENTL ON et .us Sy i_be vari.ous

enbodi ments of the pre {S€cond sub-arm 26 is movabl® it the X-axis and
Y-axis directions so as to reach the cassettes CR, BR
5 and the peripheral light-exposure device 28. Further,
the second sub-arm 26 is swingable by an angle 0 about
the Z-axis. It follows that the second sub-arm 26 is
also movable to reach the extension unit (EXT) included
in the multi-stage treating units of the fourth group
10 G4 on the side of the process section 12 and é wafer
transfer table (not shown) on the side of an adjacent
e%posure device 99.
The substrate treating system 100 shown in the
drawings is arranged within a clean room in which a
15 clean air flows downward.  The down-flow of the clean
air is also formed independently within each of the
cassette section 10, the process section 12 and the
interface section 14 included in the system 100.
FIG. 5 shows that an air passage port 70a is
20 formed in a lower portion 70 of the cassette section
100. The degree of opening of the air passage port 70a
is controlled by a shutter 71. Another air passage
port 72a is formed in a lower portion 72 of the process
section 12. The degree of opening of the air passage
25 port 72a is controlled by a shutter 73. Further, a

still another air passage port 74a is formed in a lower

portion (bottom portion) 74 of the interface section 14.



I nvention with reference to the acconpanyi ng drawi ngs. 20 First
of all, FIGS. 3to 9 collectively show a substrate treating system
100 according to a first enbodi ment of the present invention. The
system 100 Is constructed to permt a plurality of sem conduct or
wafers Wto be taken successively into the systemfor a 25

si mul t aneous treatnent of these wafers VVJr1j% plurality of process
units. The entire region of the substrate treating unit 100 is
.covered with an outer casing 100a -
19 - except an aperture (cassette transfer port) 100b for
transfer of a casEh® tHRB Ay aRRNIRT O% e Rir passagenPaaitt d4%eds on 10,
a process section 12 and an i nterface section 14 are included in

the substrate  Fontralleqd iy & ahWhemnds . THISSS Ht PAFEAIOPOITS s
The casset te trantir Tt OBk Y Chse (1 73 and (1% SRk Kl | of
}[ Egefgzze});easffé#s)&elg&"r oi Set Saiizreddj:[socha]iroge ratld r?rtoma tHE Sc%[sts%tgg to be
5 section 10, the process section 12 and the interface
section 14 so as to maintain appropriately the inner
pressure of each of these sections 10, 12 and 14.
It should be noted that the inner pressure of the
substrate treating system 100 is set higher than that
10 of the clean room so as to prevent foreign matters such
as particles from entering the system 100.

FIGS. 6 to 8 show how the clean air flows within
the substrate treating system 100. Specifically, two
air intake chambers 10a, 10b separated from each other

15 by a bartition plate 11 are formed in an upper portion
of the cassette section 10, as shown in FIG. 6. A
plurality of fans 1l6a are mounted in the air intake
chamber 10a to blow a clean air downward. Likewise, a
plurality of fans 16b are mounted in the air intake

20 chamber 10b to blow a clean air downward. Also, ULPA
filters 30, 31 for removing dust are mounted right
under the air intake chambers 10a, 10b, respectively,
so as to remove foreign matters such as particles from
the air stream introduced into the substrate treating

25 system 100.

| The partition plate 11 extends downward to reach a

region below the cassette section 10 so as to separate



(not .shown) or a worker (not shown) into and out of the cassette
section 10. At nost 4 wafer cassettes CR each housing 25

waf ers Wcan be di sposed on the cassette table 20. The 15 cassette CR
housing the wafers Wis transferred into or out of the cassette
section 10. In other words, the wafers Ware transferred together
with the cassette CR Incidentally, Jfhe cassette CR is disposed on
t he cassette table 20 to permt the wafers Whoused therein 20

.to assume a horizontal posture. A plurality of treating units
for treating the wafers Win the resist coating-devel oping step are
arranged in the pricddmnerc@nase PL thecisassatitessection 10 dado gy fneints
consists of a group of non-heat treating 25 systens (liquid treating
systenm), in whi cHFR9R it & BRAT TOOm. {5 coated with resist and the coating

' i ' |l ution, and a group qf heat
![ fegﬁlﬁlgOpEd with As sh%w%E\é'Lenl c‘)r'g[l(,ng 88,0 f"tlatulro t’ra_ns%@r_ %ort% 1la ?f?t

i ens,
in which the VW“‘%bQMQ&kaﬁg

%%ﬁgf(ag¥€%%n of the partition plate 11.

5 BEach of these transfer ports 1lla is formed very close
to the cassette CR disposed on the cassette table 20.
A clean air introduced through the transfer ports 1lla
flows from the rear room into the front room of the
cassette section 10. The clean air also flpws through
10 the clearances between adjacent wafers W housed in each
of the cassettes CR. The open area of the transfer
port 1la is larger than the area of the cassette CR
projected onto the partition plate 11 and smaller than
the sum of the.areas of two cassettes CR projected onto
15 the partition plate 11. 1In this case, it is possible
to form small transfer ports 1l1lb in the partition plate,
as shown in FIG. 10, which will be described herein
later in detail. As apparent from FIG. 10, the open
area of the transfer port 11b is smaller than the area
20 of the cassette CR projected onto the partition plate
and larger than the area which barely permits passage
of a single wafer W held by an arm.
The cassette section 10 and the process section 12
are separated from each other by another partition
25 plate 51. Also, the process section 12 and the
interface section 14 are separated from each other by

still another partition plate 61. These partition



One side of the interface section 14 is positioned adj acent to the
process section 12, with the other side bei ng positioned adj acent
to a |ight-exposure device 99. 5 A second sub-arm nechani sm 26 for
“transferring the wafer Wto and fromthe main arm nechanism 224 is
arranged within the interface section 14. As shown in FIG 3,
four projections 20a are formed on e cassette table 20 within the
cassette 10 section 10. Each of these projections 20a permts the
.cassette CR to be positioned accurately on the cassette tabl e 20.
The cassette CR is disposed on the cassette tabl e 20 such that the
openi ng t hrough EHiddest Bd wéflepge provideg, wigh: ppraisagsed lPacédarhe
process section 12. Alsq, .15 when the cassette CR is disposed on the
cassette table respectiyelyne fgxs ranffrt RifnSPRETEISEE e CR are al | oved
to assune a hqr,izgnta s rail 22a

po%%%ge. 4 A% X—aéi
extends substanti al | y“3dr d-8€ © erfi dRayhd 48858 £OTIS Ié“ﬁ&?pﬁrf:rst
b- hani Q 2.1 | ' t .t
The o MO o dans, of” chi FRYRRLS BERRGN 15 GRACERES 1hRle2aE8 2 019
ble | e . : | >
ol Yl o8 BRSNS x5 36

getting access tQuanoffieed 18! kHATRRL YAthkbALhMhn3Rd198 BX €AY On unit

process section 12. On the other hand, a single row of
fans 16e are mounted in the air intake chamber 14a of
the interface section 14. Further, ULPA filters 32, 34
10 for removing dust are mounted right under the air
intake chambers l12a, 14a, respectively. Incidentally,
it is possible to use chemical filters above the ULPA
filters 30, 31, 32, 34 mounted right under the air
intake chambers 10a, 10b, 12a, l4a. In the case of
15 using a chemical filter, it is possible to remove
alkali ions contained in the air stream so as.to
prevent a chemical sensitization type resist from béing
deteriorated. Further, the outputs of these fans 16a,
16b, 16c, 16d and 1l6e are controlled by a controller 39,
ZQ as shown in FIG. 15.
FIG. 7 shows that an air conditioner 36 is
arranged outside or behind the sections 10, 12, 14.
The air conditioner 36 communicates with the air intake
chambers 10a, 12a, l4a through a duct or pipe 38 so as
25 to permit a clean air to be supplied into each of the
cassette section 10, the process section 12 and the

interface section 14 to form a down-flow within each of



whi ch belong to a nmulti-stage structure of treating units of a
third group G3 on the side of the process

-~ 21 - section 12, and will be described herein later in

detail. As shown in FIG 3, a vertical passageway 24b

havi ng the main arm nmechani sm 24 nounted therein is 5 fornmed in a
central portion of the process section 12, 4 The main arm mechani sm
24, which is equipped with an XY- axes dr|V|ng means, a Z-axis
driving neans and a driving neans for swinging by an angle 0, is
capabl e of a vertical novenent, swi nging and a horizontal novenent
10 within the V&ﬁ‘sﬁ SAChHienmgeirthar . aRlunid e A mir units

formng a plurali

groups are arranged to surround the vertical
passageway 24b. Qﬁ%qﬁggwayé) qgﬂﬂﬂﬂ%ﬁﬂﬁln9|W%ﬁht%)qQ#%QFEﬁWﬁuﬁ¥h3P
G, A and &b

| udi ser es of treati units are
arranged 15 Qoortsdff nf 3 %fg%t ¥ I Af‘g st%e‘ser%’r?nzfr m
mechani sm 24. Theld’r elaé 'a{}gi Lﬂ .t S Fld]:t%?e@, Q:rh%u% a.Lrl‘fl‘actn.ve exhaust port 42

5 communicates with the air conditioner 36 through a duct
or pipe 44.

The air streams within the sections 10, 12, 14
flow through the air passageways 40, the collective
exhaust port 42 and the pipe 44 back into the air

10 conditioner 36 so as to be cleansed within the air
conditioner 36. Then, the cleansed air is supplied
again into the air intake chambers 10a, 10b, 12a and
l4a. 1In short, a clean air is kept supplied into the
cassette section 10, etc. of the substrate treating

15 system 100 by the air circulating circuit including the
air conditioner 36. Incidentally, it is possible to
cover the floor portion of each of the sections 10, 12
and 14 with a punched metal plate 82 and a grid 80, as
shown in FIG. 6. 1In this case, the down-flow of the

20 air passes through holes 80a and 82a of the grid 80 and
the punched metal plate 82 so as to be recovered in the
air conditioner 36.

As shown in FIGS. 6 and 7, a ULPA filter 46 is
arranged on the ceiling of the resist coating unit

25 (COT) positioned in the lowermost stage of the multi-
stage treating units of each of the first and second

groups Gl and G2 mounted within the process section 12.



arranged to forma nmulti-stage structure. As shown in FIG 1, the

first and second groups Gl and & are arranged side by side in the
front region of the 20 treating system The third group & is

posi ti oned adj acent to the cassette section 10, with the fourth
group 4 being positioned adjacent to the interface section 14.
Further, the fifth group G5 is arranged on _ the back side of the
treating system 25 FIG 4 shows t%at two spinner type treating
units, in which wafers Wsupported on a spin chuck are

subjected to predeterm ned treatnments within a cup CP,

- 22 - eAgfreghealeany abrtis c@mp%wchgfmmath%s%r eenrdimipner

' cor d I t d o t t
ini ¢ (GOR, “are att ngebhe cE1 B (HE Tid ok branched oimp 4 WiiRburte, Lo
[ { t t f [ t
oating un ¢ (comaRcha Feom the nERL IR IMRIR pigs) - < fERpRRl AR L he

coating Uhtrhs 4330 lontrSlidny® g é}%vm ha?réex&é)&}?t&& 0P &
It is desirable to arTa e Tes’s
5 appropriate points of the branched pipe 48 so as supply

a clean air having the temperature and humidity
controlled at desired levels to the resist coating unit
(CoT) .
A temperature-humidity sensor 50 is mounted in the

10 vicinity of the blowing port of the filter 46. The
tempeiature-humidity sensor 50 is connected to the
input side of a controller 39 shown in FIG. 15. The
controller 39 serves to control the temperature and
humidity of the air introduced into the system at

15 appropriate values based on the temperature and
humidity detection signals fed back from the sensor 50
and the optimum temperature and humidity set in advance.

As shown in FIG. 6, a plurality of openings DR

through which the wafers W and the transfer arm 24a

20 are moved are formed in the side walls of the spinner
type treating units (COT) and (DEV) such that these
openiﬁgs DR are aligned in the direction of the Y-axis.
Each of these openings DR is provided with a shutter
(not shown) so as to prevent particles or contaminants

25 in each treating unit from entering the main arm
mechanism 24.

FIG. 3 shows that a vertical duct 52 is buried in



(CarT). bel ow the developing unit (DEV) in order to 10 facilitate the
di sposal of the waste resist solution and to facilitate the

mai nt enance of the apparatus. However, it is possible to arrange
the resist coating unit (COT) above the developing unit (DEV), if
necessary. 15 As shown in FIG 5, the third group G3 is of

ei ght-stage structure consisting of an oven {4gype treating unit for
applying a predetermned treatnment to the wafer Wput on a table
.SP, e.g., a cooling unit (CAL), an adhesion unit (AD) disposed on
the cooling 20 uni t I) an alignnment unit (ALIM disposed on the
cooling unit (cobhe aﬁi—C}S( & dhe mEbth %ﬁaﬂﬂ)sté'd?ab‘-r%ng units (igyen

adhesion unit (AD rebaki ng, unlts PREBAKE di sposed on the
ext ensi on unit (égﬁ'ﬂ "arr?% g pusts) h%é:ll} FHP Ges Ir%E’)Sked?‘s"'ﬁased

of cightt " oE SARIEY Ak SR g i AR w@i athey

Emlzg _e 9... @ Co%ulr&-%age( %g‘e)atl%ng %ﬁl%m(ovecno%yp@ treating units)

5 of the fourth group G4. A down-flow of the clean air
or the air having the temperature especially controlled
passes through each of these vertical ducts 52, 54. It
should be noted that the clean air circulated within
these ducts 52, 54 permits the treating units of the

10 third and fourth groups G3, G4 to be thermally
insulated from the treating units of the first and
second groups Gl, G2.

