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The present invention relates to a substrate 5 processi ng syst d&pd

whi ch substrates such as sem con- ductor wafers are successively
transferred into various processi ng device by plural arm nmechani sns
and, then, applying process liquid té the substrate and, heat
treating the substrate. 10 A substrate processing systehl in which
sem con- ductor wafers are successively coated with a resi st :
solution and, then, the coated resigly | | QR& used in a
phot ol i t hography process. A subs?ﬁ%ﬁ% 6%(y%ﬁ?proce35|ng systemof this type
is disclosed in, Ré%? dﬁﬁﬁ?ﬁ at ent Applications Nos. -

08/ 667, 712 and SURYr 8fg% W stSren FIG 1 shows a conventi onal
substrate processing SEAERERGOKD OF sheWinvRntTReNdrawi ng, the
system 101 - conprises various processing devices 111 to 117, arm

The present invention relates to a substrate
5 processing system in which substrates such as semicon-
ductor wafers are successively transferred into various
processing device by plural arm mechanisms and, then,
applying process liquid to the substrate and, heat
treating the substrate.

10 A substrate processing system, in which semicon-
ductor wafers are successively coated with a resist
solution and, then, the coated resist is developed, is
used in a photolithography process. A substrate
processing system of this type is disclosed in, for

15 example, U.S. Patent Applications Nos. 08/667,712 and
08/686,707.

'FIG. 1 shows a conventional substrate processing
system 101. As shown in the drawing, the system 101
comprises various processing devices 111 to 117, arm

20 mechanisms 103, 104, 106, and a load/unload section 102ﬂ
A semiconductor wafer W is taken out by the sub-arf
mechanism 103 from a cassette C arranged in the
load/unload section 102, delivered from the.sub-arm
mechanism 103 onto the first main arm mechanism 104 and,

25 then, transferred successively by the first and second
main arm mechanisms 104, 106 into the processing

devices 111 to 117. After various processing in these



20 ° nechani snms 103, 104, 106, and a | oad/unl oad section 102. A
sem conduct or wafer Wis taken out by the sub-arm mechani sm 103
froma cassette C arranged in the | oad/ unl oad section 102,
delivered fromthe sub-arm mechani sm 103 onto the first main arm
mechani sm 104 and, 25 then, transferred successively by the first and
second mai n arm mechani sns 104, 106 Znt® the processing

devices 111 to 117. After various processing in these

- 2- devices 111 to 117, the wafer Wis brought back into

(0 ©0%91C C. newicge, g, cHISSNER LA VTS HEBEGRICHSEN M oL

a large clean ro hqusi he, system 101. Naturally, t he burden
given to the airggénﬁggﬁgﬁF%g%FaciIities S i ncreased for supplying

et one o ool Khont s VbHEERS #0Bereing, veuap BED
the load/unload geehb9Bs1@21arge floor area, making it necessary to use
5 a large clean room housing the system 101. Naturally,
the burden given to the air conditioning facilities is
increased for suéplying a down~-flow air stream within
the clean room.
Also, in the conventional processing system 101, a
10 transfer path 105 within the load/unload section 102
extends to intersect at right angles with a transfer
path 107 within a process section 110 within an XY
plane. To be more specific, the transfer path 105 for
the sub-arm mechanism 103 extends in an X-axis direc-
15 tion, with the transfer path 107 for the main arm
mechanism 104 extending in a Y-axis direction. 1In
other words, these transfer paths 105 and 107 are
arranged to form a T-shaped passageway. It follows
that it is absolutely necessary for each of the sub-arm
20 mechanism 103 and the main arm mechanism 104 to
transfer the wafer W through a crossing 109 of the T-
shaped passageway, with the result that an unduly long
time is required for the delivery of the wafer W
between the arm mechanisms 103 and 104.
25 BRIEF SUMMARY OF THE INVENTION
An object of the present invention is to provide a

miniaturized substrate processing system, which



" extends to intersect at right angles with a transfer path 107

within a process section 110 wthin an XY pl ane. To be nore
specific, the transfer path 105 for t he sub-arm nmechani sm 103
extends in an X-axis direc- 15 tion, with the transfer path 107 for the
main arm mechani sm 104 extending in a_Y-axis direction. In

ot her words, these transfer paths 105 and~10¥ are arranged to forma
T- shaped passageway. It follows that it is absolutely necessary for
each of the sub-arm 20 mechani sm 103 and the main arm nechani sm 104 to

transfer the waf gr ﬁjéro'é?@gr%lclr%% dl?ljr%% %)etzjﬂn‘?.t-g transferxsir}fbo%e

passageway, With 1ve Tesul an un tinme is required

for the delivery t n e .and
104. 25 S%stt%twaB%r 5= sé‘ﬁﬁ%l%\%n&e e |at|§||\P/leEiﬁT% 2 E HiH HrEohih,

obj ect of the Pr @Rnt I nvention is to provide a m niaturized
substrate processing system which

- 3- According to a first aspect of the present

5 invention, there is provided a substrate processing
system, comprising:

a cassette mounting section having a plurality of
cassettes arranged therein;

a sub-arm mechanism for transferring the substrate

10 into and out of the cassette within the cassette
mounting section;

a first transfer path of the sub-arm mechanism
extending along the arrangement of the cassettes in the
cassette mounting section;

15 a process section including a heat treating
section for heating and cooling the substrate and a
liquid treating section in which a process liquid is
applied to the substrate;

a main arm mechanism for transferring the

20 substrate from and onto the sub-arm mechanism and for
transferring the substrate from and into the process
section; and

a second transfer path of the maiﬁ arm mechanism,

wherein the heat.treating section is positioned

25 higher than the first transfer path, interposed between
the cassette mounting section and the second transfer

path in respect of a horizontal plane, and comprises



reduires a small floor area, permts transferring the substrate in a

short tinme, and achieves a high through- put . Accor di ng
to a first aspect of the present 5 i nvention, there is provided a
substrate processing system conpri sing: a cassette
nounting section having a plurality of cassettes arranged therein

a sub-arm nmechanismfor transferring the sufstrate 10 i nto and out of
the cassette within the cassette nount i ng section; a
first transfer path of the sub-arm nmechani sm extending al ong the

arrangement of the fgfﬁﬁéﬁgsgkﬂgéﬂﬁ?rtmﬁpﬁg S@ééﬁ&&eoﬁB”?ghﬂgtﬂgcbkﬁgk. 15

a process section tn rea section for heating and

cooling the substrat e]ﬁnghgpgffyggstséhpqg&gtgfnearfl Qﬂesﬁg:gbgﬂtl I}.nwélq:rlo%

process liquid is he*substrat e; mal f arm

mechani smfor trangfgeripgathfg S8ctionS¥BShEphRgEAOALBYE RO fRGLSUD-arm
mechani sm and for tranSferring the substrate fromand into the

process e£6hsp8r pAth for the sub-arfmemeBHahisnsl eeapahl @b khe

mai n ar m nechani sm wherein the heat treating section is

posi ti oneds small floor area. As a result, the clean room housing
the processing system can be made smaller than in the
past so as to lessen the burden given to the air
conditioning facilities for the clean room.

Also, the first and second transfer paths are

10 arranged in parallel with each other, making it
possible to deliver the substrate from the sub-arm
mechanism onto the main arm mechanism anywhere on the
first and second transfer paths. As a result, the
moving distance for each of the sub-arm mechanism and

15 the main arm mechanism can be shortened, leading to a
shortened transfer time of the substrate.

Further, since the first transfer path is arranged
in parallel with the second transfer path, the deliver-
ing point of the substrate can be optionally determined

20 to permit the substrate to be transferred in the
shortest time.

What should also be noted is that, since the
liquid treating section is isolated from the heat
treating section by the second transfer path, the

25 liquid treating section is unlikely to be adversely
affected by the heat treating section. Further, the

liquid treating section is isolated from the cassette



25 ° hi gher than the first transfer path, interposed between t he

cassette nounting section and the second transfer path in respect
of a horizontal plane, and conprises

-4- a plurality of conpartnents stacked one upon the other.

In the processing systemof the present invention, a heat treating
section is arranged above the first - Xransfer path for the sub-arm
"nmechanism leading toa 5 smal | floor area. As a result, the clean
room housi ng the processing system can be nmade smaller than in the
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facilities for tH
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possi bl e to deliver Substrate omthe su anismo

the main arm WCP%@EE%&”)S%%@ edskBete mountif]'?réécéﬁlgns.ecﬁaé bhARDHEY,
paths. As a result, the novi ng di stance for each of the sub-arm
mechani smand  particles or alkaline substances are prevented from

5 entering thelliquid treating section.

