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TI TLE OF THE | NVENTI ON PROCESSI NG SYSTEM
BACKGROUND OF THE | NVENTI ON: In the photoreS|st processi ng step
in, for exanple, 5 ° the Hanufacture of sem cgretret EEDCSHEERS SG
substrate, such as a sem conductor wafer ?te agﬁeigr@ﬁﬁgab ..........
as a wafer), is washed and the surface of the waf qecnn on p”ygaayggnﬁ@&h ..........
a photoresist solution to forma photo- rﬁg(%¥”*?lﬂ1 ﬁﬂtéf"t ﬁﬁfd

photoresist filmis exposed 10 usi nga dpeci flid Prarer PP &XPQ
filmis devel oped with a devel opi ng sol uti 1N$Ud6arr§”6ﬁ¥"50c
series of processes in the photoresist propessknQF REGEIEF ooz
phot oresi st coati ng and devel opi ngIeEBt ©M MAS THON . The

phot oresi st coating and devel opi ng system 15" i ncludes a cassette table

on which a pl uraPROZESSING SYSTEMassettes are placed in alignnment and a
transfer mechani smthat takes out one of the wafers fromthe

cassette table and conveys it tBACKGRUUND (QfhJiE INVENTION

In the photoresist processing step in, for example,

5 the manufacture of semiconductor devices, a substrate,
such as a semiconductor wafer (hefeinafter, refereed to
as a wafer), is washed and the surface of the wafer is
coated with a photoresist solution to form a photo-
resist film. After the photoresist film is exposed

10 using a specific pattern, the exposed film is developed
with a developing solution. To carry out such a series
of processes in the photoresist processing step, a
photoresist coating and developing system-has been used.

The photoresist coating and developing system

15 includes a cassette table on which a plurality of
cassettes are placed'in alignment and a transfer
mechanism that takes out one 6f the wafers from the
cassetﬁe table and conveys it to a main transfer arm.
The cassettes are each a container for housing a

20"' plﬁrality of wafers. The transfer mechanism can move
freely over a transfer path laid in the direction of
cassette arrangement (in the direction of X). Various
processing machines that perform specific processes on
a wafer are arranged on both sides of the transfer path

25 .for the main transfer arm. Specifically, on both sides
of the transport path, there are provided a brushing

machine for brushing a wafer while turning it,



The cassettes are each a container for housing a 20 plurality of

wafers. The transfer nmechani smcap nove o freely over a transfer
path laid in the direction of cassette arrangenent (in the
direction of X). Various processi ng nmachi nes that performspecific
processes on a wafer are arranged on both sides of the transfer
path 25 for the main transfer arm 'Spé%iFTcaIIy, on both sides

of the transport path, there are provided a brushing machi ne for
brushing a wafer while turning it,

- 2 - aawsaishigpgmmakhifel g6rweabhiggaawwhEer\iwwwiBhaahh@bgh-
pressure jet of water, an adhesi on processi ng nachine for inproving
the fixation of peessurey jetbpécivangrthen adhesioaupfracessefinghmavhfiee to an
adhesi on process, a cooling 5 machi ne for cooling the wafer to a
speci fi c tenper afore improving fhehfisasiont ofonesigtnbyhsnbjieoctingatheg t he
surface of the rotating wafer with a resist solution, a heater

for heating the gN&fecesps: theawaferater agr adhesion procggsyepncerpdsad

waf er, and_a develo%;ng machi ne _f or L.
ine for cooling the wafer to a specific temperature,

5 mac
a photoresist coating machine for coating the surface
of the rotating wafer with a resist solution, a heater
for heating thé photoresist-coated wafer or the
pattern-exposed wafer, and a developing machine for

10 developing the exposed wafer by supplying a developing
solution to. the wafér’s surface, while rotating the
wéfer.

There is also provided an interface section that
transfers the wafer on which the épecific photoresist

15 . film has been formed to a pattern exposure machine
(i.e., optical stepper) located outside the photoresist
coating and developing system.l The interface section
includes a table section on whiéh the wafer transported
by the main transfer arm is to be placed, and a wafer

20 passing mechanism for conveying the wafer between the
table section and the loading/unloading section of the
exposure machine. The wafer passing mechanism has
a similar funcﬁion to that of the transfer mechanism.
That is, it can not only move along the transfer path

25 (in the direction of X), but also move back and forth
in the direction of Y and rotate in the direction of 6

in an X-Y plane.



10 devel opi ng the exposed wafer by supplying a devel opi ng

solutiton to the wafer's surface, while rotating the waf er .

There is also provided an interface section that transfers the
waf er on which the specific photoresist 15 fil.mhas been forned to a
pattern exposure nachine (i.e., optical stepper) |ocated outside
t he phot oresi st coating and deveIOpiﬁg system The interface
section i ncludes a table section on which the wafer transported
by the main transfer armis to be placed, and a wafer 20 passi ng

mechani sm for conveyi npn ttige vedFelicioveel pivtoresist c_&@é)d;ﬁﬁe&ﬁdon and the
| oadi ng/ unl oadi ng section of the exposur e machi ne. e waf er

passi ng nechani smdéwsloping systemn ity Yoadirngrof an hadexdoddie wafnst er
mechani sm That is, it can not only nove along the transfer path
25 (in the diimdn ithe efxpdsurteimasdsinerarsd Hdek wrkbddinidy of the in the
direction of Y and rotate in the direction of 0 in an X-Y pl ane.
- 3 - exposed wafer from the exposure machine are effected
5 through the loader/unloader section in the exposure
machine.
In recent years, various types of exposure

machines have been developed. Some of them have a

suitable loading/unloading arm instead of a loader/

10 unloader section in their exposure machine. The
ioading/unloading éfm in the exposure machine is
designed to advance to and retreat from the interface
section and thereby load the wafer in the interface
section into the exposure machine and returns the

15 exposed wafer in the machine to the interface section.

The conventional processing system, however,
cannot deal with thé exposure machine constructed as
described above. Because the pattern exposure machine
is installed outside the processing system, the height

20 of the system and that of the exposure device have to
be adjusted for a smooth transfer of a wafer between
them. This type of processing system is designed to
perform a series of processes within the system as much
as possible by adding various functions to the system.

25 At the same time, it is desirable that the necessary

installation space should be as small as possible.

In the future, as the diameter of a wafer, a substrate,



In the conventional photoresist coating and devel opi ng system the
{ oadi nhg of an unexposed wafer . I nto the exposure nachine and the
unl oadi ng of the exposed wafer fromthe exposure nachine are

ef fected 5 t hrough the |'oader/unl oader section in the exposure

machi ne. In recent years, various types of exposure

machi nes have been devel oped. Some of them hHave~a sui tabl e

| oadi ng/ unl oading arminstead of a | oader/ 10 unl oader section in
their exposure machine. The | oadi ng/ unl oading armin the exposure

machine is wildeyedN Q@ rigerfdwd G &ilzd ngn & hieC net@is shirgMinide al Nheibace
section and thereby |load the wafer in the interface section into
the exposure naclspaceand Iletprobabllyebela pressioseaesaf.er in the machine to
the interface section. The conventional processing system
however, cannot deal BRIEFt SMMARYSOFe THEC TINVENTIOM r uct ed as
descri bed above. Because the pattern exposure nachine Is installed
out si de the processi nFheysikgact lof Kdiegipreszgnt inwenttion dyssttonpaosrideat of
the exposure device have to be adj usted for a _snmooth transfer of a
waf er between @ PTrocegsHNITISYS teypsaprbieosds siokg onlyt dealdngevwiighed t o

transfer means, such as various types of transfer
arms in an exteinal.machine but also realizing smooth
transfer and saving the installation space.
According to a first aspect of the present

10 invention, there is provided a processing system
comprising a pluraiity of types of internal processing
machines that perform various processes on a substrate,
and an interface sectipn that delivers and receives the
substrate to and from an external processing machine

15 for performing a specific process on the substrate,
wherein the interface section includes a transfer unit
for takihg in the substrate from at least one of the
internal processing machines and transferring the
substrate to thé external processing machine and

20 a substrate table unit for temporarily holding the
substrate in transferring the substrate between the
internal processing machine and the external processing
machine via the transfer unit. The substrate table
unit has first and second fables that are laid one on

25 top of the other and can move up and down and stop at a
specific height, the first table allowing the substrate

to be temporarily placed on it in transferring the



performa series of processes within the systemas nuch as possible
by addi ng various functions to the system 25 At the sanme tine, it is
desirabl e that the necessary i nstall ati on space should be as snal
as possi bl e. In the future, as the dianeter. of a wafer, a

substrat e, - 4 - wll get
| arger, mnimzing the necessary installatiof = space will probably
be a pressing need. _ BRI EF SUMVARY OF THE | NVENTI ON
The object of the present invention is to provide a processing

5
system capabl e of substpaty teatheertdinal proceggmt%fﬁcmg@élﬁ,tﬁ@ch as
various types of transfer arns in an external machine but also

real i zi ng snoot h second tabhesdElowiny st ngubdieratstiad | loé | Oempmoaei 1y
According to a first aspect of the present 10 i nvention, there is
provi ded a procesplagedyeneiit in receivoing i henggubgtratd i fyomfthepes of

I nternal processing machi nes that performvarious processes on a
substrate, extemnah processing Jeachine { hdfthelctrans fenminitcei ves the

5 transfers the substrate between the first and second
tables and at least one of the internal processing
machines.

In the interface section of the processing system,
the first table used in transferring the processed
10 substrate to the external proceséing machine and the
second table used iﬁ receivihg the substrate from the
external processing machine are provided independently
in the substrate table unit, which enables the transfer
unit in the external processing machine to transfer
15 the substrate smoothly. Furthermore, because the first
table and second table are laid one on top of the other
and the substrate table unit on which those wafer
tables are installed can move up and down freely, the
substrate can be loaded onto and unloaded from the
20 first wafer table and second wafer table in the same
delivery position. The arrangement of the first and
second tables helps minimize the space necessary for
the installation of the system.
According to a second aspect of the present
25 invention, there is provided a processing system
comprising a plurality of types'of internal processing

machines that perform various processes on a substrate,



substrate to and from an external processing nmachine 15 for performng
a specific process on the substrate, wherein the interface section
i ncludes a transfer unit . for taking in the substrate fromat | east
one of the i nternal processing machines and transferring the
substrate to the external processing nmachine_ and 20 a substrate table
unit for tenporarily holding the sub&trate in transferring the
substrate between the i nternal processing nmachi ne and the external
processi ng machine via the transfer unit. The substrate table

unit has first anthdeadnthicwiffe (detitive dhaitd QG wirs dnd rededfresf thiee
ot her and can nove up and down and stop at a specific height, the

first table all ovdulsstitetes tstarsd efrom an extedmml @rm:resrs:]mg miaa:ctﬁdleon it
in transferring the
substrate to the ot gperffompuiourssisppaidtid peocess on the ss@(smmtmbl e
allowing the substrate to be tenporarily placed on it in receiving
t he substrate frorhersin the interface section includes a transfer unit
5 for taking in the substrate from at least one of the
internal processing machines and transferring the
substrate to the external processing machine and
a substrate table unit for temporarily holding the
substrate in transferring the substrate between the
10 internal processing machine and the external processing
machine via the tréﬂsfer unit. The substrate table
unit has first and second tables that are laid one on
top of the other and can move up and down "and stop at
a specific height. Each of the first and second tables
15 has two placement tables side by side that allow two
substrates to be temporarily placed on them in trans-
ferring a substrate between the external'processing
machine and the internal processing machine. The
transfer unit transfers the substrate between the first
20 and second tables and at least one of the internal
processing maéhines.
In the processing system of the second aspect,
-each of the upper stage and lower stage of the
substrate table unit has the first and second tables
25 side by side. This enables the transfer unit in the

external processing machine to deliver the unprocessed

substrate to the external processing machine and



external processing machine. The transfer unit 5 transfers the
substrate between the first and second tabl es and at | east one of
the internal processing machi nes. . In the interface
section of the processing system the first table used in
transferring the processed 10 substrate to the external processing
machi ne and t he second table used-in7reeeiving the substrate from

t he external processing machi ne are provided i ndependently

in the substrate table unit, which enables the transfer unit in the

external processi p8c8R¢BENEHEO éggg% y.
P hé pi:&é@ﬁ&it aéb]?%m a%%lé g%(‘:%én%ﬁ%%gﬁglgo are 12#