In this substrate treating system 100, a free
space is provided behind the main arm mechanism 24,

15 as denoted by broken lines in FIG. 3. A multi-stage
treating units of a fifth group G5 can be arranged in
the particular free space. The treating units of the
fifth group G5 are movable along a guide rail 56
extending in the direction of Y-axis. It follows that

20 the multi-stage treating units of the fifth group G5,
even if mounted in the system 100, can be moved along
the guide rail 56 so as to ensure a space required for
the maintenance of the main arm mechanism 24.

FIG. 6 shows that, in the cassette section 10, the

25 space above the cassette table 20 is separated from the
moving space of the first sub-arm mechanism 22 by the

partition plate 11. As a result, the down-flow of the



unit. (EXTCOL) di sposed on the cooling unit (COL), an extension unit
(EXT) di sposed on the extension cooling unit (EXTCOL), a cooling
unit (COL) disposed on the extension unit (EXT), two prebaking

uni ts ( PREBAKE) 5 di sposed on the extension unit (EXT), and two post
baki ng units (POBAKE) disposed on the upper prebaking uni t
(PREBAKE). It should be noted that the treajjng. units involving a

| ow treating tenperature such as the cooling unit (COL) and the
.extension cooling unit 10 (EXTCOL) are arranged in the |ower stages in
each of groups &4 and G5. On the other hand, the treatin

uni ts invol vi ng @leaahairecaerpliednpernt the EiEst aa1¥ nbntake Cha%h%%aking
unit (PREBAKE), the post baking unit éPCBAKE%]é and t he adhesi on
unit (AD) are ariBRgRASFRStHRrepgara gBace sgpaxpted ﬁ?ﬁ“pﬁﬁ?éﬁﬁﬁeﬁpaee
arrangenment pernifs suppressin the nuppal thermal jnterference
anong t he treatiﬁgroqu Whlﬁ%i8%?8?%CF%%H$%W?9£i§V %gb%h%fci?%%eg%Feating
units is_sufficie t-J ed, . ' e

treating units c%%ggéléérgﬁéﬁdpg ?%%%%%?élgolﬁggﬁg gﬁgﬁﬁggi%qg?face

Girection Sbut i H8Ma1Elabypoipred opl MR RGR BT LR % Tt he
, process section in the
Y-axis dbRLELE9n H18tat 1 PNRE Vp P {&Ed GRBER £ ke BFo@ Ut Pans fer
ports (openings) lla. Each of these transfer ports 1lla
is sized to barely permit transfer of a single cassette
CR. The wafer W is put into and taken out of the
10 cassette CR through the transfer port 1lla by the first
sub-arm 22. |
A comparative test was conducted between the
substrate treating system of the construction described
above, which was provided with partition plates, and a
15 system of control case, which was not provided with
partition plates. Specifically, the particle density
"number/cubic foot", i.e., the number of particles
having a diameter of at least 0.1 um which were present
per 1 cubic foot of the inner volume of the system, was
20 measured for each of the two systems noted above. In
this comparative test, the number of the particles was
measured near the blowing port of the filter, with the
flowing speed of the air stream being changed in three
stages of 0.16 m/sec, 0.50 m/sec and 0.72 m/sec. A
25 three dimensional anemometer WA-390 manufactured by

Kaijo Inc. and a breeze meter Model 6521 manufactured

by Japan Canomax Inc. were used for measuring the



novabl e pi ck-up cassette CR are arranged one upon the 25 other in the
front portion of the interface section 14. Al so, a periphera

| i ght - exposure device 28 is di sposed in a back portion of the
interface section 14. Further, - 24
- a second sub-arm 26 is arranged in the central portion

of the interface section 14. _Thg, second sub-arm 26 is novabl e
in the X-axis and Y-axis directions so as to reach the cassettes
CR, BR 5 and the peripheral |ight-exposure device 28. Further,

the second sub-arm 26 is sw ngable by an angle 0 about the Z-axis.
It follows that thkPwiRrprPesdh-of mh% air within thecyaheml e Alsaeah the

extension unit (EXT) jncluded . in the multi-stage treatgﬁ%lﬂﬂts of
the fourth group PERFiSionsmigreiiiferenfiial Prasiuss qauds ePr3-ad a
waf er transr{uefatabl e on the side of an adjacent

exposure devi ce dgynutactured (b@tsﬁéoﬁsﬁar‘-’tﬂ]%‘ e MP KRt 106G Sshown i n
T i 11 oo o R AR £ TR hoel? ene
5 process section 12 and the clean room. Further, a
particle counter uLCP-110 manufactured by PMS Inc. was
used for measuring the number of particles within the
system. During the test, the pressure was controlled
to substantially eliminate a differential pressure
16 between the process section 12 and the cassette section
10. The results of the comparative test are shown in

Tables 1, 2 and FIG. 9.

Table 1

Air Particle Density within
Flowing |Cassette Section (number/cubic
Speed foot)

(m/sec) |No partition With partition
plate (control |plate (preset
case) inventibn)

0.16 2100 1100
0.50 600 8

0.72 210 0




air i-s also forned i ndependently within each of the cassette
section 10, the process section 12 and the I nterface section 14
included in the system 100. FIG 5 shows that an air passage
port 70a is 20 formed in a lower portion 70 of the cassette section
100. The degree of opening of the air passage port 70a S
controlled by a shutter 71. Another air passgge _ port 72a is forned
in a lower portion 72 of the process section 12. The degree of
.openi ng of the air passage 25 port 72a is controlled by a shutter 73.
Further, a still another air pass§8e150ét 74a is fornmed in a | ower
portion (bottom portion) 74 of the interf B tion 14.

- 25 - The degree of opening of the air passage port 74a is 4
controlled by a shutt ese, a SS ort 723, a
and the shut¥ers 71, 7§l£§%r?% 2ty ﬁ?gglcfg gn%bﬁYr%F ?ﬂknﬁlﬁébrscharge

rates fromthe casset|presSure* sect(bh,10¢)thhown0£ns$IGec6|on 12 gnd t he
i nterface sectkﬂﬁA&g)so as t?ngﬁﬁg£pégbfgp£88£5ately t he i nner

Point (a)

Point (b)

Point (c)

0.006

1100

1100

30

0.020

8

0.038

0

.

0

* Differential pressure between the process
5 section 12 and the clean room

As seen from FIG. 6, point (a) given in Table 2
represents a point right above the cassette table 20.
Point (b) represents a transfer port made in the
partition plate. Further, point (c) represents a
10 moving region of the first sub-arm mechanism 22.

FIG. 9 is a graph showing the relationship between
the particle density (ordinate) and the air flowing
speed within the system 100 (abscissa). Curve G in
FIG. 9 covers the system without the partition plate

15 (control case), with curve H covering the system 100 of
the present invention including a partition plate.

As apparent from the experimental data, the system
of the present invention including a partition plate
permits markedly decreasing the particle density within

20 the cassette section 10, compared with the control case
without the partition plate. It has also been found

that the inner space of the cassette section 10 can be

made substantially free of particles by increasing the



pressure of each of these sections 10, 12 and 14. It should be

noted that the inner pressure of the substrate treating system 100
is set higher than that 10 of the clean roomso as to prevent foreign
matters such as particles fromentering the system 100.

FIGS. 6 to 8 show how the clean air flows wthin t he substrate
treating system 100. Specifically, two _ 34 air intake chanbers 10a, 10b
separated from each other 15 by a partition plate 11 are forned in an
.upper portion of the cassette section 10, as shown in FIG 6. A

plurality of fans 16a are nounted in the air _intake chamber 10a to
bl ow a cl ean air HRHWRIE URRIYH F@atey into the Fansatte sectians b dife

mounted in the alr i nt ake er 10b to blow a clean air .downward.
Al so, ULPA ﬂ%r%“%‘gw §Ptreorlnrté’rr53hené’acﬁf’§t tg S d & idght

under the air int ake cha respectivel as to

renove foreign na%’fc%SSJsvf rég‘cﬁfﬁ eglofwr om- ’ pa%lct]h &5° }t AP
ntroduced TO inbulitl Wl dl SYOn B che VB Sectian 10 By TM
ext ends obeI ow the

partition plate 1 to reach a
cassette seftion )l s@@hd Qio%ﬁﬂ%l@vﬁ of the air, leading to contami-
nation of the wafer W. Naturally, the air supply rate
into the cassette section 10 is required to fall within
an appropriate range.
It should also be noted that, if the partition

10 plate 11 is mounted within the cassette section 10, the
number of particles present within the cassette section
10 can be markedly decreased, even if a differgntial
inner pressure is diminished between the clean room and
the cassette section 10. This clearly indicates that,

15 if the partition plate 11 is mounted within the
cassette section 10, the flow of the particles into
the cassette section 10 can be effectively prevented
without increasing the clean air supply rate into the
cassette section 10.

20 Incidentally, it is possible to arrange a lift
mechanism 35 within the cassette section 10 for
vertically moving the cassette CR in the direction
of Z-axis, as shown in FIG. 10. 1In this case, small
transfer ports 1llb are formed in the partition plate

25 11 so as to permit the first sub-arm mechanism 22 to

transfer the wafers W into and out of the cassette CR

through these transfer ports 11lb. The open area of the



- 26 - the inner space of the cassette section 10 into a front

roomand a rear room As shown in FIG 8, four transfer ports
1l1la are formed in a | ower portion of the partition plate 11. 5
Each of these transfer ports 1lla is formed very cl ose to the
cassette CR disposed on the cassette table 20. A clean air
introduced through the transfer ports 1la 35 _ flows fromthe rear room
into the front room of the cassette section 10. The clean air also
flows through 10 t he cl earances between adjacent wafers Whoused in
each of the cassettes CR. The open area of the transfer

port 1la is | argerransieR ROy dathhishaield hesdmad Jgr than fthéﬁ?r &Jfedthey ](c)nto
the partition plate 11 and smal]ler fhan . the sum of the areas of two
cassgttes CR pPojq‘e'a’b%f%tQ?rtLSHa 4%%@%4 RGeS sie 1ffo be maxs&s case,

It Is possible .40 faQrm snpll. transfer rts 11b in th artition
pl ate, aSRIVIT G F &S %Smbg'ﬁ vﬁri P &R ﬁ’%rg:l .
later in detail. I?sq_@{ r Bl G - a e
transfer port Ilﬁlsés sma Ieﬂegrrgt hlglan téhoe bé-"gr%a%l} g’%ﬁ&@ﬁast%agecé%;e tsgl

projected anto tRgRar ty 1Ay HPltdhe first M&ﬁ%ﬁl’g}@%ﬂ R ar 3, whi ch
barely permts passage of a single wafer e y an arm
this case, the free space above the cassette table 20
can be more effectively shielded from the moving space
of the first sub-arm 22 by the partitioh plate 11, with
the result that flow of the particles into the cassette
10 section 10 can be more effectively prevented with a
smaller supply rate of the clean air.

Of course, a vertical partition plate can alsoc be
mounted within the process section 12 or the iﬁterface
section 14 in addition to the partition plate 11

15 mounted within the cassette section 10. For example,
FIGS. 11 and 12 show that a vertical partition plate 29
extending in the direction of Y-axis is mounted within
the interface section 14 such that the inner space of
the interface section 14 is divided into a free space

20 on the side of the second sub-arm mechanism 26 and a
free space on the side of the cassettes CR and BR on
a cassette table 90. In other words, the vertical
partition plate 29 permits separating the moving space
of the second sub-arm mechanism 26 from the space above

25 the cassettes CR and BR, with the result that the down-
flow of the clean air passes separately through each of

the above-noted spaces.



The cassette section 10 and the process section 12 are separated
fromeach other by another partition 25 plate 51. Also, the process
section 12 and the interface section 14 are separated from each

ot her by ' still another partition plate 61. These partition

- 27 - plates 51, 61 are provided with openings 5la, 61,
respectively, for transfer of substrates._ _ Al r intake chambers
12a, 14a are formed in upper portions of the process section 12 and
the interface 5 section 14, respectively. Two rows of fans 16c, 16d
are nounted in the air_intake chanber 12a of the process section
12. On the other handA% show & Tow Ik, the partfighon @datee 2%um ed in the
air intake chanber 14a o the interface section 14. Further, ULPA

filters 32, 34 RFOVIAGHWitdhfitAMfGT AU hdd dhnqugh WHE thee air
oLk hehers Wil A d B Bebna auvert e, 22
34 mounted right pnderndhe §ld ¢ ransfer port 29a is sized to barely
5 permit passage of the cassette CR. The partition plate
29 is also provided with another transfer port (not
shown) for transferring the cassette BR. Of coursé,
the partition plate 29 also permits effectively
preventing particles from entering the interface
10 section 14 without increasing the clean air flow rate
into the interface section 14.

