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TITLE OF THE INVENTION 2 S APR 2000
RESIST-PROCESSING APPARATUS :
- BACKGROUND OF THE INVENTION

The present invention relates to a resist-
processing apparatus for perform;ng a sequenég
of resist-processing steps on an object §uqh as
a semiconductor wafer or an LCD glass substrate.

In:the manufacture of semiconductor devices,

- photolithography is effected to form circuit patterns.

_Photolithography comprises the steps of coating a

resist on the surface of a substrate, baking the resist
coated, exposes the resist to light, and developing
the resist exposed to light. Such a sequence of
processing a resist can be performed by, for example,
the resist-processing apparatus (or system for coating
and developing a resist) and the exposure apparatus,
both disclosed in Jpn. Pat. Appln. KOKAI Publi&ation
No. 2-30194. .

Recently, substrates are transported between sﬁch
a resist-processing apparatus and such an exposure
apparatus through an airtight interfan section.
The substrates are so transported so that thef may not
be affected by the atmosphere. The airtight interface
section serves to prevent the substrates from being
exposed to the clean-room atmosphere as the substrates

are moved from the resist-processing apparatus to the

exposure apparatus, and vice versa.
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Air cleaned is introduced into the resist-
processing apparatus and the exposure apparatus, in
down-flow fashion, to prevent contaminators, such as
particles and dust, form entering the apparatuses and
to expe; contaminators from the apparatuses. Since air
thus is introduced into the apparatuses, the inner
pressures .of ‘the apparatuses remain higher'than the
atmospheric'pressure.

Usually, the exposure apparatus has a higher inner
pressure than the resist-processing apparatus.
Contaminators such as particles are therefofe.likely
to move from the exposure apparatus into the resist-
processing apparatus through the interface section.
Consequently, the contaminators may stick onto the
substrates located in the resist-processing apparatus.
If contaminators stick to the substrates before, during
or after the resist—coating step, or before, during or
after the resist-developing step, the circuit patterns
formed on the.surface of each substrate will more
likely have defects than otherwise.

As mentioned above, contaminators are likely to
move into the cohventional resist—processing épparatus
from the exposure apparatus through the interface
section. The use of the conventional resist-processing
apparatus may lower the yield of manufacturing
semiconductor devices. '

In the conventional resist-processing apparatus,
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the cassette station, the arm mechanism for traﬁsport—
ing substrates, and the like generate particles-and
dust. The particles and dust generated in the resist-
processing apparatus may stick onto the substrates.

In the resist-processing apparatus, the resist is
coated and developed while the temperature of the
substrates is controlled with high precisian. This is
because the temperature of each substrate is one of.the
factors that-greatly influence the thickness of the
resist and the width of lines formed by using the
resist as a mask. The tempefature of each gugstrate is
controlled more and more accurately in order to form
finer circuit patterns on thé substrate.

It is, therefore, increasingly demanded that the
processing units using liquids, such as the resist-
coating unit and the developing unit, be protected from
the heat generated by the heat treatment unit.(mainly,
the baking unit). '

BRIEF SUMMARY OF THE INVENTION- .

In view of the foregoing, an object of the présent
invention is to provide a resist-processing apparatus
in which entry of a unit, such as an exposure'unit,
into a unit using liquid can be effectively suppressed,
thereby to increase the yield of the manufacture of
semiconductor devices.

Another object of the invention is to provide

a resist-processing apparatus in which a unit using
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liquid is hardly affected by the heat generated in
a unit of any other type. |

According to a first aspect of the invention,
there is provided a resist;processing apparatus
comprising: a plurality of first processiné units for

processing a substrate; a second processing unit for

‘processing the substrate; a first transport unit -having
‘a first arm mechanism for loading and unloading the