Furt hernore, because the first’ d one

on top of the ot hmachine by @8&nshef sthStsAhe $@bserard trom ohish those
waf er tables are installed can nove up and down freely, the

substrate can be thadsdmenheightl. uriiioaethé rproddesing tact ftimd ovftaie
tabl e and second wafer table in the sane delivery position. The
arrangenent of theystestsade differs Seoonchdabbestiee| estenmInimoddwes-space

necessary for ) the installation of the system
Accordi ng td a setBgdnachine sidehcthe cawbatrate tablewvwnit oran themovesd

rovi ded a processin tem conprising a plurality of types of
Pnternal prgcessiﬂﬁ gngyaown suitably tgwglaceg%hergubstragg on gﬁ;

empty table, thereby allowing the substrate to wait for
processing.
When at least either he first table or the second

10 table is designed to accommodate two or more substrates,
an empty.table can'be used as a standby area in the
processing system of the first aspect, and the number
of standby areas is increased in the procéssing system
of the second aspect.

15 When the first wafer table or second wafer table
is designed to further perform an exposure process on
the substrate, for example, a peripheral exposure
process on a substrate, such as a semiconductor wafer,
this will not only allow the processing space to be

20 - used for two different types of exposure but also
enable the processes ranging from the peripheral
exposure process to the pattern exposure process or
from the pattern exposure process to the peripheral
exposure process to be carried out spéedily.

25 Additional objects 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



machi nes that perform various processes on a substrate,

-6 - and an interface section that delivers and receives the
substrate to and from an external processing nmachine for perform ng
a specific process on the substrate, wherei.n the interface section
i ncludes a transfer unit 5 for taking iﬁ the substrate from at | east
one of the i nternal. processing naChi fesTand transferring the
substrate to the external processing machi ne and a substrate table
unit for tenporarily holding the substrate in transferring the
substrate betweenlédenedOby practibeaadf ptle elisveayt b hi NBhanob §dwet e xédnet nal
processi ng machine via the transfer unit. The substrate table

unit has first anddgenbades abf ethée himveneidninayree orealized amp of the

ot her and can nove up and down and stop at a specific height. Each
of the first and ebtahBedabycmeans of thesinskrynrertaditiearrd eoming
side that allow two .Substrates_to be tenporarily placed on themin
trans- f cE£PRY BAELESRIAFLY R IRERA Pt cl® ct iR appeRded Glpims.

5 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The acéompanying drawings, which are incorporated
in and constitute a part of the specification, illust-
rate presently preferred embodiments of the invention,
and together with the general description given above

10 and the detailed description of the preferred embodi-
ments givé below, éérve to explain the principles of
the invention.

FIG. 1 is a schematic plan view of a:coating and
developing system according to an embodiment of the

15 present invention;

FIG. 2 is a schematic front view of the coating
and developing syétem of FIG. 1;

FIG. 3 is a schematic rear view of the coating and
developing system of FIG. 1;

20 FIG. 4 is a perspective view of an interface
section; |

FIG. SA is a side view of the substrate table unit
in the coating and developing system of FIG. 1;

FIG. 5B is a side view of the interface section

25 when the substrate tabie unit of FIG. 4 has risen;
FIG. 6 is a schematic plan view of the coating and

developing system of FIG. 1 when the wafer passing



machi ne and the internal processing nmachine. The transfer unit
t-ransfers the substrate between the first 20 and second tables and at

| east one of the internal processi ng nachi nes. In the
processi ng system of the second aspect, each of the upper stage and
| ower stage of the substrate table unit has the first and second
tables 25 side by side. This enables tfe transfer unit in the
external processing machine to deliver the unprocessed substrate to
t he external processing machi ne and

-7 - repecHanibReinr 6€85€Ing O t fib Lt L& ataPlOCESESE N
machi ne by neans of the sanme substrate table unit at t he sane
hei ght. Wen the procefIGng7t ast at paethallpeperspectisgsireawsofietheffers
fromthat on the external process- 5 i ng machi ne side, the substrate
table unit can beinberflace sectiap withdowm pladcahénttbablesecatrtengarbstrate
on any enpty table, thereby allowi ng the substrate to wait for

side by side;

5 FIG. 8 is a partially perspective view of the
interface section when the substrate table unit has
risen;

FIG. 9 is a schematic plan view of the coating and
developing system using the substrate table unit of

10 FIG.. 7;

FIG. 10 is a ééhematic plan view of the interface
section when the wafer passing mechanism is accessing
obliquely to the substrate table unit of FIG. 7; and

FIG. 11 is a schematic plan view of the interface

15 section when the wafer passing mechanism is accessing
the substrate table section of FIG. 7 face-to-face.
DETAILED DESCRIPTION OF THE INVENTION

A coating and developing system 1 according to an

embodiment of the present invention will be explained
20 by reference to FIGS. 1 to 3.

The coating and developing system 1 comprises
a cassette station 10, a processing station 11, and an
interface station 13. 1In the system, these component
parts are connected to each other to form an integral

25 structure.

The cassette station 10 loads and unload wafers W

(or substrates) into and from the system in units of



pr ocessi ng. When at | east either he first table or the second
10 - table is designed to accommbdate two or nore substrates, an
enpty table can be used as a standby area in the processi ng system
of the first aspect, and the nunber of standby areas is increased
In the processing system of the second aspect. ‘15 When
the first wafer table or second wafer tablel0 - I s designed to further
perform an exposure process on the substrate, for exanple, a

peri pheral exposure process on a substrate, such as a sem conduct or

waf er, thiga¥kbtta0t, 0pby akampléNeiR @REES| 68 3paGefLPs be TR
used for two different types of exposure but” al so enabl e t he

processes rangi ngaksettehgtacibfhgled loads an@x@ektadspaowassriw iireo
pattern exposure process or fromthe pattern exposure process to
t he peripheral or fromexhesuagssetbeeSs tThéepraceseilngustapienily ha®b
Addi ti onal objects and advantages of the invention w |l be set
forth in the desvarpousnpwhcessingl vashinesl of the sheeping wWpe BRabbvi ous
fromthe description, or may be
5 perform specific processes on wafers W one by one in

the coating and developing processes. The processing'

machines are provided in specific positions in a multi-

stage manner. The interface section 13 delivers a

wafer W to a pattern exposure machine 12 adjacent to

10 the processing station 11. The exposure machine is
located outside thé'system.

In the cassette station 10, a plurality of
cassettes C (e.g., four cassettes) are p;éced in a line
in positioning projections 20a 6n a cassette table 20

15 serving as a table unit in the direction of X shown in
FIG. 1, with the wafer inlet and outlet of each wafer
cassette facing the brocessing station 11 as shown in
FIG. 1. A wafer carriage 21 can move in the direction
of cassette arrangement (i.e., in the direction of X)

20 .and in the direction of wafér arrangement (i.e., in the
direction of 2, i.e., vertical direction). The wafer
carriage 21 can move along a transfer path 22 and
selectively access one of the cassettes C.

The wafer carriage 21 can rotate in the direction

25 of 0. The carriage is also able to access an alignment

unit (ALIM) and an extension unit (EXT) belonging to

the multistage unit section of a third processing unit



- 8 - | earned by practice of the invention. The objects and
advant-ages of the invention nmay be realized and obt ai ned by neans
of the instrunentalities and conbi na- tions particularly pointed
out in the appended clains. 5 BRI EF DESCRI PTI ON OF THE SEVERAL VI EWS
OF THE DRAW NG The acconpanyi ng draw ngs, which are

I ncor por at ed in and constitute a -parkl of-the specification, illust-
rate presently preferred enbodinents of the invention, and together
with the general description given above 10 and the detail ed

description of thereugfesres €ndgstocessing sBtfoi VEr i QYg, ¥ ve to
explain the principles of the i nvention. FIG 1is a

schematic pl an viexpbiined obateny. and devel opi ng system according to
an enbodi rent of the 15 present invention; FIG 2is a
schematic front view oThehpreooessimg statlonahﬂ ey ahapn ngraysfemmdans G

1; FIG 3 is a schematic rear view of the coating and

devel opi ng systenfbfeFi @ main yafer transfhGmachine) pdd sbecits cantey of

an interface section;
5 Around the main wafer transfer machine, one or more

groups of processing machines are arranged. Each group
is made up of various processing machines arranged in
a multistage manner.
In the coating and developing system 1 of the
10 embodiment, five processing machine groups Gl, G2, G3,
G4, and G5 can be airanged. A first and second
processing machine groups Gl and G2 are arranged in the
front of the system (i.e., in the lower pért of FIG. 1).
A third processing machine group G3 is arranged
15 adjacent to the cassette station 10. A fourth process-
ing machine éroup G4 is put adjacent to the interface
_section 13. As an option, a fifth processing group G5
is arranged at the back of the system.
As shown in FIG. 2, in the first processing machine
20 group Gl, two spinner-type processing machines are
| arranged one on top of the other. They perform
specific processes on the wafer W on a spin chuck in
a cup CP. For example, they are a photoresist coating
machine (COT) and a developing machine (DEV) laid one
25 on top of the other in that order from the bottom.
Similarly, in the second processing machine group G2,

two spinner-type processing machines, for example,



FIG 5A is a side view of the substrate table unit in the coating
and devel opi ng systemof FIG 1, FIG 5B is a side view of the
interface section 25 when the substrate table unit of FIG 4 has risen;
FIG 6 is a schematic plan view of the coating and . devel opi ng
systemof FIG 1 when the wafer passing
- 9 - mechani smis accessing the~sub%trate table unit;
FIG 7 is a partially perspective view of the i nterface section
with two placenent tables arranged si de by side; 5 _ FI G
8 is a partially aephpeoreyisti evabingheachine (COD)eahdce deceélopingien the
substrate table unit has risen; FIG 9 is a schematic
pl an view of the maahing 4PEV) laid omlevehopopgofyshenptBenginhthatbstrate
table unit of 10 FIG 7, . FIG 10 is a schematic plan view
of the interface order from the bottom. It is desirable that the
photoresist coating machine (COT) should be placed at
5 the lower stage, since the discharging of the photo-
resist solution is a difficult problem in terms of
structure and maintenance. The photoresist coating
machine (COT), however, may be placed at the upper
stage as the need arises.
10 In the third processing machine group G3, open-
type processing maéhines are laid one on top of another
in eight stages as shown in FIG. 3. These machines
perform specific processes on the wafer W'on a table
(not shown). For example, in the third processing
15 machine group G3, a cooling machine (COL) for cooling
the wafer, an adhesion processing machine (AD) -for
improving the fixation of resist by dehydrating the
surface of the wafer, an alignment machine (ALIM) for
aligning the wafer, an extension machine (EXT), two
20 pre-baking machines (PREBAKE) for heating the wafer
before exposure, and two post-baking machines (POBAKE)
for heating the wafer after exposure are laid one on
top of another in that order from the bottom.
Similarly, in the fourth processing machine group
25 G4, open-type processing machines are laid one on top

of another in eight stages. For example, in the fourth

processing machine group G4, a cooling machine (COL),



section when the wafer passing mechanismis accessing obliquely to-
the substrate table unit of FIG 7; and FIG 11 is a schematic
pl an view of the interface 15 section when the wafer passing nmechani sm
I s accessing the substrate table section of, FIG 7 face-to-face.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON A coating and devel opi ng
system 1 according to an enbodi ment ¥ t-he present invention will

be explained 20 by reference to FIGS. 1 to 3. The coating
and devel opi ng system 1 conprises a cassette station 10, a

processing stati ognldxtéislidf/cooling MA@ BN PN ad edtbrddi®rSyst em

t hese conponent parts are connected to each other to forman

integral 25 BAEHLAST EEXT), a cooling hcHERS tdaL 51 alwd prlHadady and
unl oad wafers W (or substrates) 1nto and fromthe systemin units

of _ ~ machines ?PREBAKE), and two pdit-baking matidarsette C for
exanple, in units of 25 warers. The cassette station also | oads and
unl oads a waver \WPOBRKE) are laid one on top of another in that order

5 from the bottom.