Additional object and 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 object and

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

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated

15 in and constitute a part of the specification, illus-
trate presently preferred embodiments of the invention,
and together with the general description given above
and the detailed description of the preferred embodi-
ments given below, serve to explain the principles of

20 the invention.

FIG. 1 is an oblique view showing the outer
appearance of a conventional substrate processing
system; -

FIG. 2 is a plan view showing a substrate

25 processing system according to a first embodiment of

the present invention;

FIG. 3 is a side view showing the substrate



; 15 ~ the main arm mechani sm can be shortened, leading to a

shortened transfer tinme of the substrate. Further, since the
first transfer path is arranged in parallel with the second
transfer path, the deliver- i ng point of the substrate can be
optionally determ ned 20 to permt the substrate to be transferred in
t he shortest tine. Wrat &houl d al so be noted is that,
since the liquid treating section is isolated fromthe heat
treating section by the second transfer path, the 25 quuid treating
section is unlikel 19 he adversel ff e rea
section. Furt her etéﬁ ssing syﬁte&h?égctorreajt 3 sg:gt | gfnl% kt%(?jtemaértg S the
cassette - 5- nount i ng

section by the flrét r%f%ﬁ&xﬁ%Y%ﬁ%#% er pat hs, t he quuid treating'

section is unlikely tgRe aﬁjvesrstﬁ{yobll e x?:fév?(‘strﬁﬁut})’ the GaAssEE
nmounting section. For exanple (% ticles or al 1 ne substances are
prevented from é%peara%ﬁkﬁHﬂ“iﬂé“%dﬁéﬂﬂdié'ﬁ%ﬁdéﬁbfﬁéﬂéyytem according

5 °~ to the first embodiment of the present invention;

FIG. 5 is a plan view showing a substrate
processing.system according to a second embodiment of
the present invention;

FIG. 6 is a side view showing the substrate

10 processing system according to the second embodiment of
the present invention;

FIG. 7 is an oblique view showing the outer
-appearance of the substrate processing system according
to the second embodiment of the present invention;

15 FIG. 8 is a plan view showing a substrate
processing system according to a third embodiment of
the present invention; and

FIG. 9 is a side view showing the substrate
processing system according to the third embodiment of

20 the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Let us describe preferred embodiments of the
present invention with reference to the accompanying
drawings. First of all, FIGS. 2 to 4 collectively show

25 a substrate processing system 1 according to a first

embodiment of the present invention.

As shown in the drawings, the substrate processing



Addi'tional object and advantages of the invention will be set forth
I n the description which follows, and in part wll be obvious from
t he description, or may be | earned by practice of the invention.
The object and 10 advant ages of the invention may be realized and
obt ai ned by neans of the instrunmentalities and conbi na- tions
particularly pointed out in the appended cl afms™ BRI EF DESCRI PTI ON
OF THE SEVERAL VI EWs OF THE DRAW NG The acconpanyi ng draw ngs,
which are incorporated 15 in and constitute a part of the

speci fication, i lé;}?t d“ t oget tiale é’rféﬂﬁéﬁ’e gﬁ;&gﬁ; r?t? f the

I nventi on, er wth the gener a ptlon gl ven apove

and the detail ed el 1% PIE! o npthetitieing sectiSRNE, shven

bel ow, serve to explain the principles of t he |nvent|on

FIG 1 is an oblighieond aWwS0MenGdhe D0} ef llquld tlaéH’@ﬂig?m@@c@ioﬁ 60,
conventional 'substrate processing system 21s a

plan vi ew show Noari APSEHtEEEfad® sect IBOCESS| Y BV €M POCOf sl ngatn 22
first enbodi nent of the present invention; FIG 3 is a
side view show ngeittendimptimten X-axis direction is formed in the first
transfer zone 20. A sub-arm mechanism 21 is movable
along the first transfer path 22. The sub-arm mecha-
nism 21 is équipped with a holder 2la for holding a
semiconductor wafer W, a driving means for moving the
10 holder 21a back and forth, a driving means for moving
the holder 2la in a vertical direction, and a driving
means for swinging the holder 2la about a Z-axis. The
sub-arm mechanism 21 is also equipped with an alignment
mechanism (not shown) for aligning the wafer W so as to
15 accurately locate the wafer W within the treating
device.
A second transfer path 57 extending in an X-axis
direction is formed in the second transfer zone 50. A
main arm mechanism 51 is movable along'the second
20 transfer path 57. The main arm mechanism 51 is
equipped with three holders 52, 53, 54 for holding the
wafer W, a driving means for moving these holders 52,
53, 54 back and forth, a driving means for moving these
holders in a vertical direction, and a.driving means
25 for swinging these holders about a Z-axis.
Four cassettes C are arranged in an X-axis

direction in the cassette mounting section 10. The



-6-"

t he present

processi ng system according to the first enbodi nent of
I nventi on; FIG 4 is an obliqgue view show ng the

out er appearance of the substrate processing system accordi ng 5
to the first enbodi nent of the present invention; FIG 5is a
pl an vi ew showi ng a substrate processi ng system according to a
second enbodi nent of t he present‘Tnﬁ%nrion; FIG 6 is
a side view showi ng the substrate 10 processi ng system according to the
second enbodi nent of the present invention; FIG 7 is

an obl i que vi ew ghoukng §0eLQULE one by pnBPBER BECENS! chBECRURSE! Be

processi ng system accor di ng t he second

i nventi on;

dinment of the present
15 the sub- Ekﬁiméch§n§sﬂl§@ V'@ﬁéﬁhoﬂhagwéféﬂbﬁtiﬁte

processi ng system according to a third enbodi nent t he present

I nventi on;

and delivered frbmGth8 bﬁbaaimdﬁthQWJ.SJﬂOMn@ntbethébﬁh&@te

processing system according to the third enbodi nent of 20 t he present
i nvention.

10

15

20

25

arm mechanism 51 in the second transfer zone 50.

The heat treating section 30, the liquid treating
section 60 and the interface section 70 are arranged to
surround the second transfer zone 50. The main arm
mechanism 51 and the second transfer path 57 are
arranged in the second transfer zone 50, which is
interposed between the heat treating section 30 and the
liquid treating section 60.

The heat treating section 30 is located in front
of the second transfer zone 50 within an XY plane, i.e.,
is interposed between the second transfer zone 50 and
the cassette mounting section 10. On the other hand,
the liquid treéting section 60 is located behind the
second transfer zone 50 within the XY plane. Further,
the interface section 70 is located sidewards of the
second transfer zone 50 and joined to a light-exposure
section (not shown).

As shown in FIG. 2, the first transfer path 22 and
the second transfer path 57 extend in parallel in an X-
axis direction. Also, the cassettes C in the cassette
mounting section 10 are arranged parallel with the
arrangement of the heat treating devices formiﬁg the

section 30.

As shown in FIGS. 3 and 4, the heat treating



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Let us describe
preferred enbodi nents of the present invention with reference to the
acconpanyi ng drawings. First of all, FIGS. 2 to 4 collectively show
25 a substrate processing system1l according to a first

enbodi ment of the present invention. 9 As shown in the draw ngs,
the substrate processing - - -7-
system 1 conprises a cassette nounting section 10, a first transfer
zone 20, a heat treating section 30, a second transfer zone 50, a

liquid treating sR&iiiced §drming theARGc¥ionNi3er haeensaskdoin/Ge A first
transfer path 22 5 extending in an X-axis direction is fornmed in the

first t r arshpararee t30.31A Ul posiedoasds Mighti absvealhe first
along the first transfer path 22. The sub-arm necha- - nism?2l is

equi pped with a haolat@fe?laoner 20l dithgse 16 compaetimeatducbmsiwaf erf W a
driving neans for noving the 10 hol der 2l1a back and forth, a driving
nmeans for novi ngcompartmemnd fasisdanblibs iarrangedt sdde ¥yr eddieon eamid a
driving 5 compartment assembly consisting of 4 compartments
stacked one ﬁpon the other. An adhesion device for
heating the wafer W is housed in the second uppermost
compartment 39 included in the compartment assembly
at the end on the right-hand side in FIG. 4 and
10 baking devices are housed in the uppermost and second
uppermost compartments 40 to 46 included in these
compartment assemblies. On the other hand, cooling
devices for cooling the wafer W are housed in the
lowermost and second lowermost compartﬁents 31 té 38
15 included in these compartment assemblies.
The liquid treating section 60 is arranged to face
the heat treating section 30, with the second transfer
zone 50 interposed therebetween. The section 60
consists of a washing device 61, a resist coating
20 device 62 and developing devices 63A, 63B. These
liquid treating devices 61, 62, 63A/63B are arranged
side by side in this order. Incidentally, the develop-
ing device 63B is stacked on the developing device 63A.
The washing device 61 is equipped with a spin chuck, a
25 rotary brush and a pure water nozzle, énd is con-