‘substrate into and from each of the first processing

units; a second transport unit opposin§ the first
transport unit, with the first processiﬁg units located
between the first transpﬁrt unit and the second |
transport unit, and having a second arm mechanism for
loading and unloading the substrate into and from at
least one of the first processing units and iﬁto and
from the second processing unit; and a@ inferface
section to be ‘provided adjacent to an externa}
apparatus which is designed to process the substraée,
which has been processed in at least one of the first
and second processing units, for transferrihg'the
substrate between the first transport unit and the
external apparatus by using the first arm mechanism.
According to a second aspect of the invention,
there is provided a resist-processing apparatus
comprising: a plurality of first processing units for
processing a substrate; a second processing units for

processing the substrate; a first transporﬁ unit having
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a first arm mechanism for loading and unloading the
substrate into and from each of the first processing

units; a second transport unit opposing the first

- transport unit, with the first processing units located

between the first transport unit and the sécond
transport unit, and having a second arm mechapism for
loading and unloading the substrate into and from_ét
least one of the first processing units and into and -

from the second processing unit; and pressure-adjusting

- means for rendering an inner pressure of the second

transport unit higher than an inner pressure of the
first transport unit.

According to a third aspect of this invention,
there is provided a resist-processing apparatus
comprising: a plurality of first processing units for
processing a substrate; a second processing unit for
processing the substrate; a first transport. unit having
a first arm mechanism for loading and unloaqiﬁg the
substrate into and from each of the first processing
units; a transfer section for receiving and supplying
the substrate from and to an external apparatus; and
a second transport unit made airtight with respect to
the transfer section, opposing the first transport unit,
with the first processing units located between the
first transport unit and the second transport unit, and
having a second arm mechanism for loading and unloading

the substrate into and from at least one of the first
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processing units and into and from the second

“processing unit.

According to a fourth aspect of the present
invention, ‘there is provided a resist—brocessing
apparatus comprising: a plurality of first processing
units for processing a substrate; a second processing

unit for processing the substrate; a first transport

unit having a first arm mechanism for loading and.

unloading the substrate into and from each of the first
processing_ﬁnits; a transfer section for receiving and
supplying the wafer from and to an external apparatus;
and a'second transport unit made airtight with respect
to the transfer section, opposing the first transport
unit, with the first processing units located between
the first transport unit and the second transport unit,
and having a second arm mechanism for loading and
unloading the substrate into and from at least one of
the first procéssing units and into and from the second
processing unit.

According to a fifth aspect of the present
invention, there is provided a resist-processing
apparatus comprising: a plurality of first processing
units for processing a substrate; a second processing
unit for processing the substrate; a first transport
unit having a first arm mechanism for loading and
unloading the substrate into and from each of the first

i
processing units; a second transport unit opposing the
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first transport unit, with the first proéessing units
Located between the first transport unit and the second
transport unit, and having a second arm mechanism for
loading and unloading the substrate into and from at.
least one of the first processing units and into and
from the second processing unit; and a transfer section
having a tﬁird arm mechanism for receiving énd
supplying'fhe substrate from and to an external
apparatus, and for receiving and supplying the
substrate from and to the first arm mechanism. - -

According to a sixth aspect of the invention,
there is provided a resist-processing apparatus
comprising: a cassette station for inserting and
drawing a substrate into and from a cassette;

an interface section for receiving and supplying the

~Substrate to be exposed to light; a plurality of first

processing units for processing a substrate; a second
processing unit for processing the substraté;-a first
t&ansport unit having a first arm mechanism for loading
and unloading the suﬁstrate into and from each of the
first processing units; and a second transport unit
made airtight with respect to the transfer section,
opposing the first transpoft unit, with the first
processing units located between the first transport
unit énd the second transport unit, and having a second
arm mechanism for loading and unloading the supstrate

into and from at least one of the first processing
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‘units and into and from the second processing unit.

In any resist-processing apparatus according to

the invention, particles, if any, that have entered

--the first transport unit via the cassette station or

interface section, will scarcely enter the second
transport unit incorporating the liquid-uéing .
processing units (i.e., the resist-coating unit and the
developing unit). .

Chemical HEPA filters (ULPA filters) are used in

"the second transport unit. (including the liquid-using -

processing units, i.e., the resist-coating unit and

developing unit), whereas HEPA filters are used in

any other region. The chemical HEPA filters can

efficiently adsorb and remove chemicals from air.