Thermal interference between the machines can be
reduced by arranging the cooling machine (COL) and the
extension/cooling machine (EXTCOL), whose processing
temperatures are low, at the lower stages and the

10 pre-baking machines (PREBAKE), post-baking machines
(POBAKE), and édheéion processing machine (AD), whose
processing temperatures are high, at the upper stages.

In the coating and developing system'l, the fifth
processing machine group G5 represented by a broken

15 line can be arranged at the back of the main transfer
machine 23'as.described'abbve. The multistage process-
ing machine in the fifth processing machine group G5
can move sideward along a guide rail 24 when viewed
from the main wafer transfer machine 23. Therefore,

20 even when the multistage proéessing machine in the
fifth processing machine group G5 is provided at the
back of the main wafer transfer machine 23 as shown in
the figure, sliding the fifth processing machine group
G5 along the guide rail 24 secures a space at the back

25 of the main wafer transfer machine 23, which facili-
tates the maintenance of the main wafer transfer

machine 23 from behind the system. Instead of sliding



or fromthe cassette C. The processing station 11 has vari ous

pr ocessi ng machi nes of the sheeting type that 5 perform specific
processes on wafers Wone by one in t he coating and devel opi ng
processes. The processing machi nes are provided in specific
positions in a multi- stage manner. The interface section 13
delivers a wafer Wto a pattern expddure machine 12 adjacent to 10
the processing station 11. The exposure nachine is | ocat ed out side
the system In the cassette station 10, a plurality of

cassettes C (e.g. 11&@&_{1%6&%@ eSle P Eidd ¥ 174 2 thdanultistage N
positioning projections 20a on a cassette table 20 15 serving as a
table unit in thepdbcessing mdchimhom the fifth prddesdingvnidchire waf er
inlet and outlet of each wafer cassette facing the processing
station 11 as shognmoup G5 may titiodtwardivafmom dzhe | sypetad asirshmawre by t he
direction of cassette arrangenent (i.e., in the direction of X) 20
and in the directdob-déshal tnesrimiEdent. (iThe pivotak movement dikssti on
of Z, i.e., vertical direction). The wafer carriage 21 can nove

al ong a transfer PAkes 2Pt ;ealsy to secuxs xtSipads frwdshe ghrinfengnce of
cassettes C. . The wafer carriage 21 can rotate in the direction
25 of [err]. thhanein vafer|transtenmachinectdss an al i gnnent

Because the main wafer transfer machine 23 can not
only move vertically but also rotate in the direction
of 0, it can access each unit in the first to fifth

10 processing machine groups Gl1, G2, G3, G4, and G5.
The main wéfer traﬁéfer machine 23 has three pairs of
tweezers 23a that hold a wafer directly. The three
pairs of tweezers are laid one on top of_énother.
Using any pair of tweezers 23a, the main wafer transfer
15 machine can load and unload a wafer into or from each
machine in the first to fifth processing machine groups
Gl, G2, G3, G4, and G5.

In the coating and developing system 1, to make

a down flow of clean air toward the cassette table 20,
20 the transfer path 22 of the wafer carriage 21, the

first to fifth processing machine groups Gl, G2, G3, G4,

and G5, and the interface section 13, a filter unit 25

composed of a high-performance filter, such as a ULPA

filter (Ultra Low Penetrate Air filter), or a chemical
25 filter is provided in each of the cassette station 10,

processing station 11, and interface section 13 in the

upper part of the system as shown in FIG. 2. When the



unit (ALIM and an extension unit (EXT) belonging to the nultistage
unit section of a third processing unit 11 - group G3 on
the processing station 11's side, as explalned | at er.

The processing station 11 has nmain transfer neans . (i.e., a min

waf er transfer machine) 23 in its center. Around the main wafer
transfer machi ne, one or nore gr oups %? processi ng machi nes are
arranged. Each group is made up of various processing nachines
arranged in a nultistage manner. In the coating and
devel opi ng syst emairo$uppriedOfrometivd dupetitearn i §bderof eslié Nfii Ieshi wmeit
groups Gl, @&, G3, 4, and G can be arranged. A first and second
processi ng machi nd>gpaapes Cthrougitotlze ef bl tengenit n2$ heparticles ramd of the
system (i.e., in the |lower part of FIG 1). A third processing
machi ne group G3 Psgani@ngemponsnts axg aremeved fremcthecrir andtthm alr A

fourth process- . . .
makes a down flow of clean air as shown by solid lines

5 and broken lines in FIG. 2. In order that a down flow
of clean air may be particularly formed in the photo-
resist coating machine (COT) and developing machine
(DEV) where organic components are produced, ducts are
installed in these machines.

10 The interface section 13 has the same length in
the direction of dééth (in the direction of X) as that
of the processing station 11 but is shorter in the
direction of width. On the base 13a of the interface
section 13, there is provided wafer transfer means

15 (i.e., a wafer carriage) 32 that can move freely along
a transfer path 31 laid in the direction of X. The
wafer carriage 32 can not only rotate in the direction
of 0 by means of a shaft 32a as shown in FIG. 4 but
also access the extension machine (EXT) belonging to

20 the fourth processing machine group G4 in the process-
ing station li. The wafer carriage 32 can access
a first table 34 and a second table 35 obliquely, not
face-to-face.

In the interface section 13, a substrate table

25 unit 33 is provided in the front of the base 13a and at

its one end close to the exposure device 12. As shown

in FIGS. 4, 5A and 5B, the substrate table unit 33 has



ing machine group 4 is put adjacent to the interface section 13. As

an option, a fifth processing group Gb I s arranged at the back of
the system As shown in FIG 2, in the first processing machine
20 group Gl, two spinner-type processing nachines are arranged
one on top of the other. They perform specific processes on the
wafer Won a spin chuck in a cup €P. Xeor -exanple, they are a
phot or esi st coati ng machi ne (COT) and a devel opi ng nmachi ne (DEV)

| aid one 25 on top of the other in that order fromthe bottom

Simlarly, in the sagyd %&e%%' %cfytnq:]hg!r UPpe# stage and W second

spi nner -type processing I'nes exanpl'e

- 12 - S %%’ilestsscgac; (5 ’IE:QJE & tdd) and Aarflanieo g

machi ne (DEV) laid one on top o he ot I n tHat order fromthe
bottom It is de%p’-?d%l@-&dﬁ ntc%ment by mi¥Heo¥5 1 s i W dwishinge ( COT)

shoul d be pl aced at the | ower stage since the discharging of the
phot o- r @:@cﬂtazsl@nut(lm ishowndi fafrid Bdopraiblary ieights dhe
5 substrate table unit 33 is located in a position where

the transfer arm 12a, serving as the transfer means of
the exposure machine 12, can access the table unit.
Specifically, the substrate table unit is located in
such a position as enables the transfer arm 12a to

10 receive the wafer placed in the specific place of the
substrate table unif 33 or place the transferred wafer
W in a specific place of the substrate table unit 33.

The first wafer table ‘34 has basicaliy the same

structure as that of the second wafer table 35. A

15 detailed explanation of the first wafer table 34 will
be given. The first wafer table 34 includes a support
base 34a part of which is stuck fo an up-and-down
support means (i.e., an elevator post) 33a that moves
up and down by means of the driving mechanism, a

20 plurality Sf periphery support members 34b that are
provided on the support base 34a and suppoxrt the
periphery of the wafer W, and a suitable number of
sﬁpport pins 34c provided in the vicinity of the center
of the support base 34a. As shown in FIG. 5B, the

25 support pins 34c support the wafer W in the vicinity of
the wafer’s center and the periphery support members

34b support the wafer’s periphery. Being supported



structure and mai ntenance. The photoresi st coating machi ne (COT),
however, nmay be placed at the upper stage as the need arises. 10
In the third processing machi ne group G3, open- type processing
machi nes are laid one on top of another in eight stages as shown in
FIG 3. These machi nes perform specific processes on the wafer Wn
a table (not shown). For exanple,~intihe-third processing 15
machi ne group G3, a cooling machine (COL) for cooling ~ the wafer, an
adhesi on processing machine (AD) for | nproving the flxatlon of

resist by dehydr ahi¥) wdif, the wafed{2GR fLled h Walers: At 3ld

machi ne (ALIM for aligning the wafer, an extension nmac |ne (EXT),

two 20 pr e- ke ey Imc hi Siasi (HAFBAKRe fcdignt 'Méﬁ‘%é’lﬁf@@S .
bef ore exposure, and two post-baki ng machi nes ( POBAKE) for heating

the wafer after eixprolsudes a esuppoktormbde 35a, perdigfh FuPPgurt infenidedls
order fromthe bottom Simlarly, in the fourth processing
machi ne group 255b, a3d syppoatyEins @Sessing machines are laid one on top
of another in eight stages. For exanple, in the fourth processi ng
machi ne gréup &4, a cd%lpe@pph&#ﬁlmgxggggre machine 36 that performs a

peripheral exposure process on the wafer W is provided

at the end of the base 13a of the interface section 13

opposite to the substrate table unit 33, specifically

at the back of the system. The wafer carriage 32 can
10 also access the peripheral exposure machine 36.