structed such that a pure water is applied to the wafer

W, which is kept rotated, so as to subject the wafer W



" means for swinging the holder 2la about a Z-axis. The sub-arm
mechani sm 21 is al so equi pped with an al i gnnent mechani sm ( not
shown) for aligning the wafer Wso as to 15 accurately |l ocate the wafer
Ww thin the treating devi ce. A second transfer path 57
extending in an X-axis direction is fgrmed in the second transfer
zone 50. A mai n arm nechani sm 51 is abl e along the second 20
transfer path 57. The main arm nechanism51l is equi pped with three
hol ders 52, 53, 54 for holding the wafer W a driving neans for

moving these hol 4§y & ¥&rubber washimf. bagle b i tdbatdiflf |ddVH-aeays: § or
novi ng t hese hol ders in a vertical direction, and & driving neans

25 for sw ngigihitgprse idef ssplpWhieid-ad S resist solutfinozzle,

cassettes C are arranged in an X-axis direction in the cassette
mounting section add iBh&onstructed such thatwal efesi/sts dalkeigeidy one out

of the cassette C by t he sub-arm nechani sm 21. Then, the wafer Wis

applied to the surface of the wafer W, which is kept

5 rotated, so as to coat the wafer W with the resist
solution. Further, each of the developing devices 63A
and 63B is equipped with a spin chuck and a developing
solution nozzle, and is constructed such that a
developind solution is applied to the resist coating,

10. while rotating the wafer W.

Transfer ports 6la, 62a, 63a, 63b are formed in
these solution treating devices 61, 62, 6337, 63B,
respectively, in a manner to face the second transfer
zone 50. The wafer W is transferred by the main arm

15 mechanism 51 into and out of the liquid treating
devices 61, 62, 637, 63B through these transfer ports
6la, 62a, 63a, 63b, respectively. It should be noted
that the baking devices housed in the upper compart-
ments 40 to 46 are positioned higher than the washing

20 device 61, the resist coating device 62 and the
developing devices 63A, 63B.

The main arm mechanism 51 is provided with three
holders 52, 53, 54 for directly holding the wafer W.
These holders 52, 53, 54 are slidable along a base

25 plate 55 and movable back and forth relative to the

heat treating devices forming the section 30 and the

liquid treating devices forming the section 60. The



"~ delivered fromthe sub-arm nmechani sm 21 onto the main arm nechani sm

51 in the second transfer zone 50. 5 The heat treating section
30, the liquid treating section 60 and the interface section 70 are
arranged to surround the second transfer zone 50. The main arm
mechani sm 51 and the second transfer path 57 are arranged in the
second transfer zone 50, which is 10 - i ftler posed bet ween the heat
treating section 30 and the liquid treating section 60.

The heat treating section 30 is located in front of the second

f
transfer zone SO Wy AL %5 HdMipdorted by a vertidd) GhRPEES Pedyesy

the second trans ette nounting section 10

On the other hanc[jé) be movaBi¥ ird GlivhAit &A1 i RRAidH. 6Gido ) 0EKR% Gfla e nd

t he second transfer zone 50 wthin the XY plane. Further,

the interface seqyphethdrsidnPORt etk sd deVied dsriGigdBlRe about a wﬂs
transfer zone 50 and joined to a |ight-exposure 20 - section (not

shown) . Furthds showtd neifd Givkt theadd et gatinderamatthe?2 and
t he second transfer path 57 extend in parallel in an X- axi s

direction. 5Al so, sdwmhstyainsferC patt 67 cassqidmllel withoamth rrgtlser:t.imn
10 are arranged parallel with the 25 arrangenment of the heat treating
devi ces form ng tdescribed previously, the wafer W can be delivered
between the sub-arm mechanism 21 and the main arm
mechanism 51 anywhere on the transfer paths 22 and 57.
The interface section 70 is arranged in the
10 vicinity of the developing device 63 and outside the
second transfer zone 50 in the longitudinal direction
of the zone 50. The interface section 70 is used when
the wafer W is transferred between the substrate
processing system 1 and a light exposure section (not
15 shown) . '

The driving sections of the various treating
devices, the main arm mechanism 51 and the sub-arm
mechanism Zl.included in the substrate processing
system 1 are connected to an output section of a

20 controller 75 for controlling the operations thereof.
On the other hand, position detecting signals generated
from various sensors (not shown) are supplied to the
input section of the controller 75.

The substrate processing system 1 of the

25 construction described above is operated as follows.
Specifically, when the cassette C housing untreated

wafers W is disposed on the cassette mounting section



section 30. As shown in FIGS. 3 and 4, the heat treating

-9- devices formng the section 30 are housed in 16

conpartnments 31 to 46 positioned right above the first transfer zone
20. These 16 conpartnments consi st of 4 conmpartment assenblies
arranged side by side, each 5 conpartment assenbly consisting of 4
conpartnents st acked one upon the€ other - An adhesion device for
heating the wafer Wis housed in the second upper nost conpart nent
39 included in the conpartnent assenbly at the end on the

right-hand side i ?yGa %r%a@fe@mbotaaghe@ gﬁsmﬁz 2he hayeedy nd he

upper nost and secon upper nost conpartnmen O to 46 included in

t hese CorR¥chment a¥semdl icRssctet Rep9t RAE BabdarfOfldcdhinism 21
devices for cooling the wafer Ware housed in the | ower nost and

second | ower nost sg@pastitaeneddhst de38rell; ThennClhdegalin bhatemecha-
conpartnent assenblies. ~The liquid treating section 60 is
arranged to facenism 21 is moved in the directions of X-axis and Z-axis
5 while being swung about the Z-axis so as to receive the
wafer W from the sub-arm mechanism 21. It should be
noted that the swinging about the Z-axis and movement
in the directions of X-axis énd Z-axis of the main arm
mechanism 51 are performed in synchronism so as to
10 permit the main arm mechanism 51 to be moved toward the
sub-arm mechanism 21 in a short time.
The main arm mechanism 51 is further moved to face
the washing device 61 so as to transfer the wafer W
into the washing device 61 through the transfer port
15 6la. Within the washing device 61, the wafer W is
scrubbed for the washing purpose. After the washing
treatment, the wafer W is transferred by the main arm
mechanism 51 into the baking device housed in the
compartment 43 so as to be heated. Incidentally, if
20 the transfer port of the compartment 43 is positioned
to face the transfer port 6la of the washing device 61,
movement of the main arm mechanism 51 in the X-axis
direction can be omitted.
After the baking treatment, the wafer W is
25 transferred by the main arm mechanism 51 into the
compartment 31 housing the cooling device so as to cool

the wafer W to about room temperature. Then, the wafer



" the-heat treating section 30, with the second transfer zone 50

I nt erposed t herebetween. The section 60 consi sts of a washing
device 61, a resist coating 20 devi ce 62 and devel opi ng devi ces 63A,
63B. These liquid treating devices 61, 62, 63A/63B are arranged
side by side in this order. Incidentally, the devel op- I ng device
63B i s stacked on the devel opi ng device 63A1l3 - The washi ng device 61
is equi pped with a spin chuck, a 25 rotary brush and a pure water
nozzle, and is con- structed such that a pure water is applied to

th f W | | ts | s waf w
- (1aOWfJ1 ° W olsavgsygrcél}béblz ré&\e/\ag{sshfleng. to?’ﬁg ftglse? Eal%o%ng%g/%}&%gzﬁ S
equi pped with a spin, Géﬂéc‘eésdi%[si{t%x:\:g[eﬁfd Sf9 HRIULIIHRD trrfézadlfh_esion devfdd FSr

constructed such that ar ution is applied to the surface
of the wafer W WOl iirgy kiPladhdbion trdlaiht 3 ahd et whe wafer W

with the resist solution. Further, each of the devel opi ng devices
63A and 63B | safpi Piiesl adidE Bors i ettt Anthed wiefeat opi g
5 transferred by the main arm mechanism 51 into the
resist coatiﬁg device 62 for coating the wafer W with
a resist solution. Then, the wafer W is further
transferred by the main arm mechanism 51 into the
compartment 44 housing the baking device so as to be
10 heated. As a result, the solvent is evaporated from
the resist coating to form a desired resist film.