Since each processing unit incorporates a filper

optimal to the unit in terms of'performancg, the system

can be made small at lower cost than otherwise.
Additional objects and advantages of the invention

will be set forth in the description which follows, and

in part will be obvious from the déscriptiop,:or may

be learned by practice of the invention. The objects

and advantages of the invention may be realized and

obtained by means of the instrumentalities and combina-

tions particularly pointed out hereinbefore.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated

in and constitute a part of the specification,
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illustrate presently preferred embodiments of the
invention, and together with the general description
given above and the detailed desciiption of the
preferred embodiments give below, serve to explain the
principles of the invention.

| FIG. 1 is a plan view of a resist-processing
apparatus accofding to a first embodiment of the
present invention; 9
FIG. 2 is.a schematic front view of the resist-

processing apparatus; -

-

FIG. 3 is a schematic rear view of the resist-
processing apparatus;

FIG. 4 is a side view illustrating the internal
structure of the resist-processing apparatus and
explaining how air flows in the resist-processﬁng
apparatus;

FIG. 5 is a plan view oﬁ the resist-processing
apparatus, showing the position of the upper filter
incorporated in the apparatus;

FIG. 6 is a plan view of a resist—procgs$ing
apparatus according to a second embodiment of the
present invention; |

FIG. 7 is a plan view of a résist—prbcessing
apparatus according.to a third embodiment of the
invention; and

FIG. 8 is a plan view of a resist-processing

apparatus according to a fourth embodiment of this -
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invention.
DETAILED DESCRIPTION OF THE INVENTION

Various embodiments of the present invention will
be described, with reference to the accompanying
drawings.

FIG. 1 shows a coating/developing system 1, which
is the first embodiment of the invention. As FIG. 1
shows, the system 1 comprises a cassette station 16,

a process station 11 and an interface section 12, which

- constitute an integral system:. The cassette station 10

receives wafer cassettes CR from an external apparatus
and sends the cassettes CR back to the external
apparatus. Each cassette CR contains a plurality of
wafers W. The wafers W are drawn from and inserted
into the cassette CR on the cassette station 10.
The process sfation 11 has processing units of various
types and three arm mechanism 22, 23 and.24. Each
processing unit is designed to process one wafer W at
a time. The interface section 12 transfers wéfers'w to
an exterﬁal expoéure apparatus and receives wafers W
therefron.

As shbwn in FIG. 1, the cassette station 10 has
a cassette table 20.and a sub-arm mechanism 21. On the
cassette table 20, a plurality of wafer cassettes CR,
for example, five cassettes at most, are arranged in
a row extending in X direction. Each cassette CR is

positioned with its wafer inlet/outlet port opposing
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the process station 11. - The sub-arm mechanism 21 can
move in X direction and Z direction (i.e., the vertical
direction in which wafers W are located one above
another in the cassette CR). . The sub-arm mechanism 21
can therefore draw any wafer W from any cassette CR

mounted on the cassette table 20. Further, the sub-arm

mechanism 21 can rotate in the direction of arrow 6, to -

‘transfer and receive a wafer W to and from thé first

arm mechanism 22 of the process station 11.

The process station 11 comprises two transport
units 31 and 32, in addition to the various processing
units and the arm mechanisms 22, 23 and 24. The
transport units 31 and 32 operate independently.

The processing units are classified into two types,
i.e.,.spinner type and open type. The processing units
of the spinner type are a resist-coating unit COT and
a develobing unit DEV. The processing units of the

open type are units 33 including heat treatment units.

. The spinner-type processing units are arranged in a row,

on one side of the second transport unit 32. The open-
type processing units 33 are arranged on the Sther side
of the second transport unit 32. The 6pen-type
processing units 33 are located between the first
transport unit 31 and the second transport unit 32.

The arrangement of the processing units will be
described in more detail, with reference to FIGS. 1, 2

and 3.
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As seen from FIGS. 1 and 2, the resist-coating .

unit COT and the developing unit DEV, either being a

- spinnex-type unit, are arranged side by side, in a row,

facing the second transport unit 32. As shown in .
FIGS. 1 and 3, the open-type processing units 33

(including heat treatment units) are arranged in

.five vertical columns, each.consisting of four units.
“FIG. 3-is a partially seétional, side view showing the
-coating/developing system 1, as viewed from the fifst

*transport unit 31, and illustrating the arrangement of

the open-type processing units 33.