FIGS. 13 and 14 show another vertical partition
plate 31. The partition plate 31 extends in the
direction of X-axis for partitioning the interface

15 section 14 from the exposure device 99, with the result
that the interface section 14 is hardly affected by the
exposure device 99.

As shown in FIG. 13, the partition plate 31 is

provided with a transfer port 3la through which the

20 wafer W is transferred by the second sub-arm mechanism
26. The transfer port 3la is sized to barely permit
passage of the cassette CR.

The partition plate 31 also permits effectively
preventing the particles from entering the interface

25 section 14 without increasing the air supply rate into

the interface section 14.

In the substrate treating system 100 of the



I nt ake chanbers 10a, 10, 12a, 14a. In the case of 15 using a chem ca

filter, it is possible to renove al kali ions contained in the air
streamso as to prevent a chem cal sensitization type resist from
bei ng deteriorated. Further, the outputs of these fans 16a,

16b, 16¢c, 16d and 16e are controlled by a controller 39, 20 as shown
in FIG 15. FIG 7 shows that gf aLr conditioner 36 is
arranged outside or behind the sections 10, 12, 14. The air

.condi tioner 36 communicates with the air intake chanmbers 10a, 12a,
14a t hrough a duct or pe 38 so as ermt a clean air to be
supplied into eaPRe§F™ hénventlonfcésgéffﬁr§€5%g$nPEG§SPﬁ% praegstheection

12 and th f 4 to f down- f | Lt hj h of
oaT " rstBtERCEPORLOREPr nEhe BTBRTE PRy Copnal? and bRe®C ©

passagereys 10, CORTURGEELL PR Su05h. EEhLLE S gbroninterd aFhel
the collective eéh3E§EeBQEE1§% inner pressure between these sections 10,
5 12, 14 and the clean room is controlled appropriately.
As a result, the particles are prevented from entering
any of the sections 10, 12 and 14.
As shown in FIG. 6, six pressure sensors 33a to
33f are mounted appropriately both inside and outside
10 the sjstem 100. For example, the first pressure sensor
33a is mounted outside the system 100 on the side of
the cassette section 10 so as to detect the inner
pressure of the clean room. The second pressure sensor
33b is mounted on one surface of the partition plate 11
15 80 as to detect the inner pressure of the first space
on the side of the cassette table 20 within the
cassette section 10. The third pressure sensor 33c is
mounted on the other surface of the partition plate 11
so as to detect the inner pressure of the second space
20 on the side of the first sub-arm 22 within the cassette
section 10. The fourth pressure sensor 33d is mounted
on one surface of the partition plate 61 so as to
detect the inner pressure of the process section 12.
The fifth pressure sensor 33e is mounted on the other
25 surface of the partition plate 61 so as to detect the
inner pressure of the interface section 14. Further,

the sixth pressure sensor 33f is mounted outside the



5 - communicates with the air conditioner 36 through a duct or

pi pe 44. ' The air streans within the sections 10, 12, 14

flow through the air passageways 40, the collective exhaust port 42
and the pipe 44 back into the air 10 conditioner 36 so as to be
cleansed within the air conditioner 36. Then, the cleansed air is
suppl i ed again i-nto the air intake sghanbers 10a, 10b, 12a and

1l4a. In short, a clean air is kept supplied into the cassette
-section 10, etc. of the substrate treating 15 systen1100 by the air

| at t t.h ndi i dental |y,
R SO'SQ?bF!f%} '”Ci&odc%%ewh%eﬁexm& t&mr&? ok & %3 i ons
10, 12 : & unched nmet_al atetﬁ%hand a ( .
shown in FIG aaﬁ (th‘¥m% %Hé“beo‘iNrPrﬁ rc?f Yhe " FXPOSYSS %%”sl§e9s
th h hol 8 0 h d
e %0 a 0gabEﬂ:dr\ecoverec#Eblq#trérlsquﬁ9 oain%he Cleanég%tloner S6.1E @

plate 82 so as t© con

As shown in Fl GHe8'aihd +d ddRh ft'ﬂzegﬂ pAr@(écs%ﬁe sensord ragecqu %ft &

ceiling of the resi st éaatlng uni t positionéd In the
| ower nost st age cgasit%x{wlxié close tosHIRE tilfifidld piydaycifayedd) tofe t he

first and secon \.© .groups Gland & nounted w thin the process section
12. wafers W. Incidentally, a digital micro differential

presgure gauge DA manufactured by MODUS Inc. and/or a

precision micro differential pressure gauée ISP-3-58

manufaé%ﬂred by Shibata Kagaku Kikai Kogyo Inc. and

10 referred to preVLOus;y is used as each of these
pressure se&fors 33a to 33f.
As seenlfrom the block diagram shown in FIG. 15,
these pressufé-sensors 3%a to 33f are comnnected to the
input side of Eﬁa confrpiler 39 which is backed up by a

: AN -
15 process computer system. On the other hand, the output

side of the controller 39 is Canected to the power
sources switches for the fans 16a to lb6e. “ As apgarent
from the diagram, the controller 39 se;§es to control
the output of each of the fans 16a to 1l6e based on the
20 differential pressure detection signals supplied from
the sensors 33a to 33f. For example, the controller 39
serves to control the output of each of the fans 1l6a to
l6ée so as to prevent occurrence of an air stream among

the cassette section 10, the process section 12 and the

25 . interface section 14 and another air stream flowing
from these sections 10, 12, 14 toward the outside of

the system 100. To be more specific, the controller 39



- 29 - A fresh clean air is supplied fromthe air conditioner

36 to the filter 46 via a branched pipe 48 which is branched from
the pipe 38 (main pipe). Tenperature- hum dity controllers (not
shown) are nounted to 5 appropriate points of the branched pipe 48 so
as supply a clean air having the tenperature and hum dity
controlled at desired levels to the resisst 3goati ng unit (carn.
A tenperature-humdity sensor 50 is nounted in the 10 vicinity of the

. blowi ng port of the filter 46. The tenperature-humdity sensor 50
IS connected to the . | Npyt side of .a controller 39 shown_ in EIG 15.
The contASFHdS §9n 9 PEGPUESe Afe e afﬁﬂ‘rseq fqto 1be
hum dity of the air introduced i the systemat .1 . appropriate
val ues based on Yh&SEIFE S 2&}3 and 12 Fhid Pfi(?@’t'ection signals fed
back fromthe sensor - and _t optU pum tenperature and humdity
set in advance. ﬁy%/51 £§/§ﬁown%§HSFIG?%éF aplurality oF'deHﬁngs DR
through which the wafrs ol 2and Aie Wpdas! 14 P ¥bra. Pourz .- (2)

5 where Pp/g) is the pressure of the space above the

cassette table 20 within the cassette section 10, Pg/g2
is the pressure of the moving space of the first sub-
arm mechanism 22 within the cassette section 10, Pp/g
is the inner pressure of the process section 12, Py/p

10 is the inner pressure of the interface section 14,
Poyr1 is the pressure outside the system 100 on the
side of the cassette section 10, and Pgyry is the
pressure in an upper portion of the wall outside the
system 100 on the side of the interface section 14.

15 For example, where any of P/c/s1. Pc/s2: Pp/s
and Py/p is lowered when the door is opened fqr the
maintenance of the system 100, the controller 39 serves
to increase the outputs of the fans 16a to l6e so as to
satisfy the formulas (1) and (2) given above. As a

20 result, the differential pressure between the inside
and outside of the treating system 100 is not fluc-
tuated so as to prevent the particles from entering the
system 100. Also, where, for example, the pressure
P/1,r within the interface section 14 is increased, the

QS outputs of the fans 16a to 16d for the cassette section
10 and the process section 12 are increased so as to

satisfy the formulas (1) and (2). As a result,



20 -« are noved are formed in the side walls of the spinner type
treating units (COI and (DEV) such that these openi ngs DR are
aligned in the direction of the Y-axis. Each of these openings DR
is provided with a shutter (not shown) so as to prevent particles
or contam nants 25 in each treating unit fromentering the main arm
mechani sm 24. FIG 3 shows thajpga vertical duct 52 is buried
in - 30 - the side wall of
.the nmulti-stage treating units (oven type treating units) of the
third group G3. Likew se, a vertical duct 54 is buried in the side
wal | of the a dlﬁﬁﬁ'?n%%%bem??%%l‘ﬁ%gl%n‘?‘?% IRRFALSDARPRGL FRY uni t s)
5 of the fourth group .. A down-flow of the cle

th
air having the t%ﬁ%%?%f%r%ﬁ%%t@%l%9¢yp€?ﬁﬁ§%I?%EFl°n £2 a?éuﬁﬂﬁ???ﬁ%%gh ©

each of these vertica

clean air C|rcuI§?%E %Ptﬂ%h mg%ing l?rﬁ%%?%ﬁ&fét%égg%geﬁérﬁb% %£§%+eat|ng
units of the tQﬁ % Eéﬁ”éﬁb%%égﬂg%éiﬁo&mlfo be thernmally

i nsul at ed fron1tﬁ rea |ng e fir and
5 FIGS. 16 and 17 show a modification in which an

anemoscope is used as an air stream detecting means in
place of the pressure gauge. As shown in FIG. 16, five
anemoscopes 37a to 37e are mounted to the substrate
treating system. Specifically, the first anemoscope

10 37a is mounted at the inlet port of the cassette
section 10. The second anemoscope 37b is mounted at
the lower end of the partition plate 11 within the
cassette section 10. The third anemoscope 37c is
mounted between the cassette section 10 and the process

15 section 12. The fourth anemoscope 37d is mounted
between the process section 12 and the interface
section 14. Further, the fifth anemoscope 37é is
mounted between the interface section 14 and the
exposure device 99 or the clean room CR1l. It is

20 desirable to mount these anemoscopes at positions very
close to the transfer passageway of the wafers W.

FIG. 17 shows that these anemoscopes 37a to 37e

are connected to the input side of the controller 39.
As apparent from the drawing, the controller 39 serves

25 to control the outputs of the fans 1l6a to 1l6e based on
the wind direction detecting signals generated from the

anemoscopes 37a to 37d.



second groups Gl, &. In this substrate treating system 100, a

free space i s provided behind the main arm nechani sm 24, 15 as
denoted by broken Iines in FIG 3. A nulti-stage treating units of
a fifth group Go can be arranged in the particular free space. The
treating units of the fifth group G5 are novabl e al ong a gui de rai
56 extending in the direction of_ Y,4gxis. It follows that 20
the nulti-stage treating units of the fifth group G5, even if
.mounted in the system 100, can be noved al ong the guide rail 56 so
as to ensure a space required for . t he mai ntenance of the main arm
nmechani sm 24. In the modifdoatdnn described pbaveysdite e R0,
the 25 space, above the cassette table 20 is separated frqom.the

movi ng space of & Shream defeqting Aeanss fb by, qecreased.  Naturallyy
plate 11. As a result, .the down-fl ow of. t

- 31 - QT SR AT i Shes ST St 00 FARb &P
10a passes throu&f&raeassoea £ S.[‘E’\cbairs""ta(idsof rp%rgsai qtehq__ro Y¥5%ase the wiring
5 within the system 100.

The arrangement of the various parts included in
the embodiment described above is no more than an
example. Of course, the arrangement can be modified in
various fashions. For example, the partition plate can

10 be mounted within the process section. Further, where

| the tfeating system comprises an additional transfer-
process section to which a clean air is supplied
independently, the partition plate may be mounted
within the additional section.

15 In the embodiment described above, the supply rate
of the clean air supplied by the air supply means is
controlled by controlling the outputs of thé fans 1léa
to 1l6e mounted within the air intake chambers 10a, 10b,
l12a and l4a. Alternatively, an automatic pressure

20 control valve may be mounted between the clean air
supply main pipe 38 and each of the air intake chambers
10a, 10b, 12a and 14a. 1In this case, the clean air
supply rate can be controlled by controlling the output
of the air conditioner 36 and the automatic pressure

25 control valves noted above.