In the coatiné‘and developing system 1, although
the processing station 11 is fixed on the floor F as
shown in FIGS. 2 and 3, the cassette sta;ion 10 and
interface section 13 can slide in the direction of X

"~ 15 in FIG. 1. This is achieved by providing a slide
caster SC on the bottom surface of each of the cassette
table 20 and the base 13a of the interface section 13.
The same thing may be achieved by laying suitable
rails on the floor F beforehand and providing a s;ide
20 mechanism or wheels that can slide over the rails, on
the bottom surface of each of the cassette table 20 and
the base 13a.
| Hereinafter, the operation of the coating and
developing system 1 constfucted as described above will
25 be explained. First, in the cassette station 10, the
wafer carriage Zi accesses a cassette C that houses

unprocessed wafers on the cassette table 20 and takes



- 13 - an extension/cooling machine (EXTCOL), an extension
machi ne (EXT), a cooling machine (COL), two pre-baking ‘machi nes
(PREBAKE), and two post - baki ng nmachi nes (POBAKE) are |l aid one on
top of another in that order 5 fromthe bottom Ther mal
I nterference between the machi nes can be reduced by arranging the
cool ing machine (COL) and the extendBonfcool i ng machi ne (EXTCOL),
whose processing tenperatures are low, at the |ower stages and the
10 pr e- baki ng nmachi nes (PREBAKE), post-baking machi nes

(POBAKE), and adigt QNwRITRGCHS ERImTRABI BEsE8Pte ¢0S@hen, the WaEEESSINg
tenperatures are high, at the upper stages. In the coating and

devel opi ng syst edakribie Rif Wdves to ther a¢egamestNaekhiaedaupMEd
represented by a broken 15 | ine can be arranged at the back of the

mai n transfer locatedndn theltudtideagei haghdhevén the mhlirdspageess-
process- ing machine in the fifth processing machine group G5
can nove sidewar dng ewdghdnguigteupaGl3 34 whenprbeesding statibnoiilt hadmai n
waf er transfer machine 23. Therefore, :

5 delivers the wafer W to the alignment machine (ALIM).

After the orientation flat alignment and centering
of the wafer W have been completed, the aligned wafer W
is received by the main wafer transfer machine 23.

The main wafer transfer machine 23 move to the front

10 of the adhesion processing machine (AD) located at the
lower stage of the-élignment machine (ALIM) in the
third processing machine group G3 and loads the wafer W
into the adhesion processing machine. Thén, the main

wafer transfer machine 23 loads the wafer into the

15 cooling machine (COL) belonging to the multistage
machine in the third processing machine group G3 or the
fourth processing machine group G4. The wafer W is
heated to the setting temperature before the photo-
resist coating-process, for example, 23°C in the cooling

20 machine (COL).

After the cooling process has been completed, the
main wafer transfer machine 23 unloads the wafer W from
the cooling machine (COL), replaces it with another
wafer W held therein, and loads the cooled wafer W into

25 the photoresist coating machine (COT) belonging to the

multistage machine in the first processing machine

group Gl or the second processing machine group G2.



20 even when the nultistage processing nmachine in the fifth
processi ng machine group Go is provided at the back of the main
waf er transfer nachine 23 as shown in the figure, sliding the fifth
processi ng machi ne group G along the guide rail 24 secures a space
at the back 25 of the main wafer transfer machine 23, which facili-
tates the maintenance of the main wafer trangfer_. machi ne 23 from
behind the system Instead of sliding

- 14 - linearly along the guide rail 24, the multistage

processing machine in the fifth processing machine %%gup G may
turn outward from® Hehe\BhahRres o fPafing maching(GRBh Itheywateric 1.
The pivotal novengnt also, 5 makes it easy to secure a space for, the
mai nt enance of  +5 ©0oaefh Wiy phateresigte SHatHiqf B3 2 spin coating
Because the main wafer,transfer hi ne 23 can nqt . ,. only nove
vertically but alli\%}}%q He AL I‘?e%’r t%’glﬁ" on the Vfﬁfe[’érsr]s,“ﬁlfta‘?a'n access
each unit in the firstyfoufiffd plkore IO LSINhISRILE 9 0MP% Bl o,
G, 4, and Gb.

5 the wafer main transfer machine 23 unloads the wafer W
from the photoresist coating machine (COT) and loads it
into the pre-baking machine (PREBAKE). In the pre-
baking machine'(PREBAKE), the wafer W is heated at a
specific temperature, for example, 100°C for a specific

10 time to evaporate the remainiﬁg solvent from the coated
film on the wafer ﬁ.

After the pre-baking has been completed, the main
wafer transfer machine 23 unloads the wafér W from the
pre-baking machine (PREBAKE) and loads it into the

15 extension/cooling machine (EXTTCOL) belonging to the
multistage machine in the fourth processing machine
group G4. In the extension/cooling machine (EXTTCOL),
the wafer W is cooled to a temperature suitable for the
next step, that is, the peripheral exposure process at

20 the periphéral exposure machine 36, for example, to 24°%C.
After the cooling has ended, the main wafer transfer
machine 23 transfers the wafer to the extension machine
(EXT) Jjust above and places the wafer W on a specific
table (not shown) in the extension machine (EXT).

25 When the wafer is placed on the table of the

extension machine (EXT), the wafer carriage 32 of

~the interface section 13 accesses the table from the



The main wafer transfer machine 23 has three pairs of tweezers 23a
that hold a wafer directly. The three pairs of tweezers are laid
one on top of another. Usi ng any pair of tweezers 23a, the main

waf er transfer 15 machi ne can | oad and unload a wafer into or from each
machine in the first to fifth processing machi ne groups G, &, G3,
4, and Gb. In the coating and 2deved opi ng system 1, to nake

a down flow of clean air toward the cassette table 20, 20 the transfer
path 22 of the wafer carriage 21, the first to fifth processing

nmachi ne groups Ggq i{& s{de and recefdl Ehe RSN G .1 NG FIECLI ON

13, afilter unit conposed of a high-performance filter, such as

a ULPA fiddeFiddd 32 lauPamd AW ifitdd &he gdriphdian cal 25

filter is provided in each of the cassette station 10, processi ng
station 11, and iexpodace meeiin 363 o e interfacadlpReitioar tinf e

systemas shown in FIG 2. Wen the
- 15 - peripheral exposure machine 36 performs an exposure
5 process on the periphery of the wafer W.
After the peripheral exposure process has been
completed, the wafer carriage 32 unloads the wafer W
from the peripheral exposure machine 36 and places the
wafer W on the first wafer table 34 at the upper stage
10 of the substrate table unit 33. The wafer carriage 32
moves over-tﬁe traﬁéfer path 31 along the substrate
table unit and places the wafer on the first wafer
table 34 in a specific pdsition on the t;énsfer path.
In this case, the wafer carriage 32 accesses the first
15 wafer table 34 obliquely, not face-to-face, and places
the wafer W on the first wafer table 34 as shown in
FIG. 6. In other words, the step motor provided on the
drive mechanism 32b shown in FIG. 4 is controlled by
the control signal from a controller (not shown) so
20 that the arm 21 of the wafer carriage 32 can access
the first wafer table 34 obliquely. By this oblique
access, the wafer W is placed on the first wafer table
34 fasfer than when the wafer carriage 32 is moved to
the face-to-face position with the first wafer table 34.
25 Thereafter, the substrate table unit 33 rises as
shown in FIG. 5B and waits for the transfer arm 12a of

the exposure machine 12 to access the unit.



air supplied fromthe upstreamside of the filter unit 25 passes
through the filter unit 25, particles and organi ¢ conponents are
renoved fromthe air and the air makes a down flow of clean air as
shown by solid |ines 5 and broken lines in FI'.G 2. 1In order that a
down fl ow of clean air may be partigylarJy formed in the photo-
resi st coating machine (COT) and devel opi ng nachi ne (DEV) where

or gani ¢ conponents are produced, ducts are installed in these
machi nes. 10 ._The interface section 13 has the sane length in

the direction of SResifiGallhe the awhsdrade kable mpkt waits fogf thge
processing station 11 but is shorter in the ar&ci_ir,rection of width. On
the base 13a of (HRANSHSH fafde 122 of thg gxpesurs maglide d2)8, tgeasfarer

fansTer Teans e wadon § pdb R 7 0 Gt R A5
water oot iage, SR lnCi  Sdd Rd 52 ety spe, phiek >

ext ensi on gaChi N PM: e il Whidbudd mach il 104D YRS TR0 Tochi ne

group 4 in the process- I'ng station r carriage 32 can

access a diigcded ARl fer3d i the ¥RUhd I3 aPld Welang not

face-to-face.
temporarily retreated, the substrate table unit 33 goes

down to the position shown in FIG. 4.
Then, the transfer arm 12a of the exposure machine

10 12 receives the wafer W that is placed on the first
wafer table 34 and Qaits for pattern exposure. The
transfer arm then retreats into the exposure machine 12,
which performs a specific. pattern exposu;é process on
the wafer W.

15 After the wafer W on the first wafer table 34 has
been transferred by the transfer arm 1l2a as described
above, the substrate table unit 33 rises again to thel
position shown in FIG. 5. The wafer carriage 32
receives the exposed wafer W on the second table 35 and

20 transfers it to the extension machine (EXT). Then, for
the next ﬁrocess, for example, a post-exposure baking
process, the wafer is transferred by the main wafer
transfer machine 23 to the post-baking machine (POBAKE).
Thereafter, the wafer is subjected to specific proc-

25 esses one after another.

As seen from the above-described processes, in the

coating and developing system 1 of the embodiment, even



In the interface section 13, a substrate table 25 unit 33 is provided
in the front of the base 13a and at its one end close to the
exposure device 12. As shown in FIGS. 4, 5A and 5B, the substrate
table unit 33 has , - 16 - ' a
first wafer table 34 at the upper stage and a second waf er table 35
at the lower stage. It can nmake an = up2Znd=down novenent by means of
a suitable driving mechani sm (not shown) and stop at any height. The
5 substrate table unit 33 is located in a position where t he

transfer arm 12a, j feENe NExPSstPE haGEAS 1IEHYY Sfternal prdteddRRpUre
machi ne 12, can access the table unit. Speci ficall'y, the substrate

table unit is | ocRd€Nin®, has it$Uskn atPOsd P EN@P| e td¥an tdansfer arm
12a to 10 receive the wafer placed in the specific place of the

substrate tabl e utransSfepra prafer tmestdctisl e betivedi ethe system \&rd) the
specific place of the substrate table unit 33. The first wafer
tabl e 34 has basiespdsuréanacinine via thetsubdturatestalhbe wiit 33 i diee
wafer table 35. A

5 interface section 13.

The substrate table unit 33 that relays the
transfer has the first wafer table 34 on which the
wafer W transferred from the system is placed, or the
OUT-side wafer table, at the upper stage, and the

10 second wafer table 35 on which the wafer to be trans-
ferred to the systéﬁ is placed, or the IN-side wafer
table, at the lower stage. The substrate table unit is
designed to move vertically. The OUT-sidé wafer table
and the IN-side wafer table are laid one on top of the

15 other. This arrangement saves the floor space and
prevents the system from getting too large even if the
diameter of a wafer gets larger.