After the baking treatment, the wafer W is
transferred by the main arm mechanism 51 into the
compartment 32 housing the cooling device so as to be

15 cooled to about room temperature. Further, the wafer
W is disposed by the main arm mechanisﬁ 51 on a
mounting table in the interface section 70 and, then,
transferred by a transfer device (not shown) into a
light-exposure section (not shown) so as to selectively

20 expose the resist coating to light in a predetermined
pattern. The wafer W after the light-exposure is
brought back to the interface section 70.

After the light-exposure treatment, the wafer W is
transferred by the main arm mechanism 51 into the

25 developing device 63 so as to develop the pattern made
by the selective light-exposure in the resist coating.

After the developing treatment, the wafer W is



“solution nozzle, and is constructed such that a _ devel opi ng sol ution
Is applied to the resist coating, 10 while rotating the wafer W

Transfer ports 6la, 62a, 63a, 63b are forned in t hese sol ution
treating devices 61, 62, 63A, 63B, respectively, in a manner to
face the second transfer zone 50. The wafer Wis transferred by the
main arm 15 mechani sm 51 into and out‘oflﬁhe‘liquid treating

devices 61, 62, 63A, 63B through these transfer ports 6la, 62a,

63a, 63b, respectively. It should be noted t hat the baki ng devices

housed in the UPPELafORRRFLa by the mUEA! 8rAdnbendRighCspOShthoRgd i oher

than the washing 20 devi ce resi st coati ng devi 2 and the

devel opi ng devi cegofigdyrtRSBr 42 housing théNBaRBh§ QEHLABCHEANLEM3lpES
provided with three hol ders 52, 53, 54 fof directly holding the

waf er W Hbgeed hol grefi, SBheSWafes Rr €sstirdabkerabanpyathasfaidd
pl ate 55 and novabl e back and forth reliative to the heat treating

devi ces form ng taemseethanis8 Bndihbe the comphgtindntreat hogsday eas
form ng the section 60. The
5 cooling device so as to be cooled to about room
temperature. Further, the wafer W is delivered from
the main arm mechanism 51 onto the sub-arm mechanism 21
and, then, put in the cassette C by the sub-arm
mechanism 21.

10 A series of treatments described above are
simultaheously performed in parallel so as to allow a
plurality of wafers W to be treated successively within
the substrate processing system of the present inven-
tion.

15 In the embodiment described above, the compart-
ments 40 to 46 housing the baking devices are
positioned higher than the resist coating device 62,
with the result that the resist coating device 62 is
substantially prevented from being thermally affected

20 by the baking devices. 1In addition, the compartments
31 to 38 housing the cooling devices are interposed
between the compartments 40 to 46 housing the baking
devices and the resist coating device 62. It follows
that these compartments 31 to 38 effectively prevent

25 the resist coating device 62 from being thermally

affected by the baking devices housed in the compart-

ments 40 to 46. Since the resist coating device 62 is



' base plate 55 is supported by a vertical shaft 56 so as to be

novable in a vertical direction. Also, the nmain arm nmechani sm 51
itself is sw ngable about a Z-axis. Further, since the first
transfer path 22 and the 5 second transfer path 57 are parallel wth
each ot her as descri bed previously, the wafer Wcan be delivered
bet ween the sub-arm mechani sm 21 and the mai¥? arm mechani sm 51
anywhere on the transfer paths 22 and 57. The interface
section 70 is arranged in the 10 vicinity of the devel opi ng device 63

d tside th : I e t I t 4o
Girection o nok thesiEODA A AUNSY, KRG J SOl SliEon.,
the wafer Wis transherred Hat e t&?Sééh%si%gv\%es can b RECESHRE Syst em

1 and a |ight exposure section (not _ _ The driving
sections of the vaidQUSsddRaINg LikewidteV i GRS ot e R MBI IR NBES@PL 8§ 51

and the sub-arm mechani'sm 21 1 ncluded in the substrate processi ng
system 1 are conrR&iieed 610 634 Mid SETS | &fe PYreverted framtbeingr 75 for
controlling the operations thereof. On the other hand, position

detecting $ gnal xiganeildiyechffected by the baking devices.

In the substrate processing systeﬁ 1 of the
embodiment described above, the heat treating section
30 is arranged above the first transfer path 22 so as
to make the total floor area of the system 1 smaller

10 than that in the conventional system.

Further, the first transfer path 22 and the second
transfer path 57 extend in parallel with each other,
making it possible to deliver the wafer W between the
sub-arm mechanism 21 and the main arm mechanism 51

15 anywhere on the transfer paths 22 and 57. It follows
that the time required for the wafer delivery can be
shortened. 1In addition, the moving distances of the
sub-arm mechanism 21 and the main arm mechanism 51 can
also be shortened.

20 The arrangement of the washing device 61, the
resist coating device 62 and the developing devices 63A,
63B is not limited to that in the embodiment described
above. For example, these solution treating devices 61
and 62 may be stacked one upon the other. In this case,

25 a plurality of liquid treating sections can be arranged
within the same floor space, making it possible to

process a larger number of wafers W with a high



from various sensors (not shown) are supplied to the- | nput section

of the controller 75. The substrate processing system 1l of the
25 construction described above is operated as foll ows.

Specifically, when the cassette C housing untreated wafers Wis

di sposed on the cassette nounting section

-12- 10 by a transfer robot (not- sHidwn), the wafer Wis

taken out of the cassette C by the sub-arm nechani sm 21 and
positioned as desired. Then, the main arm necha- nism?21l is noved
in the directions pof., X-axis and Z-axis 5 whi | e bei ng swung about the
Z-axis so as to redeiVEYHe wafer Wfromthe sub-arm nechani sm 21.
It should be t t i Qs | d novenent
in the directions of ﬁé’%ﬁs %3‘1(? Zﬁg:)?ﬁg%fgéltq%é%bnaﬁoéﬁélma@@mchani sm 51

51 10 be moved { T TRA VYL S acibrd iRty o T e e <
The main arm mechanigfg Jlrdsedirifaintiied thd asRrlapping portion with
5 the first embodiment is omitted in the following
description of the second embodiment. -

In the system 80 of the second embodiment, a relay
section 90 is interposed between the first transfer
zone 20 and the second transfer zone 50 such that the

10 wafer W is delivered between the sub-arm mechanism 21
and the main arm mechanism 51 via the relay section 90.
Also, the heat treating section 30 is arranged above
the relay section 90.

A stage 91 for delivering the wafer is included in

15 the relay section 90. A mounting member 92 is disposed
on the upper surface of the stage 91. Three supporting
pins 93 project upward from the mounting member 92.
Further, an alignment mechanism (not shown) is mounted
in the stage 91 such that the wafer W is aligned on the

20 stage 91 with the processing device.

Incidentally, it is possible to have the stage 91
supported by an X-axis moving mechanism (not shown) so
as to move the stage 91 in the X-axis direction within
the relay section 90. It is also possible to mount a