The embodiment described above is directed to a

resist coating-developing system used in the step of



t hrough whi ch passes the down-flow of the clean air ~supplied from
the second air intake chanber lob. 5 As already pointed out and
shown in FIG 8, the partition plate 11 is provided with the four
transfer ports (openings) 1la. Each of these transfer ports 1lla

Is sized to barely permit transfer of a single cassette CR. The
wafer Wis put into and taken out of the_ 1Q, _ cassette CR through the
transfer port 1la by the first sub-arm 22. A
-conparative test was conducted between the substrate treating
system of the construction descri bed . above, which was provided with
partition platespPhet@ldthpgraphysyacduder éanthel meavdackhirehofas not

provi ded with ) rtition plates. Specifically, the particle density
"nunber / cubi ¢ f o§PMICPNGUCLOR. dRYAGEr oFOPgVEIe| £§e technicpdyidgaaot f

di ameter of at least 0.1 rr,lmwhi.ch were present . er 1 cubic foot
of the inner volﬁﬁg Bfefﬁ%%sﬁ 8ﬁflﬁ§scaﬁoagso ﬁﬁa?ﬁ?&&eﬁoFgeQEHeSf thehtmo
systens noted ab . t hi 0 rative test, the nunber af .the
pgrticfes was %!%atlhgég P& mﬁéarhiﬁé'gggﬁdﬁE%BSFF%Sft?hgefgg?gi?amﬂﬁh

t he fl owindg 3RG84cAf tbNeefiibolih beied.,chan ip;Lhree

st ages of 8.16 ﬁ?gec, %.58enfse§eg%soé.9§@§¥s§ég r% ngg? _%%reg s the

di mensi onal ane”@@@hﬁ&cﬂ&‘QQQaWB@UEgEtBEEQeH¥ inventioff@thfl L7Go BRI 2

breeze nmeter Mddel 6521 manufacture
employed for the treatment of, for example, substrates
for LCD, glass substrates, CD substrates, photomasks,
substrates for printed circuits, and ceramic substrates.
10 The substrate treating system of the present
invention is effective for preventing the particles
from entering the system without increasing the clean
air supply rate into the system. Also, it is possible
to control the system such that a differential pressure
15 between the inside and outside of the system is not
fluctuated, making it possible to prevent the particles
from entering the system. Further, the particles in a
certain treating section can be prevented from entering
the adjacent section by independently controlling the
20 air flow rates into the cassette section, process
section and interface section such that a differential
pressure will not be generated among these sections.
FIGS. 18 to 28 collectively show a substrate
treating system 300 of through-the-wall type including
25 a plurality of treating units of the wafer W for

washing, adhesion treatment, resist coating, heating,

cooling and development. As shown in FIGS. 18 to 20,



by Japan Canomex Inc. were used for neasuring the

- 32 flowi ng speed of the air wwthin the system Also, a
precision mcro-differential pressure gauge |SP-3-5S manuf act ur ed
by Shi bata Kagaku Ki kai Kogyo Inc. was used for neasuring a
differential pressure between the 5 process section 12 and the clean
room Further, a particle counter [grr]LCP-110 manufactured by PMS
Inc. was | used for neasuring the nunber of particles within the
.system During the test, the pressure was controlled to
substantially elimnate a differential pressure 10 bet ween _t he process

section 12 and t klec§¥s&eme 388cipoprranged topextgad @¥EKt §WeF CLRan
conparative test are s s, 1. 2 and

Table 1 rooms E%WRF%B CR2 ggFflggé%Bgngrpy ﬁPFE!S%hgr by a wall

Flou g Caoset G55ect i, VILE! LEUBLR 300 1o coverea MERTan glgBP

g?ggtr0| plagiogeﬁgiﬂb 302’1?68 the inner space03§ekhe system 3bBV§Qt‘°“)

5 partitioned into a cassette section 351 and a process
section 352 by a partition plate 305.

A transfer port 304 is formed in a front panel
302a of the cassette section 351. A cassette C is
transferred by a transfer device (not shown) onto or

10 away from a cassette table 303 arranged within the
cassette section 351 through the transfer port 304
which communicates with the atmosphere within the first
clean room CR1.

A fan-filter unit (FFU) 306 is mounted in an upper

15 portion of the cassette section 351 so as to introduce
the clean air within the first clean room CR1 into the
cassette section 351 through the FFU 306. Also, three
FFU’s 306 are arranged in upper portions of the process
section 352 so as to permit the clean air within the

20 second clean room CR2 to be introduced into tﬁe process
section 352 through these FFU 306.

The FFU 306 comprises a fan 306a and a filter
element 306b.of two-stage structure positioned below
the fan 306a. The power source switch for each fan

25 306a is connected to the output portion of a controller
(not shown) so as to control the rotation of the fan

306a. These FFU’s 306 serve to form down-flow of the
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Table 2 Differential Particle Density at Point (a),

pr essur e* (b), (c) shown in FIG 6 (mMAqg. )

(nunber/ cubi c foot) Point (a) Point (b) Point
(c) 0. 006 1100 - 1390 _ 30

0. 020 8 - - 0. 038 0

.0 0 * Differential pressure between the process 5
section 12 and the clean room As seen fromFI G 6,__point (a)
given in Tabl e 2¢lean airywitbhienesch BéiﬁberF5ﬁ59558véeFﬁé°Ba§§gtPédtabIe
20. Pointp%b% represents  a trg sfer port nade in the

partition plate. tB8r PREFESFoPRELLET P gresents a 10 novi ng regi on of

he fi b- ' 22. . FILG. 9 i h_show th
ol ationshi p between & S9BaThyBeghAni e 33dndPt JOTBFY ROBEFPRRAMORE air
£ 1 oni . . . g

FI G 9 covers tnEtey SPEReRrRnaPLE) 03kt R i RRE, Balker U KERELLR, 351
case), with curvegoHagO¥sr bBomli Re+8¥SHEFeL80WOto be taken out of the

cassette C one by one.

On the other hand, the process section 352 is
positioned within the second clean room CR2. Various
treating units 314 to 320 and two main arm mechanisms

10 312 and 313 are arranged within the process section 352.

As shown in FIG. 22, a transfer port 308 is formed
in the partition plate 305 so as to permit transfer of
the wafer W from the sub-arm mechanism 311 onto the
first main arm mechanism 312 through the transfer port

15 308. The transfer port 308 is sized to barely permit
transfer of a single wafer W held by the arm.

Arranged within the process section 352 are a
brush-washing unit 314, a high pressure jet water
washing unit 315, an adhesion unit 316, a cooling unit

20 317, a resist coating unit 318, a baking unit 319,
and a developing unit 320. Transfer of the wafer W
among these units are performed by the two main arm
mechanisms 312 and 313.
FIGS. 18 and 20 show that a first shutter S1 is
25 mounted to close the transfer port 304. Likewise, a
second shutter S2 is mounted to close the transfer port

308 formed in the partition plate 305. Operations of



the present invention including a partition plate. As appar ent
fromthe experinental data, the system of the present invention
i'ncluding a partition plate permts markedly decreasing the
particle density within 20 the cassette section 10, conpared with the
control case W thout the partition plate. It has al so been found
that the inner space of the cassette sectiqp 10 can be made
substantially free of particles by increasing the

.- 34 - : clean air supply rate into the cassette section 10. |f

the air supply rate into the cassette section 10 is excessively

i ncreased, howevidieshutetesmss aErJez hvrqontrolleq hima OH¥dIAd@por t i on

of the cassette section 10 by the strong_ down-fl ow of_the air,
| eading to cont akfQt shown). nﬁh%@ﬁt%ﬁét%%?%rowt%tﬁlf%qw 344 elsinot

supply rate nto the cgsse te section 10, js. required t I.I within
an appropri ate r%‘ﬁb%i ete when ‘the }' tfgtﬂ'ht%ﬁssbfb‘es rfg]toe?f‘fha?l %thq

partition e 1 nount t set.t the
nunber of part [ cql:ee[sjé%r%sle nstlt% n X eﬂca%seqﬁge]oelseec Ie the et qu:}{liq'l
5 the system 300 to leak to the outside to some extent

through the frame portion, when the shutter S1 is
closed. Incidentally, the inner pressure of fhe outer
casing 302 is set higher than that of each of the clean
rooms CR1 and CR2.

10 As shown in FIGS. 20 and 21, the bottom portion
of the outer casing 302 is of a double-wall structure
consiéting of an upper plate 302b and a lower plate
302c. A plurality of exhaust ports 331 communicating
with a factory ventilation system (not shown) via

15 an exhaust space 353 are formed in the upper plate
302b. Further, a cabinet 332 is disposed on the upper
plate 302b.

FIGS. 20 and 22 show that the treating units 314

to 320 are arranged on the cabinet 332. A plgrality of

20 exhaust ports 333 are formed in the side wall facing a
main passageway of the cabinet 332. Each of these
exhaust ports 333 also communicates with a factory
ventilation system (not shown) via the exhaust space
353. The exhaust port 333 formed in the'side wall is

25 substantially equal in construction to the exhaust port
331 formed in the bottom (or floor) of the system 300.

As shown in FIG. 23, a grille 331la having



10 can be markedly decreased, even if a differential | nner pressure
I s di mni shed between the clean room and the cassette section 10.
This clearly indicates that, 15 if the partition plate 11 is nounted
wi thin the cassette section 10, the flow of the particles into

the cassette section 10 can be effectively prevented wi t hout
increasing the clean air supply rate into t _ cassette section 10.
20 Incidentally, it is possible to arrange a lift

.mechanism 35 within the cassette section 10 for vertically nmoving
the cassette CRin the direction of Z-axis, as shown in FIG 10. In
this case, smalla plurality gkfapeornes PBiblrfomadddhereihaiasarks tion
plate 25 11 so_as to permt the first sub-arm nechanism 22 to

transfer the waf®¥ed\85 R FPTuteHaute RASsette cRLISO, a ShYRtRRh t hese

t f ts | Th fot
s s o PO e oy B LR Rl S eRe SRR 1ARSTRIER (P orak RRovT

transfer port 113‘:"n dfelsé:rlffd p.fr?vtl.}{)fsyélase-r,o tq"nee @ifaust amount per unit

5 time can be controlled by adjusting the degree of
opening of the shutter 331c. Of course, a similar
mechanism may be mounted in the floor exhauét'port 335
formed in the cassette section 351.

Where the cassette C is transferred into the
10 cassette section 351 by a transfer robot (not shown) or
a worﬁer, the shutter S1 of the transfer port 304 is
opened, with the shutter S2 of the transfer port 308
made in the partition plate 305 kept closed. The
shutter Sl is closed immediately after the cassette
15 C is transferred under this condition through the
transfer port 304 onto the cassette table 303.
While the sub-arm 311 is moved to take the wafer W
out of the cassette C, the shutter S2 is kept closed.
During this particular period, the particles coming
20 from the first clean room CR1 and from the sub-arm
mechanism 311 are moved downward from the cassette
section 351 by the down-flow of the clean air so as to
be discharged through the floor exhaust port 335.
Then, the second shutter S2 is opened so as to
25 allow the main arm mechanism 312 to be moved through
the transfer port 308 and, thus, to receive the wafer

W from the sub-arm mechanism 311. 1In this step, the



specific, it is desirable for the open area of the transfer port

| 1b to barely permt passage of a single 5 wafer Wheld by the first
sub-arm nechani sm 22. In this case, the free space above the
cassette table 20 can be nore effectively shielded fromthe noving
space of the first sub-arm 22 by the partition plate 11, with

the result that flow of the particles into 4 he cassette 10 section 10
can be nore effectively prevented with a smal l er supply rate of the
.clean air. O course, a vertical partition plate can al so be

T addi 10N o (FRETRFEE (TRTEIAMIT AL FFPE. CARA oo i dP el CHE SR t o
section 10, FOUSSAUPL: ais it Tores s A vl R
}chEah: Et erface sfa@f?%%néie%gietﬁ\%éﬁ [ 4°o§tgctfr}}efa2ta]ts ;(rzlogf I%erpéslpcglﬁcejt%; si de
of the second s ~&h wz&rﬁg&@g%@éﬂ& 3{ le .natb({ retqg%%la&ee t he side of

t he cassettes and a casse n other words, the
vertical g S fddi plate 29 permits separating the noving space
of the second sub-arm nechani sm 26 fromthe space above 25 t he

cassettes CR and BR, i t¢hd hnbSSithdnt @séfﬂ.%é@%ove, the ddgedfot he
(0]

cl ean air passes separately through each _
opening of the exhaust ports 331 and 333 within the

process section 352 can be controlled so as to control
the exhaust rate from the process section 352. There-
10 fore, the wafers W can be transferred by the method
described below. Specifically, while the second
shutter S2 is kept closed, the shutter 331c is slid as
shown in FIG. 24 so as to make the degree of opening of
the exhaust port 331b smaller than the full—open state
15 shown in FIG. 23. As a result, the inner pressure of
the process section 352 is set higher than that of the
cassette section 351. If the second shutter S2 is
opened under this condition, the air flows from the
process section 352 toward the cassette section 351.
20 It follows that the particles are not moved from the
cassette section 351 into the process section 352.