Because the first wafer table 34 and second wafer
table 35 move up and down to the specific delivery

20 position, the transfer arm 1l2a of the exposure machine
12 can place the processed wafer W and receive the
unprocessed wafer W in the same position. Since the
substrate table unit 33 can stop at any height, even if
the wafer delivery position (or height) of the transfer

25 arm 12a of the exposure machine 12 differs, the wafer

delivery position can be adjusted to the wafer delivery

position (or height) of the transfer arm 12a of the



15 detail ed explanation of the first wafer table 34 w | be
gi:ven. - The first wafer table 34 includes a support base 34a part of
which is stuck to an up-and-down support neans (i.e., an el evator
post) 33a that noves up and down by nmeans of the driving nmechani sm
a 20 plurality of periphery support nenbers 34b that are

provi ded on the support base 34a and support23he- peri phery of the
wafer W and a suitabl e nunber of support pins 34c provided in the
vicinity of the center of the support base 34a. As shown in FIG

5B, the 25 SERPBEhLral AacR{fe SYPPRY! jhde d6hEFo)Y iAgt ERe VEEhStENLOT
the wafer's center and the periphery support nmenber s 34b support

the wafer's peripbebY¥e BRiBY3SUPPOth&dinterface section 13.
- 17 - this way, the wafer is placed on the first wafer

table 34. Simlarly, tBecaasenfinwveherenbbiéméht, the wafFeel odesiageupport
tabl e 35a, periphery support nenbers 35b, and support pins 35c.
can access the substrate table unit 33 obliquely, not
5 face-to-face, when the wafer carriage 32 transfers the
wafer between the extension machine (EXT) and the
substrate table unit 33 in the fourth processing
machine group G4, the distance over which the wafer
moves along the transfer path 31 can be made shorter
10 than before. This shortens the transfer time and
prevents dust from.being produced during the transfer.
In the coating and developing system 1 of the
embodiment, the cassette station 10 and iﬁterface
section 13 can slide in the direction of X in FIG. 1.
15 This facilitates the'maintenance.of the cassette
station 10, the interface section 13, and even the
exposure machine 12.
While in the coating and developing system 1, the
separately pfovided periphéral exposure machine 36
20 performs a peripheral exposure process on a wafer,
the peripheral exposure machine 36 necessary for the
peripheral exposure process may be added to the first
wafer table 34 as shown in FIG. 2 or second wafer table
35 and the peripheral exposure process be carried out
25 at the first wafer table 34 or second wafer table 35.

With this configuration, the transfer distance from the

extension machine (EXT) to the peripheral exposure



5 A peripheral exposure machine 36 that perforns a

peri pheral exposure process on the wafer Wis provided at the end
of the base 13a of the interface section 13 -~ opposite to the
substrate table unit 33, specifically at the back of the system
The wafer carriage 32 can 10 al so access the peripheral exposure

machi ne 36. In the coating. and Zfevet opi ng system 1, al though
the processing station 11 is fixed on the floor F as shown in FIGS.
2 and 3, the cassette station 10 and interface section 13 can slide

in the directionmichindan bé reiMinated . ThiThis stedi-eaesl the prodedsig a
slide ' caster SC on the bottom surface of each of the cassette

tabl e 20 and the rapetida af d (whold erridicupmrds sws 1the generatifire csfanme
thing may be achi eved by laying suitable rails on the floor F

bef orehand and prdusgtli ndthe slideingtfion ofhedhmnisansfenidis tandentfuxdthest i de
over the rails, on the bottom surface of each of the cassette table
20 and t hagzeens khe time during wigkah ridhe arafendpmunasesh tef the
coating and deve] opi ng system 1 constructed as descri ped above w ||
25 be &pl ai e ankient awmegpherasshichiiprevay thegield.  yafer

carriage 21 accesses a_cassefte C that houses unprocessed wafers on
the cassette table 20 Waile sksthe coating and development system 1,

each of the.first wafer table 34 and second wafer table
35 in the substrate table unit -33 enables only one
wafer to be placed on it, it may have a structure that

10 enables more than one wafer (e.g., two wafers) to be
placed as the subsffate table unit 41 in each of
FIGS. 7 and 8 does.

Specifically, in the substrate tablg:unit 41,
the first wafer table 42 at the upper stage has two

15 placement tables 42a and 42b side by side and the
second wafer table at the lower stage has two placement
tables 43a and 43b side by side. This structure
enables each of the first wafer table 42 and second
wafer table 43 to place two wafers at the same time.

20 Therefore, for e#ample, in the first wafer table 42 at
the upper stage, the placement table 42a is used as an
IN-side placement table and the placement table 42b is
used as an OUT-side placement table. Similarly, in the
second wafer table_43 at the lower stage, the placement

25 = table 43a is used as an IN;side placement table and the
placement table 43b is used as an OUT-side placement

table. This enables the substrate table unit 41 to



- 18 - out a wafer Wfromthe cassette C. Then, the wafer

carriage 21 noves to the alignnment machine (ALIM | ocated in the
mul ti stage nachine in the third process- i ng machi ne group G3 of
the processing station 11 and 5 delivers the wafer Wto the alignnent
machi ne (ALI M. After the orientation flat alignnment and
centering of the wafer Whave been cdhpleted, the aligned wafer W
is received by the main wafer transfer nmachine 23. The mai n waf er
transfer machine 23 nove to the front 10 of the adhesi on processing

machi ne (AD) | ocadeall aritlhemore wafedsVet #t#€lfe Ofhdhetiné | SBEREaF@chi ne
(ALIM in the third processing nachine group G3 and | oads t he wafer
w

i nto theakesbn 33 podsiiinprmeidee. tidefundbfoedn, for
waf er transfer machine 23 | oads the wafer into the 15 cool i ng machi ne
(COL) bel ongi ng texamplenladpisiging the tacwmchinke and tdbvimg el feasessi ng
machi ne group G3 or the fourth processing machi ne group 4. The
wafer Wis a2 staandly tareshe setting tenperature before the photo-

5 Use of the substrate table unit 41 enables the
transfer arm 44a of ﬁhé pattern exposure machine 44
to place the exposed wafer W on ﬁhe right table and
receive the unexposed wafer W from the left table or
vice versa.

10 As with the substrate table unit 33, the wafer
carriage 32 is confﬁolled so as to access, for example,
the two placement tables 42a and 42b in the first wafer
table 42 at the upper stage obliquely( an face-to-face,
as shown in FIG. 10. This not only shortens the

15 transfer distance along the transfer path 31 and the
transfer time in transferring the wafer between the
extension machine (EXT) and substrate table unit 41
in the foﬁrth processing machine group G4 but also
suppresses the generation of dust due to the transfer.

20 As shown in FIG. 11, the wafer carriage may be designed
to access the placement tables 42a, 42b of the first
wafer table 42 in the substrate table unit 41 face-to-
face.

The placement tables 42a, 42b of the first wafer

25 table 42 in the substrate table unit 41 may be used as
Placement tables on the IN side or the OUT side and the

Placement tables 43a, 43b of the second wafer table 43



resi st coating process, for exanple, 23[err]Cin the cooling 20

machi ne (CQL). After the cooling process has been conpl eted,
t he mai n waf er transfer machi ne 23 unl oads the wafer Wfrom
the cooling machine (COL), replaces it with another waf er Whel d
therein, and | oads the cooled wafer Winto the photoresist coating
machi ne (COT) belonging to the nﬂlt?§tage machine in the first
processi ng machi ne group Gl or the second proceSS|ng machi ne group
K. - 19 - In the
phot oresi st coat mag dechised @€Oplacehentatabl¥é on the 0y¥Tceidtiedowi thea
phot oresi st solution by a spin coating nmethod to forma thick film
on the wafer's sUif sdde. Because theAftiestt wafpirotebdsi 42 eovdt sagopdocess
has fi ni shed, 5 the wafer main transfer machi ne 23 unl oads the wafer
W from t wafswotabdsi 43 dvathegsubskirase( tableapaitoddsaliow two
into the pre-baking machine (PREBAKE). In the pre- baki ng machi ne
( PREBAKE), the erg te heapdaced at the same time, the necessary

5 structure for the peripheral exposure process of wafers

may be added to, for example, either the placement
table 42a or placement table 42b in the first wafer
table 42, and the peripheral exposure process be
carried out at either the placement table 42a or
10 placement table 42b; The same is true for the second
wafer table 43. |
Although the embodiment is a system that performs
a coating and developing processes on a wéfer in the
photoresist processing step, the present invention is
15 not limited to this. For instance, the invention is
applicable to a processing system that transfers
substrates, such as wafers, between a system provided
with a processing machine and another machine outside
the system via an interface. Substrates are not
20 limited to wafers and may be LCD substrates, CD
substrates, photomasks, various tYpes of printed-
circuit boards, or ceramic substrates.
With the above-embodiment, the processing system
enables the transfer means of an external processing
25 machine to transfer and receive a wafer smoothly.
Because the first wafer table and second wafer table

are laid one on top of the other and the substrate



specific tenperature, for exanple, 100[err]C for a specific 10 time to
-evaporate the remai ni ng solvent fromthe coated filmon the wafer
W After the pre-baking has been conpleted, the nain _

waf er transfer machine 23 unl oads the wafer Wfromt he _pr e- baki ng
machi ne (PREBAKE) and loads it into the 15 ext ensi on/ cool i ng nmachi ne
(EXTTCOL) bel onging to the mul ti stagéZmachi ne in the fourth
processi ng machi ne group G4. In the extension/cooling machine .
(EXTTCQL) , the wafer Wis cooled to a tenperature suitable for the

next step, that itablleeupiti phewhicRXPRE65ECwREELCEEbAbs APe instH®led
peri pheral exposure machine 36, for exanple, to 24[err]C After the

cool i ng has endedecanhmowei npwahdr dowangfeely, a waféecBafebd31baasaf htot he
wafer to the extension machine (EXT) just above and places the
waf er Won a specahdcunloaded fabmetheofisbbweifép thblexafndssesofi@chi ne
(EXT). 25 When the wafer is placed on the table of the
ext ensi on machi newdExT) tabhe #mfthecsameadel8feny positiont heThet sphese
section 13 gccessggcéggaigbggrfggg1gggtallation of the system can be
minimized.
Because the wafer tables are arranged one on top
of the other and can move up and down, the transfer
means of the external processing machine-can-receive a
10 substrate and deliver the processed substrate from the
external processiné.machine by means of the substrate
table unit of the same height. When the processing
tact time on the system side differs from:that on the
external proceséing machine side, the substrate table
15 unit can be moved up and down suitably to place the
substrate on any empty wafer table, thereby allowing
the substrate to wait for processing. Since the up-
and-down movement of the substrate table unit carries
out the standby procedure, it is not necessarj to move
20 the transfer means on the external processing machine
side and the transfer means on the system side up and
down.
Because the first wafer table and second wafer
tables each have a structure that allows two or more
25 substrate to be placed on it, the first wafer table or

second wafer table can be used as a standby section.

Therefore, it is possible to adjust the processing time



- 20 - opposite side and receives the wafer W The wafer

carriage 32 loads the wafer Winto the peri pheral exposure machi ne
36 of the interface section 12. The peri pheral exposure nachi ne 36
perfornms an exposure 5 process on the periphery of the wafer W

After the peripheral exposure process has been conpl eted, the wafer
carriage 32 unl oads the wafer W f+on2ghe~peri pheral exposure
machi ne 36 and pl aces the wafer Won the first wafer table 34 at

t he upper stage 10 of the substrate table unit 33. The wafer carriage
32 noves e t al ong the substrate

table unit and plgﬁgérég %%?gﬁé ta ﬁ'p%éést waf er table 34 in a
speci fic position on thget &m%eﬁafé}htab e or_splohll' #afdcta M}& yefer
carriage 32 accesses the first er aB B |que not

face-to-face, andd@éﬁ@ﬁéd too?erféﬂﬁ Xﬁj€§%3¥ﬁfetﬁfoééé§toﬂﬂéﬁé table 34 as

shown in her words e step notor provided on the
drive nechanlsn133bb§hﬁaeelanF1€i 4ihén COREr £116€ PAfer table!dR SQUAL!

signal froma controller (not shown) so 20 that the arm 21 of the
waf er carrifge 32waferatabdé is furthéhedésighedafer péibbem3dndbhéguel y. By
this oblique access, the wafer Wis placed on the first wafer table

exposure process on the substrate, for example,

a peripheral exposure process on a substrate, such as
a semiconductor wafer, this will not only allow the
processing space to be used fof two different types of

10 exposure but also enable the processes ranging, for
example, from the ééripheral exposure process to the
pattern exposure process or from the pattern exposure
process to the peripheral exposure procesé to be
carried out speedily.