25 cooling mechanism to the stage 91 for cooling the wafer
W. Further, a plurality of stages 91 may be arranged

in the X- or Y-axis direction or may be stacked one



t he washing device 61 so as to transfer the wafer W into the

washi ng device 61 through the transfer port 15 6la. Wthin the
washi ng device 61, the wafer Wis scrubbed for the washing purpose.
After the washing treatnment, the wafer Wis transferred by the main
arm mechani sm 51 into the baklng devi ce housed in the

conpartnent 43 so as to be heated. Incidentally,=if 20 the transfer
port of the conpartnment 43 is positioned to face the transfer port
6la of the washing device 61, novenent of the main arn}nechanlsn151
Iin the X-axis s egti n.hpe ) . e
baki ng treatnent, u?% % 8£b§9 58 gQ t8n¥%%ﬁ§¥e?r%éuﬁ§l%ﬁg ﬁéi%QEF%? W

mechani sm 51 i nt OttBhSe suppoxt64TBY! LABNL+34eLONS! DembieahBBlERG. devi ce so

as to cool the wa room t enperat ure he waf er
- 13 - Wis fentbre beaBaliebmngddhiehBeofBtReabBhEREHRRIISH 51
into the conpartnment 39 housing the adhesion device for appl yi ng an

adhesi on treat mrendes$orilbed valbeve)Vthe location of the stage 91 can be
5 selected as desired in view of the layout and recipe of
the apparatué. ‘As a reSult, the wafer delivery between
the sub-arm mechanism 21 and the main érm mechanism 51
can be achieved promptly, leading to an improved
through-put. Also, in the second embodiment, the relay
10 section 90 can also be used as a temporéry waiting
position of the wafer W, making it possible to perform
the wafer processing efficiently within each processing
device included in the system 80.
FIGS. 8 and 9 collectively show a substrate
15 processing system 200 according to a third embodiment
of the present invention. The overlapping portion with
the first and second embodiments is omitted in the
following description of the third embodiment.
As shown in the drawings, the system 200 of
20 the third embodiment, which is arranged in an air-
conditioned clean room, comprises a cassette mounting
section 210, a wafer delivery section 220, a heat
treating section 230, liquid treating sections 260, 262,
an interface section 270, a first transfer zone 220, a
25 second transfer zone 250 and a third transfer zone 270.
A first sub-arm mechanism 221 is arranged within the

first transfer zone 220, and a main arm mechanism 251



After the adhesion treatnment, the wafer Wis 5 transferred by the main
arm nmechani sm51 into the resi st coating device 62 for coating the
wafer Ww th a resist solution. Then, the wafer Wis further
transferred by the main arm nechanism 51 into the: conpartment 44
housi ng the baki ng device so as to be 10 heated. As a result, the

sol vent is evaporated from the restst %oatlng to forma deS|red
resist film After the baking treatnment, the wafer Wis
transferred by the main arm nmechanism51 into the conpartnent 32

housi ng the cooli erq,lwtﬁhee sso @gné otpgns%r Z%&sposedt %/I@cﬁ a'98% nd

t enperat ure. FUI’ e mai n arm

mechani sm 51 on ﬁ%ﬁ%ﬁﬂi@ht edtcééfgﬁééﬁew et sard | oni £Q and,

t hen, trané}erred trans ot shown) Into a

| i ght - exposur e Se&térfmfe(xnoéoﬁé‘ot"ﬁitéﬁééeté’e&@i&@}'my PPrthef)pgse the
resist coating to light in a predeterm ned pattern. The waf er W

after the |ight-expfifileéxpdssure secPIOnOhioDasow®) the dftBidedcaagatennd
70. After the light-exposure treatnent, the wafer Wis

transferred by theo nehien tiirdrechams fer Sdonat 270 he 25 devel opi ng devi ce
63 so as to devel op the pattern made by the selective |ight-exposure
in the resist coating.In the system 200 of the third embodiment, the
main arm mechanism 251, which is not equipped with an
X-axis moving means, is equipped with a Z-axis moving
means, a swinging means about the Z-axis, and a holder
10 moving means. The second transfer zone 250 of the main
arm mechanism 251 extends along the Z-axis to enable
the main arm mechanism 251 to transfer the wafer W in a
vertical direction along the Z-axis.
The first sub-arm mechanism 221 is movable in an
15 X-axis direction along a first transfer path 225 to
take the wafers W one by one out of the cassette C
arranged in the cassette mounting section 210. Four
cassettes C are arranged in the cassette mounting
section 210. One lot of wafers W consisting of 25 or
20 13 wafers is housed in each cassette C. These wafers W
are taken out of the cassette C by the first sub-arm
mechanism 221 and, then, delivered from the first sub-
arm mechanism 221 onto the main arm mechanism 251.
Further, the wafers W are successively transferred by
25 the main arm mechanism 251 into the heat treating

section 230 and the liquid treating sections 260, 262.

Still further, the wafers W are transferred by the



" After the developing treatnent, the wafer Wis

- 14 - transferred by the main arm nmechanism51 into the
conpartnment 42 housing the baking device so as to be heat ed. Then,
the wafer Wis transferred by the nmain arm nmechanism 51 into the
conpartment 38 housing the 5 cool i ng deV|ce so as to be cooled to
about room tenperature. Further, thel®%afer Wis delivered from
the main arm mechani sm 51 onto the sub-arm nechani sm 21 and, then
put in the cassette C by the sub-arm mechani sm 21. A

series of {1 eat ogLsofRSEL) DEtnARGLRaR] En ?7%ym¥§'E?Tfétfﬂg\ffﬁsé%EBEBEQr med

in parallel so as ers treated

succeSS|veI mnth h tra 0 S o] sent
Thoanes eIV W Botiqn (notEnSWRL | PABLBEOCSRELO0ISHSLE hObl 8 PEEEN! |

conpart - tRatS eﬁe&eméﬁtBOU€hagwah@r§aw 8ge de¥b@ghtabeck into
positioned higher than the resist coating device 62,
the cassette C.

5 The heat treating section 230 is arranged on the
front side of the system 200 and above the first:
transfer zone 220. The first liquid treating section
260 is arranged on the left side of the second transfer
zone 250. Further, the second liquid treating section

10 262 is arranged on the right side of the second
transfer zone 250. 5till further, the interface
section 270 is arranged on the back side of the system
200. It follows that the main arm mechanism 251 is
surrounded by the heat treating section 230, the first

15 and second liquid treating sections 260, 262, and the
interface section 270.

In the first liquid treating section 260, two
spinner type resist coating units (COT) and a develop-
ing unit 261 are stacked one upon the other in the

20 order mentioned such that the developing unit 261
constitutes the uppermost.unit. Likewise, two spinner
type resist coating units (COT) and a developing unit
263 are stacked one upon the other in the order
mentioned such that the developing unit 263 constitutes

25 the uppermost unit in the second liquid treating
section 262. It is desirable for each of these resist

coating units (COT) to be positioned lower than the



"with the result that the resist coating device 62 is substantial ly

prevented frombeing thernmally affected 20 by the baking devices. In
addition, the conpartnents 31 to 38 housing the cooling devices are
I nt er posed bet ween the conpartnents 40 to 46 housi ng t he baking
devices and the resist coating device 62. It follows t hat these
conpartnments 31 to 38 effectively prevent- 29 - the resist coating device
62 frombeing thermally af fected by the baking devices housed in

t he conpart - ments 40 to 46. Since the resist coating device 62 is

not thermally affect coatin solutlon |c
é&?&é’%é‘ﬁ"%e%ﬁér '\?E(’?t A, acltta% | kewi se,

sensitive to te

t he ot her solutlon treatl

frombeing 5

, 63A and 63B are prevented
htaﬁglerré’l 3g/°haef eacstteedest?ﬁ'fqﬁ'e%aki ng devi ces. I n

the substrate processimfg %’éatt?"ﬂx]eﬂlﬁﬁ‘esectlon 2 ﬁl;%ve the f| -

above, the heat treating sectio I S arrange
transfer path 22,50+8S231, 232, 233, 234 and 235 which are stacked one

5

10

15

20

25

upon the other. Three heat treating devices are
arranged in each compartment. For example, baking
devices 231a, 231b, 231lc for heating the wafer W are
arranged in the uppermost compartment 231.

Baking devices for heating the wafer W are
arranged in the three upper compartments 231, 232, 233
included in the heat treating section 230. On the
other hand, cooling devices for cooling the wafer W are
arranged in the two lower compartments 234, 235. For
example, cooling devices 235a, 235b, 235c are arranged
in the lowermost compartment 235. Incidentally, it is
possible for the heat treating section 230 to include
an adhesion device (AD), an extension device (EXT), an
extension cooling device (EXTCOL), and an alignment
device (AL).