Upon receipt of the wafers W, the main arm
mechanism 312 transfers the wafers W into the treating
units within the process section 352 in accordance with

25 a predetermined recipe so as to allow the wafers W to
be subjected to various treatments in a predetermined

order. Upon completion of these treatments, the wafers



t he above-noted spaces. - 36 -

As shown FIG 12, the partition plate 29 is provided with a
transfer port 29a through which the wafers Ware transferred by the
second sub-arm necha- nism 26. The transfer port 29a .is sized to
barely 5 permt passage of the cassette CR  The partition plate

29 is also provided with another transfer pgt (not shown) for
transferring the cassette BR O course, the partition plate 29
-also permts effectively preventing particles fromentering the

interface 10 section 14 w thqut increasing the clean aiy flow rate
into the interfdtPXRAGYHIEA back to the cagsgite Fegidon Fokaddther

vertical partition, | ate 3 The _parti.tion ate 31 extends in,the
direction of X-3@ ™ ﬁﬁ}aﬂ’tﬁﬂ #gu['he"ﬁ"rﬁ“eré‘fcé'ap s W are ASHFY r om
the exposure devigg, 990 WL LI J&AUdn 352 pack W IS ddliidiase section
14 is hardly af fect e%gbyvﬁ%e exp035ure Jevi ce%ge. As
shown in FIG 13odth&Pdd1 LGk Hald $hitter s1 is kept closed.
5 It follows that the atmosphere within the first clean
room CR1 is prevented from flowing into the process
section 352.
Also, the atmosphere within the cassette'section
351 is prevented from flowing into the process section
10 352 by setting the inner pressure of the process
section 352 higher than that of the cassette section
351. It follows that the wafers W can be subjected to
varioﬁs treatments under a clean atmosphere within the
various treating units arranged within the process
15 section 352,
Incidentally, a push damper mechanism 341 shown in
FIG. 27 can be used in place of the shutter 331c as the
mechanism for controlling the degree of opening of each
of the exhaust ports 331 and 333. The push damper
20 mechanism 341 comprises a lid 341b mounted right under
an aperture 34la on the side of the process section, a
chamber 341d having an exhaust port 341c, and an air
cylinder 34le for vertically moving the lid 341b. As
seen from the drawing, the chamber 341d surrounds the
25 aperture 34la and the 1lid 341d. 1In this mechanism, the
exhaust rate can be controlled by vertically moving the

lid 341b by the cylinder 34le. Naturally, the exhaust



provided with a transfer port 3la through which the 20 ~wafer Wis
transferred by the second sub-arm nmechani sm 26. The transfer port
3la is sized to barely perm't passage of the cassette CR

The partition plate 31 also permts effectively preventing the
particles fromentering the interface 25 section 14 w thout increasing
the air supply rate into t he |ntert@§e Ssection 14. I n
the substrate treating system 100 of the

.- 37 - present invention, a differential pressure anong the

cassette section 10, the (gr_ocess se_ction 12 and the I nterface
section 14 is cokf rotQRRE pbf dpte atid 3414 §l3 moved upwazg 5 @hRgl thdiner

pressure between these sgf |ons 10, 5 12, 14 and the clean roomis
control | ed appr ARFELETS . As a result, the particl es are prevented
fromentering of, t he secill%r;s 10 1 and As

shown in FIG 6, sixX %—F e%ssﬁ]esos%ososr“sb tq 6“011 V%%Jfa ]ree dr%“tpn%red
appropriately bo{rtbtl. nsgl{%)a%ﬂ&té'ﬂ? exhaust duct communicating with

5 the inner space of the substrate treating system 300
so as to control the exhaust rate from the process
section 352.

In the substrate treating system 300 described
above, a differential pressure is generated between the

10 process section 352 and the cassette section 351 by
controlling the exhaust rate from the process section
352. Alternatively, it is possible to generate a
differential pressure between the process section 352
and the cassette section 351 by controlling the exhaust
15 rate from the cassette section 351.

Further, the substrate treating system in any of
the embodiments described above is of a through-the-
wall type. Needless to say, however, the technical
scope of the present invention also covers the case

20 where the entire system is installed within a single
clean room.

It should also be noted that an air curtain
mechanism 361 as shown in FIG. 28 can be used in place
of the shutters S1 and S2. For example, the air

25 curtain mechanism 361, in which an air curtain is
formed within the transfer port 308 made in the

partition plate 305, is constructed as follows.



10 - the system 100. For exanple, the first pressure sensor 33a

I s nounted outside the system 100 on the side of the cassette
section 10 so as to detect the inner pressure of the clean room

The second pressure sensor 33b is mounted on one surface of the
partition plate 11 15 so as to detect the inner pressure of the first
space on the side of the cassette tgble 20 within the

cassette section 10. The third pressure sensor 33C iS nount ed on
.the other surface of the partition plate 11 so as to detect the

I nner pressure of the second space on the side of the first sub-arm

22 within the ca8Re¢ifically, t}é‘écﬁﬁ%ﬁl‘i@nﬂﬂ(ﬁa‘f%ﬁcﬂ% 9 258 &%%%r 33d

i s nmount ed on one surface o) he artition plate 6} foﬁgg
detect the innerSHrackire 39 AhetHr iRpFSayeways 363, 41ft4§

e e sty e it en enihe 2es 2% i Lace ol e
nterface sect! OPadéhefdh'Pflte 305. ad Whdbd ! Th RS W& RRFSYn3 19
system 1005 on the; side; pled %éﬁ%&@f%@@qé Oébé'ﬁl &€ an upper side
308a of the transfer port 308 so as to permit fhe clean
air to be blown downward across the transfér port 308.
On the other hand, the second inner passageway 363 is
open at a lower side 308b of the transfer port 308 so
10 as to permit the clean air blown downward from the
first inner passageway 364 to be sucked by the second
inner passageway 363. These first and second inner
passageways 364, 363 communicate with a common air
circulator 365 so as to form an air circulation circuit.
15 The operation of the air éirculator 365 is controlled
by the controller 39 referred to previously.

Further, it is desirable to allow the second inner
passageway 363 on the suction side to communicate with
the exhaust space 353 or with another suction system.

20 In the case of employing the air curtain mechénism 361,
it is desirable to take a measure to stop the air
blowing from the second inner passageway 364 when the
wafer W is transferred through the transfer port 308.
In this case, the air is prevented from being diffused

25 around and, thus, the air stream is not disturbed.

Each of the embodiments described above is

directed to a system for applying a resist-coating and



as to detect the inner pressure of the exposure device 99 or the

I nner pressure of the clean'roomCRL. It is _ desirabl e to nount
these pressure sensors 33a to 33f at 5 positions very close to the
transfer passageway of the wafers W Incidentally, a digital mcro
differenti al pressure gauge DA manufactured by MODUS Inc. and/or a
precision mcro differential pressure gaugg4 SP-3-5S manuf act ur ed
by Shi bata Kagaku Ki kai Kogyo Inc. and 10 referred to previously is
.used as each of these pressure sensors 33a to 33f. As
seen fromthe bl ock diagramshown in FIG 15, these pressure
sensors 33a to 3HveleriduhrirtaeEamiqansluctor wafigmut Hawayest, thhe
controller 39 which is backed up by a 15 . . process conputer system On

the other hand, RYRSSJHi phtvention is nafi ddmjttedddite S9aingy i s .
connected to the, power . sources switches faor, the fans 16a jo 1

As appar ent dgvgf‘?%’rﬂgt Y hefyr arﬁpetcrfglf Yol 1 FELUHAG tléite(’,aor?&reol

t he out put of e the fans _16a to 16e sed on _the | fferential
b esour & det ect | I SRS SAVSTAET e 2180 b RepiGedt o o) Hdd iy

For examplee, the Aant céclrgtllg.tz:tseg to ca%%{fé\?:}rﬁ %Ocs‘l’}xﬁlgnééeﬂhg%p“t of each .

of the fans 16a to as top ccu an air stream

among t he-SAsRait Swartdon Jf%miﬁﬂaﬁﬁfge%%p%eﬁﬂw £o% iy 25

interface section 14 and another air streamflow ng
a film on a wafer under a predetermined heating

atmosphere or a system equipped with an apparatus for
performing a washing treatment alone. Also, fhe
10 substrate to be treated in the present invention is not
limited to a wafer. For example, a glass substrate for
a liquid crystal display (LCD) device can also be used
as the substrate treated in the present invention.
Where the substrate treating system of the present
15 invention is of a through-the-wall type, an air stream
flowing from the first space toward the second space is
not formed within the system, with the result that the
particles floating within the first space are not moved
into the second space in which are mounted the treating
20 units. It follows that the treating units arfanged
within the second space are kept positioned under é
clean atmosphere.
It should also be noted that an air stream flowing
_ from outside the system directly into the second space
25 can be inhibited by controlling appropriately the
degree of opening of the shutter or the air blowing

intensity of the air curtain, with the result that it



fromthese sections 10, 12, 14 toward the outside of ' the system
100. To be nore specific, the controller 39

-39 - permts controlling the outputs of the fans 16a to 16e

to meet forrmulas (1) and (2) given bel ow Plerr] = Plerr] =
Plerr] = Plerr] oo (1) Plerr], Plerr],
Plerr, Plerr] > Pl[err], Plerr] ... (2) 5 5 _ where Plerr] is the
pressure of the space above the cassette table 20 within the

. cassette section 10, P[err] is the pressure of the noving space of
the first sub- arm mechani sm 22 within the cassette section 10,
Plerr] is poesiblertorevppresdithectlpwcetsthe®@inniabes ko] 10
is the inner pressure of the interface section 14, . Plerr] is the
pressure outsi dethfeSeGRRE$RACE haYiRy the treakipg writhHheusedite
section 10, and Plerr] is the ressure in_an u ortjon of the

wal | outside thethereln. What shapkd AL3R P YR the '%‘Ee Q¥ i on
S s HERRRRTRE ot oA e eSS Bl e
5 set higher than that of the first space (cassette
section) without difficulty in the step of transferring
the substrate from the first space into the second
space, making it possible to prevent completely the
particles from entering the second space.

10 Additional advantages and modifications will
readiiy occur 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

15 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.



mai nt-enance of the system 100, the controller 39 serves to

I ncrease the outputs of the fans 16a to 16e so as to

formulas (1) and (2) given above. As a 20 result, the differential

pressure between the inside

is not fluc-
t he

satisfy the

Plerr] within the interface section 14 is increased, the 25 out put s of

the fans 16a to 16d for the cassette section
section 12 are increased so as to

CL&fﬁésfy the fornmulas (1) and

(2). As a result, - 40 -

differenti al

10, process section 12 a

pressureqis t tion
oLl AGusensial % SH0{ Wy S{}gsttem for SREIHSHF

lon 14, making it possible

to prevent the pgrda€if§ a }f)lural:itfﬁ_r&ﬁrﬁt%ét{hﬁhﬁéhﬁ AP Sen ekl on 12

FIGS. 16 and 17 show a nodi

ication in which an

10 and the process

5

anenoscope i s used

and outside of the treating system 100
tuated so as to prevent the particles fromentering
system 100. Al so, where, for-e@nple, the pressure

a

as an air streanecied PEidmgd N@@bromiment, comptBEEngd the pressure gauge. As

shown in FIG 16, five

substrate 5

10

15

20

25

an outer casing having a cassette transfer port
through which a cassette housing a plurality of
substrates is transferred into and out of the outer
casing;

a cassette section arranged within an inner space
surrounded by the outer casing and including a cassette
table on which the cassette transferred to said inner
space surrounded by the outer casing is disposed;

a sub-arm mechanism for taking out the substrates
one by one from within the cassette disposed within the
cassette section;

a process section arranged contiguous to the
cassette section and having a plurality of treating
units for treating the substrates;

a main arm mechanism arranged within the process
section for receiving the substrates from the sub-arm
mechanism and for successively transferring the
received substrates into the treating units, the
treated substrates being successively transferred by
the main arm mechanism out of the treating units;

an air supply mechanism for supplying a clean air
into the outer casing to form a down-stream of the

clean air within the outer casing; and

e

anenoscopes 37a to 37e are nounted to the



treati ng system Specifically, the first anenoscope 10 37a i s nmounted

at the inlet port of the cassette - section 10. The second anenpscope
37b is nounted at the lower end of the partition plate 11 within

t he cassette section 10. The third anenbscope 37c is

nmount ed between the cassette section 10 and the process 15 section 12.
The fourth anenbscope 37d i s nounted - 54between the process section 12
and the interface section 14. Further, the fifth anenpscope 37e is
nount ed between the interface section 14 and the exposure devi ce 99

or the clean room CRl, ﬁérﬁftigg %l?%gefééﬁg%fii€igg éhe . Anenscopes

at positions very ose t PR B S I wafers W
FIG 17 shows théﬁaéée§€r§8@H@§&Q@gstﬁgaoﬁﬁb§z@h51n &H€nected to

t he i nput side of the controll app rentPFrom f he dr awi ng,

the controller 3fheedows-£2Ew of tRe CONGAR! aiPeromhddtwi@fidendans 16a to

16e based on the wind direction detecting signals generated from
t he anenpsrbpeioldd tegSon. from interfering with that formed
- 41 -

5 within another partitioned region, said partition plate

having a substrate transfer port for transferring the
substrate beeween the adjacent partitioned regions.
2. The substrate treating system according to
claim 1, wherein said partition plate is mounted
10 substantially vertical so as not to disturb the down-
flow of the clean air formed within the inner space
surrounded by the outer casing.
3. The substrate treating system according to
claim 1, wherein the open area of the substrate
15 transfer port made in the partition plate is larger
than the area of a single cassette projected onto the
partition plate and is smaller than the sum of the
areas of two cassettes projected onto the partition
plate.
20 4. The substrate treating system according to
claim 1, wherein:
said cassette section includes a cassette lift
mechanism for vertically moving the cassette;
the open area of the substrate transfer port made
25 in said partition plate is larger than the cross
sectional area of a single substrate and smaller than

the area of a single cassette projected onto the

* [ L M S *



In the nodification described above, the nunber of air stream

detecting neans can be decreased. Naturally, the nunber of parts

i ncluded in the system 100 can be decreased. It is also possible to
decrease the wiring 5 wi thin the system 100. The
arrangenment of the various parts included in t he enbodi nent

descri bed above is no nore than an - $xanple. O course, the
arrangenment can be nodified in various fashions. For exanple, the
partition plate can 10 be nDunted wi thin the process section.