15 Additional advantages and modifications will
readily occurs to those_skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordinély, vafious

20 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.



34 faster than when the wafer carriage 32 is noved to t he
face-to-face position wt first wafer table 34. 25
Thereafterfﬂﬂﬁ??ﬁﬂiﬁ??ﬁgh?the unit 33 rises as shown in FIG 5B
and waits fo “ﬁ“‘“r““ﬁ““ ﬁi)m 12a of t he exposure machine 12 to
access the uﬂm

- 21 -

Speci fically, *t he §ubstrate table unit wakts29or-t he transfer arm
12a of the exposure nmachine 12 to transfer the wafer Wsubjected to
the specific pattern exposure process at the exposure nmachi ne 12.
After the transfer 5 arm 12a of the egﬂgfﬂge machi ne 12 has pl aced the
exposed wafer Won the second wafer table 35 and tenporarily

retreated, the substrate tAbeoueshlﬁ 9?§§em comprig9Wg:to the position
shown in FIG 4. Then, ransfer arm 12a of the exposure

machi ne 10 12 recalp&ﬁrbhityaberthébabflinﬁéﬁﬁad pRrotlssingst
wafer table 34 and waits for pattern exposure. The transter arm
then retreats i ntoachénespbbatepernfbrmevd?ious proceshéshopeafsubstaate;
specific pattern gﬁposure process on
an interface section that delivers and receives

said substrate to and from an external proéessing

machine for performing a specific process on said

substrate, ﬁherein

10 said interface section includes:

a transféf unit for taking in said substrate
from at least one of said internal processing machines
and transferring the substrate to said exferﬁal
processing machine; and

15 a substrate table unit for temporarily
holding said substrate in transferring said substrate
between said intérngl processing machine and said
external processing machine via said transfer unit, and

said substrate table unit has first and second

20 tables that are laid one on top of the other and can
move up and down and stop at a specific height, said
first table allowing said substrate to be temporarily
pPlaced on it in transferring said substrate to said
external processing machine, said second table allowing

25 said substrate to be temporarily placed on it in

receiving said substrate from said external processing

machine, and said transfer unit transferring said
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the wafer W' 15 After the wafer Won the first wafer table 34 has
been transferred by thetransfer arm 12a as descri bed above, the

substrate ta again to the position shown in FIG
5. The wafer ﬂm M“ﬂm receives the exposed wafer Won the second
table 35 and *20¢ L .txanmsfers it to the extension machine (EXT). Then

for the next process, for exanple€, 30 post - exposur e baki ng
process, the wafer is transferred by the main wafer transfer
machi ne 23 to the post-baki ng machi ne ( POBAKE) . Thereafter, the
waf er is subj ect gfibsraRe PetweltnOGaid?First andeseebadaltthbleananticat
As seen fromthe above-descri bed processes, in the coating and
devel Opl ng systemehsy dnee ofrizedidrdmiteredn processing machines.

- 22 i f the exposure machine 12, an external processing

machi ne, has its own t2.an¥ grouessliiag slyisa:ear mccarding to clledmsflgr a waf er
W snoot hly between the system and the
wherein said transfer unit can rotate freely and access
S said internal processing machines and said external
pfocessing machine arbitrarily.

3. A processing system according to claim 1,
wherein said transfer unit can access said first table
and said second table obliquely.

10 4. A processing system éccording to claim 1,
wherein each of said first table and said second table
includes an up-and-down support member that moves up
and down, a support base part of which is ‘stuck to the
up-and-down suppoit member, a plurality of periphery

15 suppbrt sections that are provided on the support base
and support tﬁe periphery of said substrate, and a
plurality of support pins provided in the vicinity of
the center of said support base, with said substrate
being suppérted by said support pins in the vicinity

20 of said éubstrate's_center and the periphery being
supported by said periphery suéport sections.

5. A processing system according to claim 1,
wherein said first table is located at the upper stage
and said.second table is located at.the lower stage.

25 6. A processing system comprising:

a plurality of types of internal processing

machines that perform various processes on a substrate;



exposure machine via the substrate table unit 33 of the 5 I nterface

section 1 The substrate table unit 33 that rel ays the
transfer first wafer table 34 on which the waf er W
transferre &F’Ewe"ﬁummm i's placed, or the ~ QUT-side wafer table,
at the upp second waf er table 35 on which the
wafer to be trans- * ferred to the sysBém ks placed, or the INside
waf er table, at the |ower stage. The substrate table unit is
designed to nove vertically. The OUT-side wafer table and the

I N-si de wafer tabghgqare |aid one on top of the 15 other. This
arrangenent saves the floor space and prevents the system from

getting too large evenanf ihk@rface sectidmPidatobied YRS
Because the first wafer table 34 and seébnd wgfere 198 agabﬁgkgégnnve up

and down to the spaddf sabdekraver Yo 388d froMOsht bRBerhB® pi8Bskging’ M 12a of
t he exposure machi ne 12 can place the processed wafer Wand receive

t he unpr omesbédewdiber petiforhingsamsppesiticoprodeBseohhgaid
substrate table unit 33 can stop at any height, even if t he waf er
del i very poBitionspbethatght wheteinhe transfer 25 arm 12a of the
exposure machine 12 differs, the wafer delivery position can be
adj usted to the wafer §éPﬂvéﬂFerface section includes:

a transfer unit for taking in said substrate
from at least one of said internal processing machines
and transferring the substrate to said external

10 processing machine; and

a substr;te table unit for temporarily
holding said substrate in transferring said substrate
between said internal processing machine and said
external processing machine via said transfer unit, and

15 said substrate table unit has a first and secohd
tables that are laid one on top of the other and can
move up and down and stop at a specific height, each
of said first table and said second table having two
placement tables side by side to allow two substrates

20 to be temporarily placed on them in transferring a
substraté between said external processing machine and
said internal processing machine, and said transfer
unit transferring said substrate between said first
and second tables and at least one of said internal

25 Processing machines.

7. A processing system according to claim 6,

wherein said transfer unit can rotate freely and access



position (or height) of the transfer arm 12a of the
- 23 = exposure machine 12 by just controlling the substrate

tabl e unit SE\BT‘The~+nLeLngg\§ection 13. , Because in the
enbodi nent , aﬂuﬂ rriage 32 can access the substrate table
unit 33 obli A W]Mw”gj”” face-to-face, when the wafer carriage 32
transfers the €0 tween the ext®msion nmachine (EXT) and the
substrate table unit 33 in t'he fourth processing machi ne group 4,
t he di stance over which the wafer noves along the transfer path 31

ring’the transfer.

In the coating and deﬁelpﬂiE?PE¥§EEﬁbls9§téﬂeaccord§n eggoFF Rt g the

cassette station 10 and int ace section 1 an s e in'the

direction of X ighEk&inlsaidStransf8iSuhdei bthhaheeebiechBI BL8NBISECebNtL NE
cassette station 10, the interface section 13, and even the

exposur e machi netaBles of each of said first table and said second

b d h i h f '
and o e DToveRnd merepr e nRthohPn mRBMERIP R T he rancier. |

5. table obliguely.

9. A processing system according to claim. 6,
wherein each of said first table and said second table
includes an up-and-down support member that moves up
and down, a support base part of which is stuck t6 the

10 up-and-down support member, a plurality of periphery
support sections tﬁét are provided on the support base
and support the periphery of said substrate, and a
plurality of support pins provided in the:vicinity of
the center of said support base, with said substrate
15 being supported by said support pins in the wvicinity
of said substrate’s center and the periphery being
supported by said periphery support sections.
10. A processing system according to claim 6,
wherein said first table is located at the upper stage
20 and said second table is located at the lower stage.
11. A proceséing system according to claim 6,
wherein said first placement table allows the substrate
unloaded from said external processing machine to be
temporarily placed on it and said second placement
25 table allows the substrate loaded into said external
processing machine to be temporarily placed on it.

12. A processing system comprising:



VWhile in the coating and devel opi ng system 1, the separately

pr ovi ded per+ﬁheLaL~QXQ9§HL§~EEPhine 36 20 perforns a peripheral

exposure proc &Q on a wafe t he peri pheral exposure machi ne 36

e o A i s 5 e

35 and the perlphera &xpésut e process be c@3ried out 25 at the first
waf er table 34 or second wafer table 35. Wth this configuration,
the transfer distance fromthe ext ensi on machi ne (EXT) to the

peripheral exposure a plurality of types of internal processi
machi ne can be elimnated. This shorténs the process- |ng tinme as a

whol e and suppr eseeshiliess ganranating adf least onelyfHotobhesigdd Mowiimyn of the
transfer distance.further shortens the tinme during which the wafer

I s exposed to machineeclmthipemfoamatpieast shiphotogesists ddetivie! d.
While in the coating and devel opnent system 1, each of the first
waf er table 34 amresrmessndwa aeniggnductor substrate; and
5 an interface section that delivers and receives
said semiconductor substrate to and from an external
exposure machine for performing an exposure process on
said substfate subjected to the photoresist coating
process, wherein
10 said interface section includes:

a trahsféﬁ unit for taking in said substrate
from said photoresist coating machine and transferring
the substrate to said external exposure méchine; and

a substrate table unit for temporarily

15 holding said substrate in transferring said substrate
between said photoresist coating machine and said
external exposure machine via said transfer unit, and

said substrate table unit has first and second
tables that are laid one on top of the other and can

20 move up and down and stop at a specific height, said
first table allowing said substrate to be temporarily
placed on it in transferring said substrate to said
external exposure machine, said second table allowing
said substraﬁe to be temporarily placed on it in

25 receiving said substrate from said external exposure
machine, and said transfer unit transferring said

substrate between each of said first and second tables
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35 in the substrate table unit 33 enables only one

wafer to be

pl aced on i++—t—+ay—have—a-structure that 10 enabl es nore than one

wafer (e.g., D e € pl aced as the substrate table unit
41 in each me ﬁ!&“ﬂnl and 8 does. Specifically, in the
% y S

substrate ta * the first wafer table

42 at the upper

stage has two 15 pl-acenent. tabl es 42a 3#d #42b side by side and the

second wafer table at the | ower stage has two placenent

t abl es 43a

and 43b side by side. This structure enabl es each of the first
wafer table 42 anthderPNéast one ofsRid PHoResding Raatdnesq wafers at the

sane tine. 20 Therefore, for exanple, in the first

t he upper stage, the J8.aca@mpriodesisingd 3y sitem aetoasling
pl acenent table and the placenent table 42b is

wafer table 42 at
to claim N25i de
used as an OUT-si de

pl acenent tabl e. whiendiar Isgid interface sectdeqobhswal @enipheral3 at t he

| oner stage, the placenent 25 table 43a is used as an IN-side
pl acenent tabl e ®®kpPaswre machinepthednper fioamise 4 peripherad £XpAFUDIT- si de
pl acenent table. This enables the substrate table unit 41 to’

5 process on said substrate, in a portion close to the

end opposite to said substrate table unit.