As can be understood from FIG. 3, the open-type
processing units 33 include cleaning units COL, an
alignﬁent unit ALIM, an adhesion unit AD, pre-baking
units PREBAKE, post-baking units POBAKE, an extension

cleaning unit EXTCOL, and an extension unit EXT.

.The cleaning units COL clean and cool wafers.W.

The alignment unit ALIM aiigns wafers W, placing them
at desired positions. The adhesion unit AD renders.
each wafer W hydrophobic so that resist coa£ed on the
wafer W may be fixed well. The pre-baking units
PREBAKE heat to wafers W before the wafers W ére
exposed to light. The post-baking units POBAKE heat
the wafers W after the wafers W have been exposed to
light. The extension unit EXT transfers wafers W

between the first transport unit 31 and the second

“transport unit 32.
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The cleaning units COL, extension cleaning unit
EXTCOL and extension unit EXT, which process wafers W
at relatively low temperatures, are located at the
lowest stage. The.pre-baking units PREBAKE, post-
baking units POBAKE and adhesion unit AD, which process
wafers W at relatively high temperatures, are-locaﬁed
at the higher stages. Thermal interference among the
units is therebf reduced. |

The second and thitd arm mechanisms 23 and 24 are
provided in the second. transport unit 32. Both arm
meqhaﬁisms 23 and 24 cah move in the 2 direction and
rotate in the direction of arrow 0. The second arm
mechanism 23 moves wafers W into and from the extension
unit EXT and resist-coating unit COT and transfers aﬁd
receives wafers W to and from the third arm mechanism
24, as is illustrated in FIGS. 1 and 4. The third arm
mechanism 24 transfers and'receives wafers W to and
from the second arm mechanism 23 and moves wafers W
into and from the developing unit DEV.

As shown in FIG. 4, each processing unit has two
wafer ports 41 at the opposing sides, respectively.
Wafers W can therefore be inserted into and removed
into each processing unit through either wafer port 41.
Each'wéfer ports 41 can be closed and opened by driving
a shﬁtter 42 by drive means (not shown). The extension
unit EXT, for example, has two wafer ports -41 made in

the opposing sides and two shutters 42 for élosing and
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opening the ports 41.
The interface section 12 incorporates a movable

pickup cassette CR, a peripheral-portion exposure

-apparatus (not shown), a fixed buffer cassette BR, -

a sub-arm mechanism 25, and the like. The sub-arm
mechanism 25 can move in the X direction and 32
direction to-transfer and receive;wafers.W.to and from
the cassetteé CR and BR. The sub-arm mechanism-25 éan
also rotate in the direction of arrow 0, to transfér
wafers W between the first arm mechgnism~22 of the
process station 11 and the wafer table (not sﬁown) of
an éxposure apparatus (not showni provided outside the-
system 1.

As shown in FIGS. 3, 4 and 5, air supply chambers
10a, l1llal, 1lla2 and 12a are provided above the cassette
station 10, process station 11 and interface section 12.
Four dust filtexrs 10b, 1l1lbl, 11b2 and 12b are éttéched _
to the bottoms of the chambers 10a, 1llal, 1la2 and 12a,

respectively. An air conditioner 37 is provided

_outside the coating/developing system 1 and connected

thereto by a pipe 39. Air is supplied from the air
conditioner 37 through the pipe 39 into the air supply
chambers 10a, 1lal, 11a2 and 12a. Clean air is
supplied in down-flow fashion, from the chamber 10a
into the cassette section 10, from the chambers llal
and 1la2 into the process section 11, and from the

chamber 12a intb the interface section 12. The air
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flowing downwards passes through holes 40 provided in
a lower part of the system 1. Finally, the air flows
from the system 1 through an exhaust port 47 made in

the bottom of the system 1 and back into the air

‘conditioner 37 through a pipe 45.