Further, where partltléﬁ“b system conpri ses an additi onal

transfer-

i ndependent |y,
addi ti onal sect
supply rate
controlled by c
nmounted within
Al ternatively,

i nt ake chanbers

10

15

20

25

process ‘sec on 0 which a clean air is supplied

t he t
Fﬁﬁﬁé éﬁgg&%éﬁé}igﬂ&éﬁ% odl nent Eﬁguﬁﬁﬁﬁgfd%;kitgﬁﬁﬂé

I on. the e
sub-aQEm ke K rfiedin a'foﬁl‘ﬁ%i&d Y %ﬁﬁi&:ﬂlry RBIng r@mns
ontrolling the outputs of the fans 16a to 16e

tdessette rhynken ichadsyet td, i itDmechanism tl? Ppeand tl4he

S

an automatic pressure 20 control valve nmay be nounted
bet ween t e cl earexti rsubstrate suiiiin nehen qEgEet3%® dd adlvadtdaddmia
10a, 10b, 12a and 1l4a. In this case, the clean air
suppl y rate can Brsibinan cidaptesdy fogntths |gubkyrame naahanism, and

subsequently taking the substrate out of the cassette
by the sub-arm mechanism.

5. The substrate treating system according to
claim 1, wherein said partition plate is mounted
between said process section and said cassette section
so as to partition the process section from the
cassette section.

6. The substrate treating system according to
claim 1, wherein said partition plate is mounted
between said cassette table and said sub-arm mechanism
so as to partition the cassette table from the sub-arm
mechanism within the inner space of the cassette
section.

7. The substrate treating system according to
claim 1, further comprising:

an interface section which can be linked to
another system and is positioned adjacent to said
process section;

a second cassette table for supporting a cassette
in which the substrate is temporarily housed in said

interface section;

Iy



of the air conditioner 36 and the automatic pressure 25 control val ves
not ed above. The enbodi nent descri bed above is directed to a
resi st coating-devel opi ng systemused in the step of

- 42 - phot ol i t hography i ncluded in the manufacture of a

sem conduct or device. However, the technical idea of t he present

i nvention can also be applied to other _ g —treating systens. Al so, the
substrate to be treated is 5 not limted to sem conductor wafers.
Specifically, the techni cal idea of the present invention can al so

be enpl oyed for th%EEre tment of, for exa substrates

| e
for LCD, glass subst rt®8S° 3, MRChYIY S, Sexviig to Tecedye thg o
for printed circuits nd gcerami.c substrates, .10 . . T HR? ate
treating system %‘fbﬁ]reg‘\p‘? eé%?ﬂ the maln'l'aﬁ'%/"ér{?elco}%arluss%flfnec%al‘lv&e]eﬁf%r 24

preventing the p«.?éétéf&?,s tranzﬁt?rf{l?én%%{x}éw §Jl§‘stﬁ)é’§‘€§r8ﬂ’é6 IE’ﬁecond

i ncreasing the clean suppl'y rate 1nto the system so, It is
possi bl e cd&s£00 | Ol altd oty Stidn s tded frdhh fdLfeHd@ndr essure
15 bet ween the 1 nside and outside of the systemis not

5 cassette, and transfer the substrate into another

system; and

a second air supply mechanism for supplying a
clean air into said interface section to form a down-
flow within the interface section.

10 8. The substrate treating system according to
claim 7, wherein said partition plate is mounted
between said interface section and said process section
so as to partition the process section from the
interface section.

15 9. The substrate treating system according to
claim 7, wherein said partition plate is mounted
between said second cassette table and said second sub-
arm so as to partition the second cassette table from
said second sub-arm within said interface section.

20 10. The substrate treating system according to
claim 7, further comprising a second partition plate
mounted between said interface section and another
system so as to partition the interface section from
lsaid another system.

25 11. The substrate treating system according to
claim 10, wherein said second partition plate is

provided with a second substrate transfer port through

gy



fluctuated, making it possible to prevent the particles from
entering the system Further, the particles in a certain treating
section can be prevented fromentering . the adjacent section by

i ndependently controlling the 20 air flowrates into the cassette
section, process section and interface section such that a
differenti al pressure will not be-ggperated anong these sections.
FIGS. 18 to 28 collectively show a substrate treating system 300 of
t hrough-the-wall type including 25 a plurality of treating units of

the wafer Wfor . hi hesj , ' j

heat g BB PR AU REyER SRR, CraRSERiEdh, £E6R She (BAtLRgace

_ - t ' t end I

Fooms CRL and CRISSKIDN, Fonsq p, snOEh@ROBFRLanprt Nl PYET 110 1250, The
entire system 300 'S1§QVe&§%0§hbgt§§teuiféatin?isysﬁéﬁiBGcagainéndothe

I nner space of the system 'S partifioned into a cassette
section 351 and @1RAACESSwherein s8€al peBcebé b¥caipar intiladepl Aeat305.
5 treating series treating units stacked one upon the
other on side for subjecting the substrate to heat
treatments and liquid-treating series treating units
sfacked one upon the other on the other side for
subjecting the substrate to treatments with liquid.

10 13. A substrate treating system for successively
treating a plurality of substrates arranged within an
air-conditioned clean room, comprising:

an outer casing having a cassette transfer port
through which a cassette housing a plurality of

15 substrates is transferred into and out of the outer
casing;

a cassette section arranged within an inner space
surrounded by the outer casing and including a cassette
table on which the cassette transferred to said ihner

20 space surrounded by the outer casing is disposed;

a sub-arm mechanism for taking out the substrates
one by one from within the cassette disposed within the
cassette section;

a process section arranged contiguous to the

25 cassette section and having a plurality of treating

units for treating the substrates;

a main arm mechanism arranged within the process

T



A transfer port 304 is forned in a front panel 302a of the cassette
section 351. A cassette Cis transferred by a transfer device (not
shown) onto or 10 away froma cassette table 303 arranged within the
cassette section 351 through the transfer port 304 whi ch

comuni cates with the atnosphere within the first cl ean room CR1.

A fan-filter unit (FFU) 306 is nounted in &8 wpper 15 portion of the
cassette section 351 so as to introduce the clean air within the
first clean roomCRl into the cassette section 351 through the FFU

306. Al so, threech ion %Jsztglfe%e a{ su%‘:orm q:@lret 'sQ.ﬂ:Stahm t 28

process sectl on SO as perm e cleanalr wthin

second clean rogm &R, feh Rend %Pdéi&%éél%l IR in section 352
through these FFU 306. FFU 306 conprlséé a fan 306a and a

filter etRiERted Wbatird iy Sa.tn?tgﬁ e %@é&t&r@&idﬂt@led:ﬁéﬁ ow
the fan 306a. The power source switch for each fan 306a is

connected to thecrsdtmd qubdtratesf hennyﬂsuﬁdeyslvely trdhyﬁEtﬁamMﬁw'so as
to control the rotation of the fan 306a. These FFU s 306 serve to
f orm down-5 | ow dfhg min arm mechanism out of the treating units;
a plurality of air supply mechanisms for supplying
a clean air into each of the cassette section and the
process section to form a down-stream of the clean air
within each of these sections;

10 an air stream detecting means for detecting the
condition of the clean air stream within at least two -
of the clean room forming an outer environment, the
cassette section and the process section; and

control means for controlling the air supply

15 mechanisms based on the condition of the clean air
stream detected by the air stream detecting means so as
to control the flow rate of the clean air into at least
one of the cassette section and the process section.

14. The substrate treating system according to

20 claim 13, wherein said air stream detecting means
represents a differential pressure gauge for detecting
differential pressure among at least two of said clean
room, said cassette section, and said process section.

15. The substrate treating system according to

25 claim 13, wherein said air stream detecting means

represents an anemoscope for detecting a direction of

the air stream flowing among at least two of said clean

* c L M S *



- 44 - clean air within each of the cassette section 351 and

the process section 352. A sub-arm nechani sm 311 is forned
together with the cassette table 303 within the cassette section
351 5 so as to permt the wafers Wto be taken out of the _
cassette C one by one. On the other hand, the process section
352 is positioned within the secondsgl ean room CR2. Vari ous
treating units 314 to 320 and two nain arm nechani sns 10 312 and 313
are arranged within the process section 352. As shown in FIG

f 308 s f . In_t artition plate 305 so as

fo porm ¢ transt el seit b¥sEREe seotinn shdl B30 profReR BEoR 31

onto the fir 9l .MitheAHHERAAY 2Pedting I BRLAIRLC POt 15
to barely permt t

308. The transfer port 308 is size o ansfer of a
single waf er W helldiky 13hewhieFein said controA’ heaadd swirtBisN tbheoRteeass

section 352 are a brush-washing unit 314, a high pressure jet water
washing unit 315sadd adhesupplynimechhnismscbakeddonnithe 28sults3bdf, a
resist coating unit 318, a baking unit 319, and a devel oping unit

320. Transfer of defteckdoar supplied frampsgithedie stireamadetpetfiagmmeahy t he
two main arm such that no substantial air stream is formed between
the cassette section and the process section, and that
an air stream flowing through said cassette transfer
port is formed in a manner to flow from said cassette
10 section into said clean room.

17. The substrate treating system according to
claim 13, wherein said process section includes heat-
treating series treating units stacked one upon the
other on side for subjecting the substrate to heat

15 treatments and liquid-treating series treating units
stacked one upon the other on the other side for
subjecting the substrate to treatments with liquid.

18. A method of successively treating a plurality
of substrates within a process section surrounded by an

20 outer casing provided with apertures communicating with
a clean room, comprising the steps of:
(a) partitioning a second space in which said
process section is arranged from a first space in which
a cassette section is arranged with a partition plate
25 provided with a substrate transfer port;
(b) supplying a clean air into each of the first

and second spaces to form a down-flow of the clean air

T



mechani sns 312 and 313. FIGS. 18 and 20 show that a first

shutter S1 is 25 nmounted to close the transfer port 304. Likew se, a
second shutter S2 is nounted to close the transfer port 308 forned
in the partition plate 305. Qperations of

- 45 - these shutters S1, S2 are controlled by a controller

(not shown). The airtightness of the systeng®00 is not conpl ete
when the first shutter S1 is closed. In the present invention, it
is allowable for the air within 5 the system 300 to |l eak to the

outside 10 s0me SLErk, carhn -G Eiket Skl A0EgRY fhels fhon Che shu e
Cast 10,702, =<1 PIOJES | Db kakethaRclagloblE GAER o pluzel EPTOET
o mper by o U EEAcs Beadedothisote! Lueh [ Uoktegungtes sosersisi) o o
ports 331 comuntfabhfH the aperture of the outer casing;
5 (d) taking the substrate out of the cassette
positioned within the cassette chamber;

(e) setting an inner pressure of the second space
higher than an inner of the first space in preparation
for transference of the substrate taken out of the

10 cassette through the substrate transfer port made in
the partition plate; and

(f) transferring the substrate into the second
space so as to treat the substrate in the process
section.

15 19. The method of successively treating a
plurality of substrates according to claim 18, wherein
an inner pressures of the clean room, said inner
pressure of the first space and said inner pressure of
the second space respectively are detected in said step

20 (e), and the clean air supply into the first and second
spaces is controlled in said step (b) based on the
results of detection in step (c). |

20. The method of successively treating a
plurality of substrates according to claim 18, wherein

25 the substrate transfer port made in the partition plate

is kept closed in said step (b) when the substrate is

not transferred between the first and second spaces.