14. A processing system according

to claim 13,

wherein said transfer unit unloads said substrate from

said peripheral exposuré machine when the peripheral

10 exposure process has been completed, and places said

substrate on said first table in said substrate table

unit.

15. A processing system according

to-claim 12,

wherein said transfer unit can rotate freely and access

15 said internal processing machines and said external

exposure machine arbitrarily.

16. A processing system according

to claim 12,

wherein said transfer unit can access said first table

and said second table obliquely.

20 17. A processing system according

to claim 12,

wherein each of said first table and said second-table

includes an up-and-down support member

and down, a support base part of which

that moves up

is stuck to the

up-and-down support member, a plurality of periphery

25 support sections that are provided on the support

base and support the periphery of said

substrate, and

a plurality of support pins provided in the vicinity of



- 25 - deal wth nore wafers at a tine than the substrate
tabl e*unit 33, which provides the function of, for exanpl e,
adj usting the tact tinme and giving wafers a standby area. 5
Use of the subs 1 enabl es the _ transfer arm 44a of
the pattern exp to place the exposed wafer Won the
r| ght table andﬂm"ﬂ"[,mﬂ%ﬂmﬁﬁ t he unexp‘osé"tﬁ wafer Wfromthe |left table
Vi ce versa.l with the substrate table unit 33,
the waf er carriage 32 is controlled so as to access, for exanple,
the two pl acementtialdast<h? oo £gh AR ughd e Hades! witlitlsaid substiditee 42 at
t he upper stage obliquely, not face-to-face, as shown in FIG 10.
This not only shdsdimg suporited by tsits fappbry Piass alrorthd Madindnsf of
path 31 and the transfer time in transferring the wafer between the
ext ensi on machi nesgIK§ulsskrstds radrecdmidme] whid pelriphery bdimg he fourth
processi ng machi ne group &4 but al so suppresses the generation of
dust due to the tsuppdxted Iy said pexiphery suppertl seati®ngaf er carri age

may be desisgned ' to access the placenent tables 42a, 42b of the
first 18. A processing system according to claim 12,

wherein said first table is located at the upper stage

and said second table is located at the lower stage.
19. A processing system, substantially as

hereinbefore described with reference to the

10 accompanying drawings.
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wafer table 42 in the substrate table unit 41 face-to- face.

The placenen a, 42b of the first wafer 25 table 42 in the
substrate ta@; ey t 41 nay used as pl acenent tables on the IN
side or the- pl acenent tables 43a, 43b of the
second waf er /%B - 26 -

may be used abI es on the OJT Sibde-or the I N side.
Because the first mafer abl e 42 and second wafer table 43 in the
substrate table unit 41 allow two wafers to be placed at the sane
time, the necessary 5 Mgmolioy ©F aHE b StHosURe al(Foenogyr e process of
waf ers may be added to, for exanple, either the pl acenment

table 42a or placenment table 42b i nvpReCESSIHGVWBYSTEM" table 42, and
t he peri pheral exposure process be carried out at either the

pl acenent table 42a orA gffocessingosystem tcinpr s a Plursdnty ©f raypelsor
the second waf er table 43. Al t hough the enbodinent is

a system that perdforimternal processing machines (COT, DEV) that perform

5 various processes on a semiconductor substrate and an
interface section (13) that delivers and receives the
semiconductor substrate to and from an external
exposure machine (12) for performing an exposure
process on the substrate subjected to a resist coating

10 process, wherein the interface section includes a
transfer unit (32).for taking in the substrate
subjected to a specific process from at least one of
the internal processing machines and transferring the
substrate and a substrate table unit (33) for

15 temporarily holding the substrate to transfer the
substrate between the internal processing machine and
the external expésure machine via the transfer unit.
The substrate table unit has a first and second tables -
that are laid one on top of the other and can move up

20 and down and stop at a specific height, the first table
allowing the substrate to be temporariiy placed on it
in transferring the_substrafe to the'external exposure
machine, and the second table allowing the substrate to
be temporarily placed on it in receiving the substrate

25 from the external exposure machine. The transfer unit
transfers the substrate between the first and second

tables and at least one of the processing machines.



a coating and devel opi ng processes on a wafer in the phot or esi st

prrocessi ng step,

the present invention is 15 not limted to this. For

i nstance, the invention is applicable to a processing systemt hat

transfers

substrates, such as wafers, between a system provided

wi th a processing nmachi ne and anot her machi ne outside- t he system

via an interface.

Substrates are not 20 limted to wafers and may be

LCD substrates, CD substrat es, photomasks, various types of

pri nt ed-

t he above enbodi ment, the processing sy

means of an exter
waf er snoot hly.

circuit boards, or cerg LC substrates. Wth
m enabl es the transfer
nal processing 25 machine to transfer and receive a
Because the first wafer table and second waf er

tabl e ar geart-ene—an—t-op—of—the—ot-her—are—the—subqt rat e
- 27 - tfee—uni't on which those-wafer tahles arelinstalled
can nove up and qown freely, a wafer can be | oaded onto
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and unl oaded fromthe first wafer table and second wafer table in
t he sahre delivery position. The space 5 necessary for the
i nstallation of the system can be m nim zed. Because
the wafer tables are arranged one on top of. the other and can nove
up and down, the transfer means of the external processing nmachine
can receive a 10 substrate and deliver the processed substrate from
t he external processing machi ne by nmeans of the substrate
table unit of the sanme height. When the processing tact time on the
systemside differs fromthat on the / external processing machi ne
side, the substrate table 15 unit can be noved up and down suitably to
pl ace the substrate on any enpty wafer table, thereby allow ng
the substrate to wait for processing. Since the up- and- down
novenent of the substrate table unit carries out the standby
procedure, it is not necessary to nove 20 the transfer neans on the
external processing nmachi ne side and the transfer means on the
system si de up and down. Because the first wafer table
and second wafer t abl es each have a structure that allows two or
nore 25 subst#@te to be placed Un it, the first dAfer tabld?br
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second wafer table can be used as a standby section.
I 8 possSible to adjust the processing tine

- 28 - control, or the tact tine.

tabl e or second wafer table is designed to perform an exposure
process on the substrate on it. Wien the first wafer table or
~second 5 wafer table is further designed to perform anot her
exposure process on the substrate, for exanple, a periphera
exposure process on a substrate, such as 3/9 a sem conduct or wafer,
this will not only allow the processi ng space to be used for two
different types of 10 exposure but also enable the processes ranging,
for exanple, fromthe peripheral exposure process to the

pattern exposure process or fromthe pattern exposure process to

t he peripheral exposure process to be carried out speedily. 15

Therefore, it

The first wafer

Addi ti onal advantages and nodifications wll readily occurs to
those skilled .in the art. Therefore,
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the invention in its broader aspects is not limted to the specific
déetails and representative enbodi nents shown and descri bed herein
Accordi ngly, various 20 nodi fications may be nmade wi t hout departing
fromthe spirit or scope of the general inventive concept as
defined by the appended clains and their equival ents.

CLAI V5 1. A processing system conprising: a
plurality of types of internal processing machi nes that perform .
various processes on a substrate; 5 4/9nd an interface
section that delivers and receives said substrate to and from an
ext ernal processing machi ne for performng a specific process on
sai d substrate, wherein 10 said interface section

I ncl udes: a transfer unit for taking in said substrate
fromat | east one of said internal processing machines

§ :: \ l!:' ﬂ".
24 3 |
/ %@3% 32b .

T\




and transferring the substrate to said external processi ng nmachi ne;

and ~ ° a substrate table unit arranged adjacent to the
external processing nmachine for tenporarily holding said substrate
in transferring said substrate between said .internal processing

. machine and said interface section via said transfer unit, and

" said substrate table unit has first and second 20 tables that are laid
one on top of the other and can nove up and down and stop at a
specific height, said first tabl /8 | owm ng said substrate to be
tenporarily placed on it in transferring said substrate to said
external processing nmachine, said second table allowng 25 sai d
substrate to be tenporarily placed on it in receiving said
substrate from said external processingg machi ne, B¥ said transfer

~unit transferring said - 30 -

| east one of

substrate between said first and Q@g_ tables_and _at--
~said internal processing nachines. I ! ssing system’
~according to claiml1, ﬂ /
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wherein said transfer unit can rotate freely and access 5 said

i ht &rnal processi ng nachi nes and sai d external processi ng machi ne
arbitrarily. 3. A processing systemaccording to claim1,
wherein said transfer unit can access said first table and said
second table obliquely. 10 - 4. A processing systemaccording to
claim1i, wherein each of said first table and said second table

i ncludes an up-and-down support nenber tépg noves up and down, a
support base part of which is stuck to the up- and- down support
menber, a plurality of periphery 15 support sections that are provided
on the support base and support the periphery of said substrate,
and a plurality of support plns prOV|ded inthe vicinity of

the center of said s t—ase—wrtir-sard-substrate bei ng
supported by said supgort pins in the vicinity 20 —=ef-sajd substrate's
center and the periphery being supported by said per] phery support
sections. 5. A processing—system according to cJaim1,

wherein said first thble is located at the upper stage and said
second table is locajed at the | ower stage. 25 6. | A processing
system conpri si ng: a plurality of types of inte%nal processi ng
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machi nes that perform various processes on a substrate;

-~31r - and - an interface section that delivers and
receives said substrate to and froman external processing
machi ne for performng a specific process on said . 5 substrat e,
wher ei n said interface section includes: a
transfer unit for taking in said substrate : fromat | east one of
said internal processing nachines 7/%nd transferring the substrate to
said external 10 processi ng machi ne; and a substrate
table unit for tenporarily hol di ng said substrate in transferring
sai d substrate bet ween said internal processing nmachi ne and said
external processing machine via said transfer unit, and 15 sai d
substrate table unit has a first and second tables tgpt are laid
one on top of the other and can
M =
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nove up and down and stop at a specific height, each of said first
t abFe ‘and sai d second table having two pl acenent tabl es side by
side to allow two substrates 20 to be tenporarily placed on themin
transferring a substrate between said external processing nmachine
and said internal processing machine, and said transfer

unit transferring said substrate between said first and second
tabl es and at | east one of said internal 25 processi ng nmachi nes.