In the coating/developing system 1, the air
conditioner 37 supplies air into the air sﬁpply chamber
11a2 located above the second transport unit 32,

resist-coating unit COT and developing unit DEV, aﬁ a

‘higher flow rate tham into the air supply chamber- llal

located above the first transport unit 31 and.open-type
processing units 33 (including Heat treatment units).
The pressure in the chamber 11a2 is therefore higher _' !
than the pressure in the chamber 1lal. Hence, air
flows always from the second transport unit 32 to the
first transpoit unit 31 in the extension unit EXT in
which wafers W are transferred between the transport -
units 31 and 32. This prevents. contaminators, such as
particles, from entering the processing units using’
liquid, through the extension unit EXT. |

In any process of applying a liquid to wafers
particularly the process of developing wafers W, it is
important to prevent chemicals contained in the
atmosphere, such as alkaline substances (e.g., ammonia
gas, émine gas and the like), from adsorbing to the
surfaces of wafers W. In view of this, the filter 11b2

for cleaning air before introducing it into the second
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transport unit 32 and the liquid-using processing units

.

(i.e., COT and DEV) is a filter which can efficiently
adsorb, removing chemicals from air, such as a chemical
HEPA filter (ULPA filter). By contrast, the other
filters 10b, 11bl and 12b are small and inexpensive

filters, such as HEPA filters. The use of HEPA filters

‘helps to reduce the size and manufacturing cost of the

system 1.

Of course, the filters 10b, 11bl and 12b.can be

chemical HEPA filters.  Were they chemical HEPA filters,

however, it would be difficult to make the system 1
small and lower the manufacturing cost thereof.

Siﬁce the liquid-using system and the heat
treatment system are isolated from each other, it is
possible to use filters of one type in the liquid-using
system and filters of another type in the heat
treatment system. Thus, large and expensive filters
need not be used in the heat treatment system, too.

The coating/developing system 1 can therefore be made

- small at lower cost than otherwise. The filters used

in the liquid-using system are not limited to chemical_
HEPA filters. The filters used in the heat treatment
system are not limited to HEPA filters, either.

FIG. 6 a coating/developing system aécording
to the second embodiment of the present invention.
As shown in FIG. 6, a partition 35 divides the space in

the second transport unit 32 into to rooms 32a and 32b.



‘10 -

15

20

25

- 17 -

The second arm mechanism 23 is provided in the first

room 32a, and thé_third arm mechanism 34 is provided in

the second room 32b. The lowest two of the open-type
processing units 33 (i.e., heat treatment system)

located between the first and second transport units 31

-and 32  are used as extension units EXT for transferring

and receiving wafers W to the arm mechanisms 23 and 24.

In the second embodiment having'these strudturalg_

features, only the filter 11b3 located above the

‘developing unit DEV provided in the second room 32b of

the second transport unit 32 is a'filter that. can
efficiently adsorb and remove chemicals from air.

The coating/developing system 1 according to the
first embodiment has a circuit box 51, as is shown in
FIGS. 4 and 5. The circuit box 51 is located above the
open-type processing units 33, not above the liquid-
using processing units (resist-coating unit COT and
developing unit DEV). The box 51 contains a printed
circuit board.' Mounted on the circuit board are a main
controller E/C, various controllers M/C, a power-supply
circuit, and the like. The main controller E/C
controls the controllérs M/C, which in turn controls
the arm mechanisms 22, 23 and 24, the various process-
ing units, a touch panel (ndt shown), and the like.

The circuit box 51 is a component which genefates
heat while operating. The box 51 must be positioned so

that the heat it generates may influence any other
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component as little as possible. Hence, the circuit
box 51 is located as far as possible from the regions

where liquids, such as the resist and the developer,

-are stored, and above the liquid-using processing units,.