As described above, the cooling devices 234a, 234b,
234c, 235a, 235b, 235c each having a low treating
temperature are arranged in the two lower compartments
234, 235, with the baking devices 23la, 231b, 231c,
232a, 232b, 2326, 233a, 233b, 233c each havinq a high
treating temperature being arranged in the three upper
compartments 231, 232, 233. As a result, it is

possible to suppress the thermal interference between



to nmake the total floor area of the system 1l smaller 10 than that in

t he conventional system Further, the first transfer path 22
and the second transfer path 57 extend in parallel with each other,
making it possible to deliver the wafer Wbetween the. sub-arm
mechani sm 21 and the mai n arm mechani sm51 15 anywhere on the transfer
paths 22 and 57. It follows that=theltiTe required for the wafer
delivery can be shortened. In addition, the noving distances of the
sub-arm nmechani sm 21 and the main arm nmechani sm 51 can al so be
shortened. 20 I t [ Lce 61, the
resi st coating dé%?%éb%ﬁlgﬁd&%iggggcgﬁ%p?%% %ﬁ%?@@@ @%%gggé' 63B i s not

fimted to that in therrabeds fPRndRsEhbRTEn 251 is aPPHRGeACIngXARPRS,
t hese solution treating devices 61 and 62 may be Stacked one upon

the other. In thisyCas@ricdb suppérbisgabbdy Photishbwn}reshsIgtsRGt bena
can be arranged W thin t%e sane fl oor space, naking it possible to

process a | arger paiibesf ofeibic€as WaYAé§hfachhgheach other and joined to
e 5 each other at the upper and lower ends such that the
holder moviné portion of the main arm mechanism 251 is
movable in a vertical direction along a Z-axis. Since
the cylindrical supporting body is joined to the rotary
shaft of a motor, the cylindrical suppbrting body and
10 the holder moving portion of the main arm mechanism 251
are swung together. As a result, the holder moving
portion is swingable about the Z-axis.
The holder moving portion includes a transfer base
plate 255, an uppermost holder 252, an intermediate
15 holder 253 and a lowermost holder 254. Each of these
holders 252, 253, 254 is shaped and sized to be capable
of passing through the side opening formed between the
two vertical walls forming the cylindrical supporting
body. Also, each of these holders is capable of moving
20 forward and backward independently via a driving motor
(not shown) mounted within the transfer base plate 255
and a belt (not shown).
The vertical distance between the uppermost holder
252 and the intermediate holder 253 is set larger than
25 that between the intermediate holder 253 and the
lowermost holder 254. It follows that it is possible

to prevent the wafers W held by the uppermost and



“efficiency. FIGS. 5 to 7 collectively show a substrate

processi ng system 80 according to a second enbodi nent of the present
i nvention. The overlapping portion with 5 the first enbodinment is
omtted in the foll ow ng description of the second enbodi nent.

In the system 80 of the second enbodinent, a relay section 90 is

I nt erposed between the first transfer - 2%ome 20 and the second
transfer zone 50 such that the 10 wafer Wis delivered between the
sub-arm nmechani sm 21 and the main arm nmechanism51 via the relay
section 90. : h L hg C4d 9N [ a e
the relay sectionlgé%fmédig%é ﬁgidé%%?%gg 3€§f%$9dgﬁ%3e§?%éétﬁgsgégggyis

ncluded in 15 aejbecadlisy eRE'LAOADL idvOPHOREAGe RIBR e22ni Sefibgposed.

on the upper surface of the stage 91. Three supporting pi ns

project upward frofetdeor@UNth8uppebRés®2holder 25FULshesedaboa! i gneNt
mechani sm (not shown) is nounted In the stage 91 such that the wafer

Wis aligned on tbgangferringtee Wifettn fhem PERSESSODEngeytep. to the
Incidentally, it is possible to have the stage 91 supported by an
X-axi s novig nechesistn doptisgoskepso On the otdsetrchamdg the shagem8diikn
the X-axis direction wthin
ate and lowermost holders 253 and 254 are used for
transferring the wafers W which are unlikely to be
adversely affected by the thermal interference. For
improving the effect of preventiné the thermal inter-
10 ference, a heat insulating plate (not shown) may be |
disposed between the uppermost holder 252 and the
intermediate holder 253.
In each of the resist processing systems of the
embodiments described above, a resist coating.aﬁd
15 development are applied to the wafer. However, the
present invention is not limited to the system of this
type. For example, the technical idea of the present
invention can also be applied to a system including a
solution treating device in which a predetermined
20 solution is applied to a wafer which is kept rotated, a
heating device for heating the wafer after application
of the solution, an appropriate cooling device, a
transfer mechanism, and a transfer means. Of course,
the substrate itself to be treated is not limited to a
25 semiconductor wafer. For example, a glass substrate

for a liquid crystal display device can also be handled

by the system of the present invention.



‘the relay section 90. It is also possible to nount a 25 cool i ng

mechani smto the stage 91 for cooling the wafer W Further, a .
plurality of stages 91 may be arranged in the X- or Y-axis direction
or may be stacked one - 17 -

upon the other so as to permit a plurality of wafers W to be

supported by the stages 91 sinultaneously~- 23 -

enbodi ment of the construction descri bed above,
stage 91 can be 5 selected as desired in view of t
reci pe of t he ar a

In the second
the | ocation of the
he | ayout and

. | t., th f I bet
t he sub-arm nechani sm eaﬁd‘ttij%garp% ar?é’%?ﬁ%r?éﬂ%ﬁ%f\r%%ﬁ%fd%ﬂev%%%;%%een

achi eved pronptlyinb
second enbodi nent ;t

BALABN, PO oM R ngpo okt Bl S "

tenporary vaitingpeyoy., rFRRSK! LN a9H tQﬁeM@%?ﬁﬁ%@ ?Eﬂg bl RISSTRLE 4%

perform t he waf er processing éfficie Wt

each processi ng

devi ce included i geh@ni%at @Md8@he main arm mechbf®®smd a#8d a2 r&RldRE iy el Y

show a substrate

5 extend in parallel with each other, making it possible

to deliver the substrate from the sub-arm mechanism

onto the main arm mechanism anywhere on the transfer

paths. As a result, the moving distance of each of the

sub-arm mechanism and the main arm mechanism can be

10 shortened, leading to a shortened transfer time

for delivering the substrate, and to an improved

through-put. Further, the particle generation can be

suppressed, compared with the conventional system.

It should also be noted that, since the transfer

15 paths of the sub-arm mechanism and the

main arm

mechanism are arranged to extend in parallel, the

substrate delivery position can be set

at an optional

point where the shortest substrate transfer time can be

achieved.

20 Further, a group of the heat treating devices are

arranged above the transfer path of the sub-arm

mechanism, leading to a diminished floor space. As a

result, the clean room housing the substrate processing

system can be made smaller than in the

past so as to

25 lessen the burden given to the air conditioning

facilities of the clean room.

Further, the substrate delivery point can be



"15 ° processing system 200 according to a third enbodi nent of the

present invention. The overlapping portion with the first and
second enbodi nents is omtted in the foll ow ng description of the
third enbodi nent. As shown in the draw ngs, the system 200 of
20 the third enbodi ment, which is arranged in an air-

condi tioned clean room conprises a cassette?%munting ' section 210,
a wafer delivery section 220, a heat treating section 230, liquid
treating sections 260, 262, an interface section 270, a first

transfer zone 22Q%et?e|rn&%ed f]_s&gm%é]rmé }}%qufkgvéﬁ) @f@tdgnvé%rgft%@gsfer

zone 270. rst sub-ar anrsm ange int

first transfer zang, ZA0h nMichéh {%h Nafd MAEGRAN S Mechanism shortest.

- 18 - within the second transfer zone 250. Al so, a second
sub-arm mechani smyddefcrdl rendeshvét Pate tH€addidd time can IBOSEREr €OREQ
(interface section) 270. Further, a | i ght - exposure section (not

shown) is arrangesl agdheiffiing appropriately the layout of the various
5 treating devices included in the system so as to
improve the through-put. Also, the delivery point can
also be used as a waiting position of the wafer W so as
to improve the treating efficiency in each treating
device.

10 Still further, since a group of the heat treating
devices are arranged above the substrate delivery point,
the floor space of the system can be.diminished.so as
to decrease the cost of the various facilities includ-
ing the clean room.

15 'Additional advantages and modifications will read-
ily 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 modifica-

20 tions may be made without departing from the spirit or
scope of the general inventive concept as defined by

the appended claims and their equivalent.



5 ~to the third transfer zone 270. In the system 200 of the

third enbodi nent, the mai n arm nechani sm 251, which is not equi pped
with an X-axi s nmoving neans, is equipped with aZ-axis noving
means, a sw nging neans about the Z-axis, and a holder 10 novi ng neans.