7. A processing systemaccording to claignd, _ wherein said transfer
unit can rotate freely and access : -
32 - sai d processing nmachines arbitrarily. 8. A
processi ng system according to claim®6, wherein said transfer unit
can access the two placenent tables of sach-ofsald first table and
sai d second 5 E=br e obl i quel y. : : --9_. A procegsi ng system
according to claimp, wherei n each of said first taple and said
second table




i ncLuges, an up-and-down support nenber that noves up and down, a
support base part of which is stuck to the 10 up- and- down support
menber, a plurality of periphery support sections that are provided
on the support base and support the periphery of said substrate,
and a plurality of support pins provided in the vicinity of

the center of said support base, with said substrate 15 bei ng supported
by said support pins in the vicinity of said substrate's center and
t he periphery being - supported by24%i d periphery support sections.
10. A processing system according to claim®, wherein said first
table is |located at the upper stage 20 and said second table is

| ocated at the | ower stage. 11. A processing systemaccording
to claim®6, wherein said first pl'§cenent table allows tHe substrate
unl oaded from shi d external processing nmachi ne to be tegpoggrily

pl aced on it and said second placenent 25} table all ows thé |substrate

| oaded into saip external : processi fjg machine to b tenpérarily
pl aced on it. ]rZ. A processing'rystenlconprisihg: - 33 -

."u
l 42h R . 4420
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. o . : : 70 4074 -5 10,
a plurality of types of internal processing machi nes |nclu5|ﬁ§ at
feast one photoresi st coating machi ne that performat |east a

phot oresi st coatinmg—————p+rocess on a sen conductor substrate; and 5

an interface seggy Livers and ey ves sai d sem conduct or
Substrate to a‘ﬁm,mH"mm’HﬂEﬂrmFl exposure machine for performng an
exposure process*oOrF "L ' substrate subjected to the photoresist
coating process, wherein 10 said interface section

i ncl udes: a transfer ufM® taking in said substrate

from sai d photoresi st CSZtin machi ne aqg transferrjn t he substrate
to said external expdsufePREORSTENG RFSten COMprisingysirate tabl e unit

arranged adj acent t . expQsur.e chine for tenporarily
hol di ng said %syg‘?trrag‘tlé:yi ﬁf%ﬁ{éﬁ%ﬂf@%ﬁ@fﬁqqeﬁ?%t ween said
interface secty98haResSahdte ey ﬁgqﬁg Vi i,
transfer unit, and S f’Egifi@, subst ?Jg{s: ta eééﬁerﬁ toqhgs sf\"fbrss g‘%d

second g kakl es that are-laid one on top of the other and can 20
nove up and down and stop at a specific height, said first table

al lowi ng sai d subst aal @nterface BRAd hat delivers and receives
said substrate to and from an external proéessing
machine for performing a specific process on said
substrate, wherein
10 said interface section includes:

| a-transféE unit for taking in said substrate
from at least one of said internal processing machines
and transferring the substrate to said external

processing machine; and _
a substrate table unit arranged adjacent to the

external processing machine for temporarily holding said
" substrate in transferring said substrate between said
internal processing machine and said interface section via

said transfer unit, and _
said substrate table unit has.first and second

20 tables that are laid one on top of the other gnd can
move up and down and stop at a specific height, said
first table allowing said substrate to be temporarily
placed on it in transferring said substrate to said
external proceésing machine, said second table allowing

25 said substrate to be temporarily placed on it in

receiving said substrate from said external processing

machine, and said transfexr unit transferring said _
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ST

blacéa onit ih RﬁﬂﬁQ?MFMEEEEET d . substrate to sald ext erna
exposure machi hej said second bl.e allomnng

tenporarily pl pckdD&JUN 2080 2 recei ving sai d s ai d
external exposhrég machijnel, and sai g4 r ansf er 'lmmm’ﬁ' g said
substrate between each orf said fjirst and second tabl &s ¢

- 34 - and at least ond of said proceSS|ng machi nes.

13. A processing syste acgordin to claim1 whereip said-
interface section h&s ﬁﬁéi types °%xb%§%¥%a%aEﬁ?ﬁ%5¥h%? perforns a

peri pheral expgos sai d subst.r In a OFtJOﬂ close to

he craaghine?, dnc Ry B et e et es o€ SSRLIA 1,0
e 10 S D A pwm%%%%ﬁe%émeahzﬂ' t
(e Per 0o bl A GRS A lEER gLt N plsces Saio
5 an 1nterface section that delivers and receives
said semiconductor substrate to and from an external
exposure machine for performing an exposure process on
said substrate subjected to the photoresist coating
process, wherein
10 said interface section includes:
| a transfer unit for taking in said substrate
from said photoresist coating machine and transferring

the substrate to said external exposure méchine; and
a substrate table unit arranged adjacent to the

external exposure machine for temporarily holding said
substrate in transferring said substrate between said
interface section and said external exposure machine via

said transfer unit, and
said substrate table unit has first and second

tables that are laid one on top of the other and can

20 move up and down and stdp at a specific height, said
first table allowing said substrate to be temporarily
placed on it in transferring said substrate to said
external exposure machine, said second table allowing
said substrate to be temporarily placed on it in

25 receiving said substrate from said external exposufe
machine, and said transfer unit ?ransferring said

substrate between each of said first and second tables



15. A«proce55|ng system accordi ng" foLCIa|n112 wher ein sald

transfer unit can rotate freely- and access rocessi ng

machi nes and sai d external ' exposure rrachl ne rari
16. A processing systemaccording to claim 12, : I@w Hﬂﬂmﬂm
transfer unit can access said first table ‘
obliquely. 20 17. A processing system accordl ng to cl ai’m

wherein each of said first table and said second table |ncludes an
up- and- down support nenber that noves up -and down, a support base
part of which itheternten ehesaid supp@ptamlsgﬂvmmthpﬁmd sehdtrate
plurality of perlphery 25 support sections that are provided on the
support beajg sHRPERRRRY Fridesuppeyry Bingaia Shesviaieitynat

a plurality of su,p ort. pins provided in the vicinity, of

35 the centerfdt laé) ‘b%r? ¢RRker \apg E’é‘?dp%’&bEPFﬁYebebﬁgng supported

by said support \Pp"pnosrtl.end tg‘f JIES pef/:.;(:]hery support sections.

5 18. A processing system according to claim 12,
wherein said first table is located at the upper stage

and said second table is-located at the lower stage.
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said substrat ethF—perl phery being supported by said .
perl phery suppo A processing systemaccording to
claim12, V\herlfmmﬂﬂuimmmumﬂbl eis I ocat ed at the upper stage and said
second tabl e is-l*ocated tshe+[ ower st 36 ,

19. A processing system conpri sing: a plurality of types of internal

processi ng ygchi pegrdcbasin %E@Mﬁ{pkgf@vers anprocesses on a substrate;

and an | nter?ace se@t ifon that d receives said substrate to

pracess on SdEraOFYRE, of piear bRREERE hicrifes i bR BAdeRoR Y o

i ncl udes: a transfe{) ur](ijt f(gr taking in said substrate fromat |east
one of sai dProgessggon a substigigaud ng nachines and transferring the
substrate to said external processing 10 machi ne; and a substrate
table unit anrlateg@@eaﬁgca@@mattdelwawsmwte@ews qaubaul@@ratg torandifrom aor
tenporarily holding said substrate in transferring said substrate between

sai d 5 iexternbbprecessing omachink foripdriexmingalspecific psciesg omsdidne vi a sai d
transfer unit, and 15 said substrate table unit has first and
second tabl ggbsirafe, Wheréiai d one on top of
said interface section includes:
a transfer unit for taking in said substrate from at least one of said internal
processing machines and transferring the substrate to said external processing
10 machine; and
a substrate table unit arranged adjacent to said external processing machine for
temporarily holding said substrate in transferring said substrate between said
interface section and said external processing machine via said transfer unit,
and
15  said substrate table unit has first and second tables that are laid one on top of
the other and can move up and down and stop at a specific height, each of éaid
first table and said second table having.two placement tables side by side to
allow two substrates to be temporarily placed on them in transferring a
substrate between safd external processing machine and said interface section,
20 and said transfer unit transferring said substrate between said first and second
tables and at least one of said internal processing machines.

20. A processing system according to claim 19, wherein said transfer unit

can rotate freely and access said processing machine arbitrarily.
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the other and can wown and stop at a specific height, each of
sai d fi rﬁ\‘\“mﬁ!“ﬁ“m second tabl e having two placenent tables
side by side tORMERTE "dlwl ow ttwo substrates to be tenporarily placed on them
in transferring a substrate betweeg; said external processing nmachi ne

and said interface section, 20 and said transfer unit transferring said

substrate b%n‘yveerA éﬂc@sgihgﬁ%é/ﬁ% g?@&r‘dﬂfb togjaim i@%ﬁéreﬂ?gaiﬁttrér%‘”l’élurﬂpe of

said intern processing _ erCQSS| ng system accordi ng
tod or o¢ 1 gpﬁ"é%[gg'gﬁ 532vin BlERRET @%?éé of each of 4la iRt 358 A said 2880A5 ¢SS
37 21. A praocessing systemaccording to claim19, wherein said
transfer untableobligealy. access the two pl acenent tables of each of said
first table and said second tabl e obliquely. . 22. A processing
syst em accoi2di ngA pocgssing systemiaacording e blairh 19amher¢ingach®f saitbfirst and sai d
second table includes an up-and-down support nenber that noves up and

down, a suppable dnassaigsetond tallle intludessaniap-dand-ddwn sppport ntkmber that
support nmenber, a plurality of periphery support sections that are provided

on t NenGrRARY Bn@ W BSUPPBRBdse! pistt BEWhIAGS ¥tutk t53hé uP%H@Wﬁ, and

a plurality of support pins provided in the vicinity of the center of

21 S BB i S Por R4 SeoBon SRRt Bt Byt L
bei ng SuIOIOC)rtrtnae ‘%ué’;?{or? %iage %%rdi u?)%E)yt the %hersyeo sia?c? §Ubstrate, and a plurality of
support pins provided in thé vicinity of the center of said support base, with said
10 substrate being supported by said support pins in the vicinity of a center of said
substrate and the periphery being supported by said periphery support sections.
23. A processing system according to claim 19, wherein said first table is
located at the upper stage and said second table is located at the lower stage.
24. A processing system éccording to claim 19, wherein said first placement
15 table allows the substrate unloaded from said external processing machine to
be temporarily placed on it and said second placement table allows the
substrate loaded into said external processing machine to be temporarily placed
onit. |
25. A processing system according to claim 1, wherein said substrate table
20  unit can stop at a specific height corresponding to a wafer delivery position of
said external processing méchine.

26. A processing system according to claim 12, wherein said substrate table

unit can stop at a specific height corresponding to a wafer delivery position of
.

said external machine. | REPL ACEMENT SHEET
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23. " A processing systen1accord|ng to claim 19, “wherein said first table is

l ocat ed at the upper stage and sai:d second table is located at the |ower

A processing systemaccording to claim19, wherein said
table allows the substrate unl oaded from said externa

¢ be tenporarily | aced on it and said second

- t he ~ substrate Poadéd I nto sai d external

neftp be tenporarily placed on it. 25. A

gqﬂl

n1accord|ng to claim1, wherein said substrate table 20
4 dpeci f iIXBSTRAGT Oi‘br'ﬂfﬁsmiﬁﬂI@SURE a (RX¥Gsr 2elivery

r sai d external processing nachine. 26. A processing
syst em acCcor o of cl ai m 12, wher BPROCESSINGLEYEREM "t abl e unit can

stop at -a specific height correspondlng to a wafer deljvery position of
sai d external machi né& proceSSJ.ng system comprises a plurality of types

of internal processing machines (COT, DEV) that perform
5 various processes on a semiconductor substrate and an
interface section (13) that delivers and receives the
- semiconductor substrate to and from an external
exposure machine (12) for performing an exposure
process on the substrate subjected to a resist coating
10 process, wherein the interface section includes a.
transfer unit (32) for taking in the substrate
subjected to a specific process from at least one of
the internal processing machines and transferring the
.substrate and a substrate table unit (33) for
15 temporarily holding the substrate to transfer the
substrate between the internal processing machine and
the external expésure machine wia the transfer unit.
The substrate téble unit has a first and second tables
that are laid one on top of the other and can move up
20 and down and stop at a specific height, the firét table
allowing the substrate to be temporarily placed on it
in transferring the substrate to the external exposure
machine, and the second table allowing the substrate to
be temporarily placed on it in receiving the substrate
25 from the external exposure machine. The transfer unit
transfers the substrate between the first and second

tables and at least one of the processing machines.