R O Y 0



with a factory ventilation system (not shown) via 15 an exhaust space

353 are forned in the upper plate 302b. Further, a cabinet 332 is
di sposed on the upper pl ate 302b. FIGS. 20 and 22 show
that the treating units 314 to 320 are arranged on the cabi net 332.
A plurality of 20 exhaust ports 333 are forned in the side wall facing
a mai n passageway of the cabinet 33g@; Each of these exhaust
ports 333 also comunicates with a factory ventilation system (not
shown) via the exhaust space 353. The exhaust port 333 formed in
the side wall is 25 bstantially equal ip consirucijon to the exhaust
por t 331 forfid iﬁﬁ?h@eﬁg? oﬂ¥(%?°??%%+7e§¥ FRRAELRY e 300.

h i .oril havi . . .
£ ,ano 1N FIC oflralifl Ot SpaBeErofe (acarding ta ¢habn 18 payhesein
d the fl t t ]
o ea ool oso FRE”CatsLrRge s ids 1ok SPork AQHL' £h the partfRibn TBYabE
case, the exhausisagByhlcREkelNth safd step! [F) CaRellCtRONbEDAL ERLEYis

adj usting the degree
5 being treated in said process section.

22. A substrate treating system for successively
treating a plurality of substrates arranged within an
air-conditioned clean room, comprising:

an outer casing having a cassette transfer port

10 'through which a cassette housing a plurality of
substrates is transferred into and out of the outer
casing;

a cassette section arranged within a first space
surrounded by the outer casing and including a cassette

15 table on which the cassette transferred into the outer
casing through the cassette transfer port is disposed;

a sub-arm mechanism arranged within the first
space for taking out the substrates one by one from
within the cassette disposed within the cassette

20 section;

a process section arranged within a second space
surrounded by the outer casing and positioned adjacent
to the cassette section and having a plurality of
treating units for treating the substrates;

25 a main arm mechanism arranged within the second
space for receiving the substrates from the sub-arm

mechanism and for successively transferring the

L



opening of the shutter 331c. O course, a simlar mechani sm may be
nmounted in the floor exhaust port 335 formed in the cassette
section 351. Where the cassette Cis transferred into the 10
cassette section 351 by a transfer robot (not shown) or a wor ker,
the shutter S1 of the transfer port 304 is opened, with the shutter
S2 of the transfer port 308 made Lngshe partition plate 305 kept

cl osed. The shutter S1 is closed imediately after the cassette 15
Cis transferred under this condition through t he transfer port 304

fake the warer vietatvEd Bibstrates intectie tothingrinttr hes kept
cl osed. EyééegdtQﬁﬁs?@éééguﬁéinge%ﬁgg séf@efﬁrEfQASEefﬁgan§%1311

fromthe first clean room CR1L and from

are noved domwaﬁﬂefﬁaﬂhtaﬁnqaééﬁaﬁfsm out ofsﬁﬁé'ﬁ’ﬂeg’éfnn%yux??@s down- 1 ow
of the clean air so as to be di scharged through t oor exhaust

port 335. a plefaliby 6£CANE SHHHIP MEZhaSiHNENES SOuSS1Y Png 25
all ow the main arm nechani sm 312 to be noved t hrough the transter

port 308 afd, thascléanratei intoheashfef the firstVan@nsédensdudpacas to
nechanisn1311. In this step, the
form a down-flow of the clean air within each of the
first and second spaces such that the inner pressure of
each of the first and second spaces is higher than that
of the clean room;

10 a partition plate provided with a substrate
transfer port communicating with each of the first and
second spaces, said partition plate serving to parti-
tion the second space from the first space;

first shutter means for opening/closing the
15 cassette transfer port; and
second shutter means for opening/closing the
substrate transfer port made in the partition plate.
23. The substrate treating system according to
claim 22, wherein said outer casing extends over a

20 plurality of clean rooms, and said cassette transfer
port is open at only one clean room.

24. The substrate treating system according to
claim 22, wherein said second shutter means includes:
an air supply source;

25 a first inner passageway formed within said

partition plate, communicating with said air supply

source, and open at an upper portion of said substrate

Ny



- 47 - cassette section 351 is kept clean by the down-fl ow of

the clean air. Therefore, it is substantially unnecessary to worry
about the flow of the particles fromthe cassette section 351 into
t he process 5 section 352. In the enbodi mrent descri bed
above, the degree of openi ng of the exhaust ports 331 and 333
within the process section 352 can g controlled so as to control

t he exhaust rate fromthe process section 352. There- 10 fore, the
waf ers Wcan be transferred by t he net hod descri bed bel ow.

Speci fically, t s g sggan shutter S2 is kept closed, the
shutter 331c is SFPBS&ST por showmn in FIG 24 so as to nake the degree

of openi ng of <houn iﬁtEﬁ%ﬁ{§§9ﬁgi§9££5ﬁslg?analler than the full-open

state 15 a rebu the inner pressure of

the process section 35285§oﬁ8tiﬂhgﬂggaggéaeﬁgﬁtf@%mé&ew1thln safdssette
section 351. If the second shutter opened under this

condition, the aparthielsnfplatéhecommunicapifgensthcsaia@nsgddeibavard the
cassette section 351. 20 It follows that the particles are not noved
fromthe 5 mechanism, and open at a lower portion of the substrate
transfer port,
air being supplied into said first inner
passageway and sucked through said second inner
passageway so as to form an air curtain in said

10 substrate transfer port.

25. The substrate treating system according to
claim 22, further comprising:

an air passageway formed in a bottom portion of
said outer casing and communicating with at least one

15 of said first space and the second space; and

an exhaust control mechanism for controlling the
degree of opening of said air passageway.

26. The substrate treating system according to
claim 22, further comprising:

20 an air passageway formed in a side portion of said
outer casing and communicating with at least one of
said first space and the second space; and

an exhaust control mechanism for controlling the
degree of opening of said air passageway.

25 27. A substrate treating system and substrate
treating method, substantially as hereinbefore

described with reference to FIGS. 3 to 28 of the

* [ L M S *



cassette section 351 into the process section 352. Upon
recei pt of the wafers W the main arm mechani sm 312 transfers the
wafers Winto the treating units within the process section 352 in
accordance with 25 a predetermned recipe so as to allow the wafers W
to be subjected to various treatnents in a predeterm ned

order. Upon conpletion of these treatnents, 6ghe wafers

- 48 - Ware returned back to the cassette section 351 by the
mai n arm nechani sm 312. Wen the wafers Ware returned fromthe
process section 4%? . ?& tte section 351, the first
shutter S1 is ke%?zk ?QEEQQt a%QE%%'folloms that the atnosphere within
the first clean roomCRl is prevented fromflowing into the process
section 352. Al so, the atnosphere within the cassette section
351 is prevented fromflowing into the process section 10 352 by
setting the inner pressure of the process section 352 higher than
that of the cassette section 351. It follows that the wafers Wcan
be subjected to

F



various treatnents under a clean atnDsphére within the vari ous
treating units arranged within the process 15  section 352.
I ncidentally, a push danper nechani sm 341 shown in FIG 27 can be

used in place of the shutter 331c as the
t he degree of opening of each

push danper

an aperture 34la on the side of the process section, a chanber

havi ng an exhaust port 341c, am#S®@RAQTIOF THE DISCYLEUHEr 34le for

vertically nmoving the |id 341b. As seen fromthe draw ng, the
chanber 341d surroundBhe HeresEmt invepkiemrnrad4dtesandsubettrate 341d.

mechani sm the

- 49 -

aperture 34la.

5

10

15

20

25

mechani sm for controlling
of - téke -exhaust ports 331 and 333. The
20 SUBSTRANFIMREAT3ING SYSTEM 90 SUBSURASYE brrEAMINS Matgdb under

341d

In this

exhaust rate can be controlled by vertically noving

t he lid Eﬁiﬁt’o’;‘ﬂ tHE TSN i Haeﬁu%ﬂ‘i%zl‘ﬁehyuﬂ:g?ﬁylnghéd@iaﬁﬁlsltty .
41d i war 0 cl gse e
bf §ﬁﬁ§%¥%¥é% ﬂ:ugdg g alrJﬁﬂngp¥6°ﬁS ?ng_ﬁeﬁq%ﬂﬁ e danper

SO POSSI
The system comprises an outer casing provided with a

cassette transfer port through which a cassette is
transferred, a cassette section having a cassette table
arranged within an inner space surrounded by the outer
casing for supportind the cassette transferred through
the cassette transfer port, a sub-arm mechanism for
taking the substrates one by one from the cassette
section, a process section positioned adjacent to the
cassette section and having a plurality of treating
units for treating the substrates arranged therein, a
main arm mechanism arranged within the process section
for receiving the substrates from the sub-arm mechanism
arranged in the cassette section and, then, trans-
ferring the received substrates to each of the treating
units while transferring the treated substrates out

of the treating units, an air supply mechanism for
supplying a clean air to form a down-stream within the
space surrounded by the outer casing, and a partition
plate for partitioning the inner space surrounded by
the outer casing not to interfere the down-flow of the
air formed by the air supply mechanism, the partition
plate having a substrate transfer port through which
the substrate is transferred from one of the

partitioned spaces to the other partitioned space.

Fig. 3



(not shown) within an exhaust duct communicating with 5 t he i nner
space of the substrate treating system 300 so as to control the
exhaust rate fromthe process section 352. In the
substrate treating system 300 descri bed above, a differenti al
pressure i s generated between the 10 process section 352 and the
cassette section 351 by controlling the exhaust rate fromthe
process section 352. Alternatively, it is possible to generate a
differential pressure between the processlg2tti on 352 and the
cassette section 351 by controlling the exhaust 15 rate fromthe
cassette section 351. Further, the substrate treating system
in any of t he enbodi nents descri bed above is of a through-the-
wal | type. Needless to say, however, the technical scope of the
present invention also covers the case 20 where the entire systemis
installed within a single cl ean room It should al so
be noted that an air curtain mechani sm 361 as shown in FIG 28 can
be used in place t he shuttersaigaand S2. exanple, the air
25 curtain nmechanis 1, in which a r curtai S CRif or ned
within the transfer port B08 nmade in the \ part{tion platFe=305, is

constructed as fol | g49q 2204q 220b 230a
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- 50 - Specifically, the partition plate 305 is of a holl ow

structure so as to forminner passageways 363, 364. As a result,
air is allowed to be circulated within the partition plate 305. As
shown in the drawing, the 5 first inner passageway 364 is open at an
upper side 308a of the transfer port 308 so as to permt the clean
air to be blown downward across the transfer port 308. On the other
hand, the second inner passageway 363 is open at a | ower side 308b
of the transfer port 308 so 10 as toz2peimt the clean air bl own
downward fromthe first inner passageway 364 to be sucked by the
second I nner passageway 363. These first and second inner
passageways 364, 363 comrunicate with a conmon air — circul ator 365
so as to forman aif circulation circuit. 15 The peration of the air
circulator 365 is control led by the controller 39 referred to
previ ously. ther, iteo s desirable to jpllow the second inner
passageway 363 on the suctl OR_ Si dq,,t@ comuni cate Wt t he exhaust
space 353 or with another suctyon 3ystem Q
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20 In the case of enploying the air curtain nechani sm 361, It
Is desirable to take a neasure to stop the air bl owi ng fromthe
second i nner passageway 364 when the wafer Wis transferred through
the transfer port 308. In this case, the air is prevented from
being diffused 25 around and, thus, the air streamis not disturbed.
Each of the enbodi nents descri bed above is directed to a systemfor
applying a resist-coating and - 51
- devel oping to a sem conductor 3&%&r. However, the
present invention is not limted to the coating- devel opi ng system
Specifically, the technical idea of the present invention can al so
be applied to a treating 5 system constructed to carry out a single
ki nd of treatnment such as a filmform ng apparatus for form ng
a filmon a wafer under a predeterm ned heating at nosphere or a
system equi pped with @ apparatus fof perform ngsa washi ng
treatnent alone. Also,:the 10 sybstrate to be treaﬁgd in &pe pr esent
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limted to a wafer. For exanple, a glass substrate for aliquid
crystal display (LCD) device can also be used as the substrate
treated in the present invention. Where the substrate treating
system of the present 15 invention is of a through-the-wall type, an
air stream flowng fromthe first space toward the second space is
not formed within the system wth the result that the particles
floating within the first space are not noved into the second space
in which are nounted the treating 20 gqypiits. It follows that the
treating units arranged wi thin the second space are kept positioned
under a cl ean at nosphere. It should al so be noted that
an air streamfl ow ng fromoutside the systemdirectly into the
second space 25 can be inhibited by controlling appropriately the
degree of opening of the shutter or the air bl ow ng I ntensity of
the air curtain, with the result that{Q

- 52 - i's 4KEEﬁ1ﬁ1r11Tﬁsuppfessf++ﬁr44ﬁﬁﬁ—eF—Phe~pakacIes into
14

t he second space havi{@ the treating unijtgs housed
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therein. What should also be noted is that the inner pressure of

t he second space (process section) can be 5 set higher than that of
the first space (cassette section) without difficulty in the step
of transferring the substrate fromthe first space into the second
space, making it possible to prevent conpletely the particles from
entering the second space. 10 Addi ti onal advant ages and

nodi fications will readily occur to those skilled in the art.