The second transfer ‘zone 250 of the main _ 55 _armnechani sm 251 extends

al ong ' bl e the main arm nmechani sm 251 to transfer
t he vvaﬂ | Eﬂm‘“‘mﬂm vertical direction along the Z-axis.
st su

The fir -amm fechani sm 221 is novable in an 15 X-axis direction
along a first transfer path 225 to CRaEIMS t he wafers Wone by one out
of the cassette C arranged in the cassette nounting section 210.
Four cassetteslC ahesubshngbd proceestngseyseenpueenpyising:
section 210. One lot of wafers Wconsisting of 25 or 20 13 wafers_is
housed in each cassett® €RssqhbEgemaapbingygection haying sk opleralstyt Aé
cassette C by the first sub-arm nmechani sm 221 and, then, delivered
fromthe first supessettes aprangednthPE®iBL1 onto the main arm mechani sm
251. Further, the wafers Ware.sucgcessjvely.transfe d b 2

the main ar%1nechanisn?2%ﬂg?ﬁfg ?ﬁgﬁﬁgéFmtfgﬁt#ﬁﬁngferrlggséégi%ﬁgigﬁggﬁd

the liquid treatiy %Zgﬁéogétzgg’tﬁgzcassette wf%ﬁiﬁ gé{&fggssé£@bmafers w

are transferred b
mounting section;

a first transfer path of the sub-arm mechanism
extending along the arrangement of the cassettes in the

10 - cassette mounting section;

a process section including a heat treating
section for heating and cooling the substrate and a
liquid treating section in which a process liquid is
applied to the substrate;

15 a main arm mechanism for transferring the
substrate from and onto the sub-arm mechanism and for
transferring the substrate from and into the process
section; and

a second transfer path of the main arm mechanism,

20 wherein said heat treating section is positioned
higher than the first transfer path, interposed between
the cassette mounting section and the sécond transfer
path in respect of a horizontal plane, and comprises a
plurality of compartments stacked one upon the other.

25 2. The substrate processing system according to
claim 1, wherein said heat treating section is arranged

above said first transfer path.



- 19 - second sub-arm nmechani sm 271 into the |ight-exposure
section (not shown). After conpletion of a series of t hese
treatment's, the wafers Ware brought back into the cassette C. 5

The hmm“”mmnﬁll ﬂcmLon 230 is arranged on the . front side of the
syste H e first trgnséfr zone 220. The first liquid
treatinyy section 260 i s arranged on e left side of the second
transfer zone 250. Further, the second liquid treating section 10
262 is arranged on the right side of the second transfer zone 250.
Still further, the intgrfatke substratecprove@singssystangacdcondihg back
side of the system 200. It follows that the main arm nechani sm 251
is sur r ountlziim by, thleehetn $abdtfigssetnd ce@30d tihand fextpatls

and second liquid treating sections 260, 262, and the interface
section 270. extend in|a horiZontal |digect ioranrhpreznged paoalieb
spinner type resist coating units (COl) and a devel op- ing unit 261
are stacked one upbhRhtPRCBIPERST N t he

5 4, The substrate processing system according to
claim 1, wherein said first transfer path extends in a
horizontal direction and said second transfer path
extends in a vertical direction.

5. The substrate processing system according to

10 claim 1, wherein each of said first ana second transfer
paths extends straight.

6. The substrate processing system according to
claim 1, wherein said liquid treating section is
isolated from said heat treating section by the second

15 transfer path.

7. The substrate processing system according to
claim 1, wherein said liquid treating section is
isolated from said cassette mounting section by the
first and second transfer paths.

20 8. The substrate processing system according to
claim 1, wherein a heating device for heating the
substrate is housed within an upper compartment
included in said heat treating section, and a cooling
device for cooling the substrate is housed in a lower

25 compartment.

9. The substrate processing system according to

claim 8, wherein said upper compartments housing the



20  order nentioned such that the devel opi ng unit 261 _
constitutes the uppernost unit. Likew se, two spinner type resi st
coating units (COT)—and a devel opi ng unit 263 are stacked one upon

t he ot nmentioned such that the developing unit 263
consti nmu I’mﬁ“mﬂﬁm uppernost unit in_.thgysecond liquid treating _
section®262. Yt " ssdesirable for each of these resist coating units

(COT) to be positioned |ower than the

- 20 - devel oping unit 261 or 263 so as to facilitate dis-
charge of the washeasbngtdenices are positfipnetichigherathay seidi dngdia
conpri ses conpart - ments 231, 232, 233, 234 and 235 which are
stacked one 5 tﬁ%%ﬁl?%es%@ﬁé?n Three heat treating devices are

arranged in each conp : exa baki ng devi ces 231la,
231b,92310 for heating6the f%?gﬁﬁﬁ?E Proces%%?%nﬁ%ﬂt?% ?ﬁ%oﬁﬁﬁégnﬁ§t

t he fer Ware
conmpartnent 231. claim 8, wherelnnga SVﬁBSérfSEmS§§%$Qﬁts eagﬁ housing

5 the heating device are arranged adjacent to each other,
and said lower compartments each housing the cooling
device are arranged adjacent to each other.

11. The substrate processing system according to
claim 1, wherein said liquid treating section comprises
10 a plurality of compartments stacked one upon the other
and a liquid processing device housed in each compart-
ment for applying the process liquid to the substrate
while rotating the substrate.
12. The substrate processing system according to
15 claim 1, further comprising a relay section positioned
below said heat treating section and interposed between
the first and second transfer paths for assisting the
delivery 6f the substrate from the sub-arm mechanism
onto the main arm mechanism.
20 13. The substrate processing system according to
claim 12, wherein a plurality of stages for supporting
the substrate are arranged in said relay section in a
direction parallel with the arranging direction of the
cassettes in the cassette mounting section.
25 14. The substrate processing system according to
claim 12, wherein said relay section is positioned

right below the heating section.



10 arranged in the three upper conpartnents 231, 232, 233
included in the heat treating section 230. On the ot her hand,
coolinﬂﬁdevices for cooliing the wafer Ware arra qﬁgb;h hremt0

| ower , Hm ”HLE n '235. For exanpl e, coolin SHEET HASBEEN.
! E d 15 in the | owernpgt conpartpent REPLACED o
ally, .

235D,
it i%s possi bl e for the heat treating section 2306t

| nci dent
i ncl ude an adhesi on device (AD), an extension device (EXT), an
ext ensi on cool i ng device (EXTCOL), and an alignnent device (AL). 20
As described above, thg.coBhéngubdstirate pBdaes2Bdd, system ac@34ding3be,
235b, 235c each having a low treating . tenperature are arranged in
the two | ower conpafifeht swherein sa3d spbsarmimechaweidmkéompdiseses 231a,
231b, 231c, &32a 232b, 232c, 233a, 233b, 233c each having a high
25 treating tefipe %Euﬁ%’-’b’é‘??ﬁ“&?réﬂ@eﬁ“ﬁ’ﬁt?%’é@t ht eeexippeal driving
conpartnents 231, 232 33. ,As a resulé, it is ., possi bl e to_suppress
the ther nal inter?%?%%céoﬁeqﬁk%hng said holder in a Z-axis direction, a .

21 - 5 swing means for swinging the holder about the Z-axis,
and a horizontal driving means for driving the holder
within an XY plane.

16. A substrate processing system, substantially

as hereinbefore described with reference to FIGS. 2 to

10 9 of the accompanying drawings.

This Sheet Has Been R
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"t he baki ng devi ces and the cooling devices. The main arm
mechani sm 251 is arranged inside a cylindrical supporting body (not
shown) consisting of a pair of vertical walls facing each other and
joined to 5 each other at the upper and | ower ends such that the

hol der noving portion of the main arm mechanigsm 251 is novable in a
vertical direction along a Z-axis. Since the cylindrical supporting
body is joined to the rotary shaft of a notor, the cylindrical
supporting body and 10 t he hol der noving portion of the main arm
mechani sm 251 are sSWUNgABSTRACErOF ABHE DEXINQSUREe( NDG de4 ) novi ng
portion is sw ngable about the Z-axis. The hol der novi ng
portion includes a transfer ba$8UBSTRATE PRGEESSEHRG IWSTPWEr nost hol der

252, an internediate 15 hol der 253 and a | owernost hol der 254. Each
of these hol dé¥ SUStraigs prmes ssint f3st dh FPREFEeD HCITFRBIR

of passing through the side opening fornmed hetween the two verti cal
wal |'s formng t hd RS iSeqtiQpdeting @ pluralifyyef Qassetd®sh of these

hol ders i s capabl e of noyi 20 fQrward and back d i.ndependently via
A driving rbtor SETEnged FHEXEdn)a FHRARR WAAR b At ford= 1R S af o

ﬁgtSV\/een t he 3Bge?tr¥§e§![stqp(gﬁ%éartsehoivr\@d and out of theﬂt]:eas\éeer‘r}tiec%itanfr{ s
cassette mounting section, a first transfer path of the
sub-arm mechanism extending along the arrangement of
the cassettes in the cassette mounting section, a

10 process section including a heat treating section for
heating or cooling the substrate and a liquid treating
section in which a process liquid is applied to the
substrate, a main arm mechanism for transfer of the
substrate from and onto the sub-arm mechanism and from

15 and into the process section, and a second transfér
path of the main arm mechanism. The heat treating
section is positioned higher than the first transfer
path, interposed between the cassette mounting section
and the second transfer path in respect of a horizontal

20 plane, and comprises a plurality of compartments

stacked one upon the other.



