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TITLE OF THE INVENTION
PROCESSING SYSTEM
BACKGROUND OF THE INVENTION

In the photoresist processing step in, for example,
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
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
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
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

.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,
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a washing machine for washing a wafer W with a high-
pressure jet of water, an adhesion processing machine
for improving the fixation of resist by subjecting the
surface of the wafer to an adhesion process, a cooling
machine for cooling the wafer to a specific temperature,
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
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
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
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
(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.
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In the conventional photoresist coating and
developing system, the loading of an unexposed wafer
into the exposure machine and the unloading of the
exposed wafer from the exposure machine are effected
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/
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
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
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.
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,
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will get iafger, minimizing the necessary installation
space will probably be a pressing need..
BRIEF SUMMARY OF THE INVENTION

The object of the present invention is to provide
a processing system capable of not only dealing with
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
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 agd receives the
substrate to and from an external processing machine
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
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
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
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substrate to the external processing machine, the
second table allowing the substrate to be temporarily
placed on it in receiving the substrate from the
external processing machine. The transfer unit
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
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 enablgé the transfer
unit in the external processing machine to transfer
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
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
invention, there is provided a processing system
comprising a plurality of types'of internal processing

machines that perform various processes on a substrate,
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and an interface section that delivers and receives the
substrate to and from an external processing machine
for performing a specific process on the substrate,
wherein the interface section includes a transfer unit
for taking in fhe 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
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
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
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
side by side. This enables the transfer unit in the
external processing machine to deliver the unprocessed

substrate to the external processing machine and
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receives the processed from the external processing
machine by means of the same substrate table unit at
the same height. When the processing tact time on the
system side differs from that on the external process-
ing machine side, the substrate table unit can be moved
up and down suitably to place the substrate on any
empty table, thereby allowing the substrate to wait for
processing.

When at least either he first table or the second
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.

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

- 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.

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
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learned by practice of the invention. The objects and
advantages of the invention may be realized and
obtained by means of the instrumentalities and combina-
tions particularly pointed out in the appended claims.
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
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
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;

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
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
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mechanism is accessing the substrate table unit;

fIG. 7 is a partially perspective view of the
interface section with two placement tables arranged
side by side;

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
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
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
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
structure.

The cassette station 10 loads and unload wafers W

(or substrates) into and from the system in units of
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a cassette C, for example, in units of 25 wafers. The
cassette station also loads and unloads a waver W into
or from the cassette C. The processing station 11 has
various processing machines of the sheeting type that
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
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
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)
.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
of 6. _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
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group G3 on the processing station 1l1l’s side, as
explained later.

The processing station 11 has main transfer means
(i.e., a main wafer transfer machine) 23 in its center.
Around the main wafer transfer machine, one or more
groups of processiﬁg 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
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
adjacent to the cassette station 10. A fourth process-

ing machine group 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
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
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,
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a photoresist coating machine (COT) and a developing
machine (DEV) laid one on top of the other in that
order from the bottom. It is desirable that the
photoresist coating machine (COT) should be placed at
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.

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
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
pré-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
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),
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an extension/boolihg machine (EXTCOL), an extension
machine (EXT), a cooling machine (COL), two pre-baking
machines (PREBAKE), and two post-baking machines
(POBRKE) are laid one on top of another in that order
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
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
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,
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
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
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linearly along the guide rail 24, the multistage
processing machine in the fifth processing machine
group G5 may turn outward from the system as shown by
dot-dash lines in FIG. 1. The pivotal movement also
makes it easy to secure a space for the maintenance of
the main wafer transfer machine 23.

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
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
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,
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
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
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air supplied from the upstream side of the filter unit
25 passes through the filter unit 25, particles and
organic components are removed from the air and the air
makes a down flow of clean air as shown by solid lines
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.

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
(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
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
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
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a first wafer table 34 at the upper stage and a second
wafer table 35 at the lower stage. It can make an
up-and-down movement by means of a suitable driving
mechanism (not shown) and stop at any height. The
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
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
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
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
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
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this way, the wafer is placed on the first wafer

table 34. Similarly, the second wafer table 35
includes a support table 35a, periphery support members
35b, and support pins 35c.

A peripheral exposure 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
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
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
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
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
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out a wafef W from the cassette C. Then, the wafer
carriage 21 moves to the alignment machine (ALIM)
located in the multistage machine in the third process-
ing machine group G3 of the processing station 11 and
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
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. Then, the main

-wafer transfer machine 23 loads the wafer into the

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
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
the photoresist coating machine (COT) belonging to the
multistage machine in the first processing machine

group Gl or the second processing machine group G2.
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In the photoresist coating machine (COT), the wafer W
is coated with a photoresist solution by a spin coating
method to form a thick film on the wafer’s surface.