Ther ef or e, the invention in its bbgader aspects is not limted to
the specific details and representative enbodi nents shown and
descri bed herein. Accordingly, various 15 nodi fi cati ons may be nade

wi t hout departing fromthe spirit or scope of the general inventive
concept as defined by the appended clains and their equival ents.

- 53 - CLAI V5 1. A substrate
treating systemfor successively {00 treating a plurality of substrates
under an air- [~ -
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condi ti oned environnment, conprising: 5 an outer casing having a
cassette transfer port t hrough which a cassette housing a plurality
of substrates is transferred into and out of the outer

casi ng; a cassette section arranged within an inner space 10
surrounded by the outer casing and including a cassette tabl e on
whi ch the cassette transferred to said inner space surrounded by
the outer casing is disposed; a sub-arm nechani sm for taking
out the substrates one by one frormA#lit hin the cassette di sposed
within the 15 cassette section; a process section
arranged contiguous to the cassette section and having a plurality
of treating units for treating the substrates; a main
arm nmechani sm arranged within the process 20 section for receiving the
substrates fromthe sub-arm mechani sm and for successively
transferring the recei ved substrates into the treating units, the
treated substrates being successively {@@nsferred by the main. arm

mechani sm out of the treagtt+rg—urts—25 af—at-f—~suppl y nmechani sm
for supplying a clean airi0Q into the{@uter casind4to fc&
down-stream of the \ bean alr\Mtrnrxthe out er c§5|ng,1§1d
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- 54 - a partition plate for partitioning said inner

space surrounded by the outer casing to prevent t he down-fl ow of
the clean air forned within one partitioned region frominterfering
with that forned 5 wi thin another partitioned region, said partition
pl ate having a substrate transfer port for transferring the
substrate between the adjacent partitioned regions. 2. The
substrate treating systemaccording to claim1l1, wherein said
partition plate is mounted 10 substant2ally vertical so as not to
di sturb the down- flow of the clean air formed within the inner
space surrounded by the outer casing. 3. The substrate
treating system according to claim1l1, wherein the open area of the
substrate 15 transfer port made in the partition plate is |arger
than the area of a single cassette projected onto the partition
plate and is smaller than the sum of the areas of two cassettes
projected onto the partition pl at e.
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20 4. The substrate treating systemaccording to claim1l,
wher ei n: said cassette section includes a cassette lift
mechani sm for vertically noving the cassette; t he open area of
the substrate transfer port nade 25 in said partition plate is |arger
than the cross sectional area of a single substrate and small er

t han the area of a single cassette projected onto the

-55 - partition plate; and the substrate is taken out
of the cassette by said sub-arm nB¢Bani sm foll owed by vertically
novi ng t he cassette by said cassette |lift mechanismto permt the

5 next substrate within the cassette to be located in a

position adapted for the sub-arm nmechanism and subsequent |y taki ng
the substrate out of the cassette by the sub-arm nmechani sm

5. The substrate treating systen1accord|qg to 10 claim1l1, wherein said
partition plate is nounted
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bet ween said process section and said cassette section so as to
partition the process section fromthe cassette section.

6. The substrate treating systemaccording to 15 claim1l1, wherein said
partition plate is nounted bet ween said cassette table and said
sub-ar m nechani sm So as to partition the cassette table fromthe
sub-arm mechani smwi thin the inner space of the cassette

section. 20 7. The substrate treating systemaccording to
claim1l1, further conprising: %f 4 nterface section which can be
i nked to anot her systemand is positioned adjacent to said
process section; 25 a second cassette table for supporting a
cassette i n which the substrate{bs tenporarily housed in said

i nterface section; ' — - 56 -

a second sub-arm nechani smseyyjng to reteiv e ubstrate fromthe
mai n-arm nmechani smin said pr(ééss S e}dd] IGICF
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section, transfer the received substrate onto a second cassette,
take out the substrate fromsaid second 5 cassette, and transfer the
substrate into anot her system and a second air supply
mechani sm for supplying a clean air into said interface section to
forma down- floww thin the interface section. 10 8.

The substrate treating system according to claim?7, wherein said
partition plate is nmounted betmeeﬂO?%'d interface section and said
process section SO as to partitio process section fromthe

I nterface section. 15 9. The substrate treating system according
to claim?7, wherein said partition plate is nounted bet ween
sai d second cassette table and said second sub- armso as to
partition the second cassette table from said second sub-armw thin
said interface section. 20 10. The substrate treating system
according to claim?7, further conprising a second partition plate
nount ed between said interface section and anot her systemso as to
partition the interface gsection from (g sghd anothgr system 25

11. The substrate treat?ﬁg system ac®brdi ng t N oxl ai m 10, wherein
sai d second parti&ion pIA}p LS. z \ 2.
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provided with a second substrate transfer port through

- 57 - whi ch the substrate is transferred fromthe interface
section to said anot her system 12. The substrate treating
system according to claim1l1, wherein said process section includes
heat- 5 treating series treating units stacked one upon the

ot her on side for subjecting the substrate to heat treatnents and
liquid-treating series treating units tacked one upon the other on
the other side for subj ecting the sués?rate to treatnents with
liquid. 10 13. A substrate treating systemfor successively
treating a plurality of substrates arranged within an

air-conditioned clean room conprising: an outer casing having
a cassette transfer port t hrough which a cassette housing a

plurality of 15 substrates is transferred into and out of the outer
casi ng; a cassette section arr ed within an inner space
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surrounded by the outer casing and including a cassette tabl e on
whi ch the cassette transferred to said inner 20 space surrounded by
the outer casing is disposed; a sub-arm nechani sm for taking
out the substrates one by one fromw thin the cassette di sposed

wi thin the cassette section; a process section
arranged contiguous to the 25 cassette section and having a plurality
of treating units for treating the_ substrates; a main
arm nechani sm arranged within the process

- 58 - section for receiving the substrates fromthe sub-arm
mechani sm and for successively transferring the recei ved substrates .
into the treating units, the treated substrates being successively
transferred by 5 the main arm mechani smygut of the treating units;

a plurality of air supply mechagiesnms for ﬁg@plxing a clean air into
each of the cassette sect pNaocess section to forma
down- st ream of the cl ean ﬂi hi n) ea%E:EE:SEfff:iéat onse
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10 an air streamdetecting nmeans for detecting the

condition of the clean air streamw thin at |east two of the clean
room form ng an outer environnent, the cassette section and the
process section; and control neans for controlling the air
supply 15 mechani snms based on the condition of the clean air
stream detected by the air stream detecting neans so as to contro
the flowrate of the clean air into at |east one of the cassette
section and the process section. 13/2114. The substrate treating
system according to 20 claim 13, wherein said air stream detecting
neans represents a differential pressure gauge for detecting
differential pressure anobng at |east two of said clean room said
cassette section, and said process section. 15. The substrate
treating systemaccording to 25 claim 13, wherein said air stream
det ecti ng neans represents an anenoscope for detecting a direction
of the air streamflow ng anong at |east two of said clean
- 5o -
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room said cassette section and said process section. 16. The
substrate treating systemaccording to claim 13, wherein said
control neans serves to control said air supply nechani snms based on
the results of 5 detection supplied fromsaid air stream detecting
means such that no substantial air streamis formed between

the cassette section and the process section, and that an air
stream fl owi ng through said cassette tranfézé port is fornmed in a
manner to flow from said cassette 10 tion into said clean room

17. The substrate treating systemaccording to claim 13, wherein
sai d process section in e treatjng serie i units

t -

stacked one upon the ot he N i de N qﬂj ate to
heat 15 t r eat ment s@%&i q éﬁgggt 1@5&% e

stacked one upon the ot  the =r B or |

substrate to treatnents wth|LLguarad. . A od [ar
successively treating a pIura}agﬂ \37bof5n»§;Gatesvg}dhi;%§ﬁﬁcmess
section surrounded by an 20 outer casing|gdrovided with apertures
conmmuni cating with a clrean room cq ilsfng the Steps of:

(a) partitioning a second space in which sai process section is
arranged froma first space in which fycpssette section is arranged

with a partition plate
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25 provided with a substrate transfer port; (b) supplying

a clean air into each of the first and second spaces to forma
down-flow of the clean air - 60 -

wi thin each of the first and second spaces; _ (c) transferring a
cassette having a plurality of substrates | oaded therein into the
cassette section t hrough the aperture of the outer casing;, 5

(d) taking the substrate out of the cassette positioned within the
cassette chanber; (e) settin§/a@a inner pressure of the second
space hi gher than an inner of the first space in preparation

for transference of the substrate taken out of the 10 cassette through
the substrate transfer port nade in the partition plate; and

(f) transferring the substrate into the second space so as to treat
the substrate in the process section. 15 19. The net hod
of successively treating a pIuraIitx’of substrates according to

claim 18, wherein 7
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an inner pressures of the clean room said inner pressure of the

Al

first space and said inner pressure of the second space
respectively are detected in said step 20 (e), and the clean air
supply into the first and second spaces is controlled in said step
(b) based on the results of detection in step (c). 20.
The met hod of successively treating a plurality of substrates
according to claim 18, wherein 25 the substrate transfer port nade in
the partition plate is kept clos&@/2h said step (b) when the
substrate is not transferred between the first and second spaces.
*» C L M S * - 61 -
21. The nmethod of successively treating a plurality of substrates
according togl ai m 18, wherein the substrate transfer port nade in
t he partitioﬁjplate is kept closed in said step (f) [When the
substrate is 5 being treated in said process section.
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22. A substrate treating systemfor successively treating a

plurality of substrates arranged within an air-conditioned cl ean
room conpri sing: an outer casing having a cassette transfer
port 10 t hrough which a cassette housing a plurality of
substrates is transferred into and out of the outer casi ng;
a cassette section arranged within a first space surrounded by the
outer casing and including a cassette 15 tabl e on which the cassette
transferred into the outer casi ngdtAlough the cassette transfer
port is disposed; a sub-arm nechani smarranged within the
first space for taking out the substrates one by one from
within the cassette disposed within the cassette 20 section;
a process section arranged within a second space surrounded by the
outer casing and positioned adjacent tq the cassette section and
having a plurality of treating units f 30 Greatlng t he substrates;
25 , a mai n arm mechani sm arranged3o|ﬁdn r& t he second space
for receiving the substrates<HromtRe A < sm and for
successively transferrphg the f c::i:><::::>
N
N .
\ n—-——ny N
1
\ W —--——-—1  }
N g A\ A
| ]| [sedsT
N
N
346 — N
\ N
\ N
\ N
\ 312 —N-318
§ N
N
v>—'
317 ( r_, w\
|
N o N
27 27 7 77 | | '.l N
L\ v 1 | i
| | | ' K
332—N" ; , —1-332
N A ! A
N f Jlll- A
{ N
333 — ’ k 333
174
Y4 N =1 . A
\/ v 1 \\ |11;l I PR S T I:T‘TT—I_W\
v \\ i / P
X VA L A A A, B AN AT AR . A A ARV A A A A
b / P\ \ —n
/77 / V4 \ \ \ V4 1/

302b 302¢ 33{

FI1G 21



- 62 - recei ved substrates into the treating units, the

treated substrates being successively transferred by the main arm
mechani smout of the treating units; : a plurality of air supply
mechani sns for supplying 5 a clean air into each of the first and
second spaces to forma down-flow of the clean air within each of

t he first and second spaces such that the inner pressure of

each of the first and second spaces is higher than that of the
clean room 10 a partition plat® d¥ovided with a substrate
transfer port communicating with each of the first and second
spaces, said partition plate serving to parti - tion the second
space fromthe first space; first shuttesn_nmeans for
openi ng/ cl osing the 15 cassette transfer port; second
shutter neans for opening/closing the sfer port nade
In the partition plate. 23. The
according to cIain122§Q9mwein said out er casing extends
plurality of clean roons, and sékg cassétte transfer

at only one clean room B :
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24. The substrate treating systemaccording to claim 22, wherein

sai d second shutter neans incl udes: an air supply source; 25
a first inner passageway formed within said partition plate, :
communicating with said air supply source, and open at an upper
portion of said substrate - 63 -
transfer port; a suction mechanism and a second
i nner passageway forned within said partition plate, comunicating
with said suction 5 mechani sm and%feh at a | ower portion of the
substrate transfer port, air being supplied into said
first inner passageway and sucked through said second i nner
passageway so as to forman air curtain in said 10 substrate transfer
port. 25. The substrate treating systemaccording to

claim 22, further conprising:
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an air passageway forned in a bottom portion of sai d outer casing

and communicating with at |east one 15 of said first space and the
second space; and an exhaust control nechanismfor controlling
t he degree of opening of said air passageway. 26. The
substrate treating systemaccording to claim 22, further
conprising: 20 an air passageway forned in a side portion of said
outer casing and comrunicating with at |east one of said first
space and the second space; and 20/21an exhaust control nmechani sm
for controlling the degree of opening of said air passageway. 25
27. A substrate treating system and substrate treating nethod,
substantially as herei nbefore described with reference to FIGS. 3
to 28 of the - 64 - acconpanyi ng
dr awi ngs.
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CIRCULATOR
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