252 and the internmedi ate holder 253 is set larger than 25 t hat between
the internedi ate hol der 253 and the | ower nost hol der 254. It
follows that it is possible to prevent the wafers Wheld by the
upper nost and - 22 -

I nternmedi ate hol ders 252 and 253 from bei ng adversely af fected by
the thermal interference with each other. Therefore, the uppernopst
hol der 252 is used for transferring the wafer Wfromthe cooling
step to the 5 resist coating step. . On the other hand, the internedi-
ate and | owernost hol ders 253 and 254 aré&/%sed for transferring the
wafers Wwhich are unlikely to be adversely affected by the thernal
i nterference. For i nproving the effect of preventing the thermnal
inter- 10 ference, a heat insulating plate (not shown) nay be

di sposed between the uppernost hol der 252 and the I nt er ngeli at e

hol der 253. In each of the resist processing systens of the
enbodi ments descri bed above, a resist coating and ‘:5




15  devel opnent are applied to the wafer. However, the pr esent
invention is not limted to the systemof this. type. For exanple,
the technical idea of the present invention can also be applied to
a systemincluding a solution treating device in which a
predeterm ned 20 solution is applied to a wafer which is kept rotated,
a heating device for heating the wafer after application of
the solution, an appropriate cooling device, a " transfer nmechanism
and a transfer neans. O course, the substrate itself to be treated
isnot limted to a 25 seniconduct%ksmafer. For exanple, a glass
substrate for a liquid crystal display device can al so be handl ed
by the system of the present invention.

- 23 - The substrate processing system of the present

i nvention produces prom nent effects, as summarized bel ow. First of
all, the transfer paths of the sub-arm mechani sm and the nmain arm
mechani sm are arranged to 5 extend in parallel wth eaclysother

making it possible /r
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to deliver the substrate fromthe sub-arm nechani sm onto the main
ar m mechani sm anywhere on the transfer . paths. As a result, the
novi ng di stance of each of the sub-arm nmechani smand the main arm
mechani sm can be 10 shortened, leading to a shortened transfer tine
for delivering the substrate, and to an inproved t hr ough- put .
Further, the particle generation can be - - suppressed, conpared with

t he conventional system 3kg should also be noted that, since
the transfer 15 pat hs of the sub-arm nmechani smand the main arm
mechani sm are arranged to extend in parallel, the Substrate
delivery position can be set at an optional poi nt where the
shortest substrate transfer tine can be achieved. 20

Further, a group of the heat treating devices are ™ arranged above
the transfer path of the sub-arm mechani sm ¥ eading to a di m ni shed
fl oor space. As a result, the clean roomhousing the substrate
processi ng system can be made snall ¢r than in the past $0 as to 25
| essen the burden given to the air conditiofing facilitfes of the
cl ean room Further, the substfate delivery point ¢anh be
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.24 determ ned freely to nake the noving distances of the

sub-arm nechani sm and the main arm nmechani sm shortest. Ther ef or e,
the substrate transfer tinme can be shortened by arrangi ng
appropriately the layout of the various 5 treating devices included
In the systemso as to | nprove the through-put. Al so, the delivery
poi nt can al so be used as a waiting position of the wafer Wso as
to inprove the treating efficiency in each treating device. 10
Still further, since a group of the hegtgtreating devi ces are
arranged above the substrate delivery point, the fl oor space of the
system can be di m ni shed so as to decrease the cost of the various
facilities includ- ing the clean room 15 Addi ti ona
advant ages and nodifications will read- ily occur to those skilled
in the art. Therefore, the I nvention in its broader pects is not
limted to the specific details and representative erbodi nents
shown and descri bed herein. Accordingly, various rmd{Bi ca-
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'206 ~ tions may be made without departing fromthe spirit or scope

of the general inventive concept as defined by t he appended cl ai ns
and their equivalent. - 25 -

CLAI M5 1. A substrate processing system conprising:

a cassette nmounting section having a plurality of cassettes arranged
therein; 5 . a sub-arm nechanismfor transferring the substrate
into and out of the cassette within said cassette nount i ng section;
a first transfer path of the sub-arm mech®f sm ext endi ng al ong the
arrangenment of the-cassettes in the 10 cassette nounting section;

a process section including a heat treating section for heating and
cooling the substrate and a liquid treating section in which a
process liquid is applied to the substrate; 15 a main arm

mechani smfor transferring the
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substrate fromand onto the sub-arm mechani smand for transferring

the substrate fromand into the process section; and a
second transfer path of the main arm nmechanism 20 wherein said
heat treating section is positioned hi gher than the first transfer
pat h, interposed between the cassette nounting section and the
second transfer path in respect of a horizontal plane, and
conprises a plurality of conmpartnents stacked one upon the other.
25 2. The substrate processingegystemaccording to claim
1, wherein said heat treating section is arranged above said first
transfer path. - 26 -
3. The substrate processing sy§&em according to 3 claim1l1, wherein
said first and second transfer ®at hs extenda n a horizont al .
direction and arranged parall el w th each other. 5 4. The
substrate processing syfStem accorarng to cHarTT—merey | said first
transfer path extends i|jn a
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hori zontal direction and said second transfer path extends in a
vertical direction. 5. The substrate processing system
according to 10 claim1l1, wherein each of said first and second
transfer pat hs extends straight. - 6. The substrate
processi ng system according to claim1l1, wherein said liquid
treating section is I sol ated fromsaid heat treating section by the
second 15 transfer path. 7. The substrate processing
system according to claim1, whér&in said liquid treating section
S I solated fromsaid cassette nounting section by the

first and second transfer paths. 20 8. The substrate processing
system according to claim1, wherein a heating device for heating

t he substrate i s housed within an upper conpart nent

i ncluded in said heat treating section, and a cooling devi ce for
cooling the substrate is housed in a | ower 25 conpartnent.

9. The substrate processing system according to claim8, wherein
sai d upper conpartnents housing the

(42
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- 27 - heati ng devices are positioned higher than said liquid
treating section. 10. The substrate processing system accordi ng
to claim8, wherein said upper conpartnments each housing 5

the heating device are arranged adjacent to each other, and said

| ower conpartnents each housing the cooling devi ce are arranged

adj acent to each other. 11. The substrate processing system
according to claim1l1, wherein said liquid treating section
conprises 10 a plurality of conpartBgfts stacked one upon the ot her

and a liquid processing device housed in each conpart - ment for
applying the process liquid to the substrate while rotating the
substrate. 12. The substrate processing systemaccording to 15
claiml, further conprising a relgpggsection positioned bel ow sai d
heat treating section and interpo " bet ween the first and second
transfer paths for assigéhﬂg t he ng. delivery of the substrate fromthe
sub- arm nechani sm n %ﬁn arm rreofug@i sm 7@0 13. The
substrate processing sﬁgten1 caq#@(ng23® ,261 ¢ dzﬂ(ﬁ , wherein a .
plurality of stages f YA 7 II _
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t he subétrafe=ére arranged in said relay section in a dﬂi

parallel with the arranging direction of the - cassettes in the
cassette nmounting section. 25 14. The substrate processi ngf’dag em
according to claim 12, wherei.n sald relay section is positio

ri ght bel ow the heating section. 28 - 28-
15. The substrate processing systemaccording to claim1, wherein
sai d sub-arm mechani sm conpri ses a hol der for hol ding the substrate,

a vertical driving 35, @ﬁ@n§uﬁgErQ&EV Qgcéébgng g%Eehn Bchrd Eg@ to

direction, a 5 SW ng neans for sw glng t er about t Z- axi s,
and a horlzontalcﬁahﬁlag Raraihokadbl ¥ubdarhemBehd@ism compPikBsnaan XY

pl ane.
holder for holding the substrate, a vertical driving
means for driving said holder in a Z-axis direction, a
5 swing means for swinging the holder about the Z-axis,

and a horizontal driving means for driving the holder

within an XY plane.
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