After the photoresist coating process has finished,
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
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
extension/cooling machine (EXTTCOL) belonging to the
multistage machine in the fourth processing maghine
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
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).

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
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opposite side and receives the wafer W. The wafer
carriage 32 loads the wafer W into the peripheral
exposure machine 36 of the interface section 12. The
peripheral exposure machine 36 performs an exposure
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
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
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
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.

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.
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Specifically, the substrate table unit waits for the
transfer arm 12a of the exposure machine 12 to transfer
the wafer W subjected to the specific pattern exposure
process at the exposure machine 12. After the transfer
arm 12a of the exposure machine 12 has placed the
exposed wafer W on the second wafer table 35 and
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
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.

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
;eceives the exposed wafer W on the second table 35 and
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-
esses one after another.

As seen from the above-described processes, in the

coating and developing system 1 of the embodiment, even
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if the exposure machine 12, an external processing
machine, has its own transfer arm 12a, the arm can
transfer a wafer W smoothly between the system and the
exposure machine via the substrate table unit 33 of the
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
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
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
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
arm l2a 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
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exposure machine 12 by just controlling the substrate
table unit 33 of the interface section 13.

Because in the embodiment, the wafer carriage 32
can access the substrate table unit 33 obliquely, not
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
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.
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
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
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
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machine can be eliminated. This shortens the process-
ing time as a whole and suppresses the generation of
dust. The elimination of the transfer distance further
shortens the time during which the wafer is exposed to
the ambient atmospheré, which improves the yield.

While in the 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
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
placement tables 42a and 42b side by side and the
second wafer table at the lower stage has two placement
tﬁbles 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.
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
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
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deal with more wéfers at a time than the substrate
table unit 33, which provides the function of, for
example, adjusting the tact time and giving wafers
a standby area.

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.

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
transfer distance along the transfer path 31 and the
transfer time in transferring the waferlbetween 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.
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
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
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may be used as placement tables on the OUT side or the
IN side. Because the first wafer table 42 and second
wafer table 43 in the substrate table unit 41 allow two
wafers to be placed at the same time, the necessary
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
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
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
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
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
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table unit on which those wafer tables are installed
can move up and down freely, a wafer can be loaded onto
and unloaded from the first wafer table and second
wafer table in the same delivery position. The space
necessary for the installation 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
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
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
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
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
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The first wafer table or second wafer table is
designed to perform an exposure process on the
substrate on it. When the first wafer table or second
wafer table is further designed to perform another
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
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.

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
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.
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CLAIMS

l. A processing system comprising:

a plurality of types of internal processing
machines that perform various processes on a substrate;
and

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

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

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
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
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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substrate between said first and second tables and at
least one of said internal processing machines.

2. A p;ocessing system according to claim 1,
wherein said transfer unit can rotate freely and access
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.

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
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
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.

6. A processing system comprising:

a plurality of types of internal processing

machines that perform various processes on a substrate;



—_—

U 0

10

15

20

25

and

an interface section that delivers and receives
said substrate to and from an external processing
machine for performing a specific process on said
substrate, wherein

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 machine; and

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

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
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
Processing machines.

7. A processing system according to claim 6,

wherein said transfer unit can rotate freely and access
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said processing machines arbitrarily.

8. A processing system according to claim 6,
wherein said transfer unit can access the two placement
tables of each of said first table and said second
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
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
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
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
table allows the substrate loaded into said external
processing machine to be temporarily placed on it.

12. A processing system comprising:
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a plurality of types of internal processing
machines including at least one photoresist coating
méchine that perform at least a photoresist coating
process on a semiconductor substrate; and

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

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
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
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
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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and at least one of said processing machines.

13. A processing system according to claim 12,
wherein said interface section has a peripheral
exposure machine that performs a peripheral exposure
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
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
said internal-proceséing maChines and said external
exposure méchine arbitrarily.

16. A processing system according to claim 12;
wherein said transfer unit can access said first table
and said second table obliquely.

17. A processing system according to claim 12,
wﬁerein 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 support member, 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
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the center of said support baée,'with said substrate
being supported by said support pins in the vicinity of
said substrate’s center and the periphery being
supported by said periphery support sections.

l18. 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

accompanying drawings.
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