- such as the resist-coating unit Cot and the developing

unit DEV. Further, the circuit box 51 is placed far
above the liquid-using processing units, but not right

In the liquid-using processing units, resist is

- formed on wafers W while strict temperature control is

being performed on the wafers W. Hence, a change in
the temperature of a wafer W may result in changes in
the thickness of the resist formed on the wafer W by
using the resist as a mask, even if the temperature
change is small. . This is why the circuit box 51, which
generates heat while operating, is located far above
the resist-coating unit COT and the developing unit DEV,
but not right above tﬁe unit COT or the unit ﬁEV.
Since the box 51 is so lécated, the influence the heat
generated by the box 51 imposes on the forming and
development of the resist is minimized to enhancing
the yield of the manufacture of semiconductor-devices.
As described above, the circuit box Sl-ié located
above the open-type proéessing units 33, not right
above the liquid-using processing units (i.e., resist-
coating unit COT and developing unit DEV), and the heat

the box 51 generates hardly influences the forming or
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developmegt of the resist. Since the box 51 is located
far above the open-type processing units 33,.no thermal
interference takeé place between the circuit box 51 and
the open-type processing units 33.

Needless to say, the circuit box 51 may be
provided above the first transport unit 31 or the
second tfansport unit 32, though it is preferable that
the box 51 bg prpvidéd.above the open-type.processing
units 33. | |

The sequence of the processes carried out in the
coating/developing system 1 will be explained below.

First, the sub-arm mechanism 21 of the.cassette
station 10 has an access to one of the cassettes CR
placed on the cassette table 20. The sub-arm mechanism
21 draws a wafer W from the cassette CR, which has yet.
to be processed. The sub-arm mechanism 21 transfers

the wafer W to the first arm mechanism 22 provided at

" the first transport unit 31 of the process station 11.

The first arm mechanism 22'moves in the Y direction and
Z direction (vertiéal direction), transferring the
wafer W to the alignment unit ALIM. The first arm
mechanism 22 rotates in the direction of arrow O,
transferring the wafer W into the alignment.uhit ALIM.
In the alignment unif_ALIM, the wafer W is
centered and oriented. The first arm mechanism 22
receives the wafer W from the alignment unit ALIM.

The first arm mechanism 22 moves in the Y direction and
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Z direction (vertical direction), transferring the
wafer W into the adhesion unit AD. In the adhesion
unit AD, the wafer W i§ rendered hydrophobic.

The first arm mechanism 22 transfers the wafer W
into a prescribed one of the pre;baking units PREBAKE.
In the unit PREBAKE the wafer W is pre-baked. The arm
mechanism 22 transfers.the wafer W from the pré-baking
unit- PREBAKE into a prescribed one of the éooling=units

COL. In the cooling unit the wafer W is cooled to

. a predetermined temperature of, for example, 23°C, at

which the wafer W should be maintained before subjected
to resist-coating.

When the wafer W ié cooled to the predetermined
temperature, the first érm mechanism 22 draws the wafer
W from the cooling unit COL. The mechanism 22 moves to
the extension unit EXT and inserting the wafer W into

the extension unit EXT. In the extension unit EXT, the

wafer W is placed on the table SP.

Thereafter, the wafer W is transported from the

extension unit EXT into the second transport unit 32.

More precisely, the shutter 42 is opened, opeﬁing that
wafer port 41 of the unit EXT which opposes the second
transport unit 32. The second arm mechanism 23
provided in the second transfer unit 32 draws the
wafer W from the unit EXT through the wafer port 41.
Then,.the shutter 42 is closed.

As mentioned above, two shutters 42 are provided
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for ciosing and opening the two wafer ports 41 made in
the opposing sides of.fhe-extension unit EXT. These .. !
shutters 42 can be dispensed with; if the pressure in
the second transfer unit'32 is maintained higher than
the pressure in the first transfer unit 31, thereby
preventing foreign matters (e.g., particles) from
entering the second transport unit 32 from the first
transport unit 32. |
Thereafter, the second arm mechanism 23 transfers

the wafer W to the resist-coating unit COT. In the

resist-coating unit COT, a resist is coated on the

surface of the wafer W.

The second arm mechanism 23 draws the wafer W, now
coated with the resist, from the resist-coating unit
COT and inserts the wafer W into the extension unit EXT
again. The first arm mechanism 22 draws the wafer W
from the extension unit EXT. The first arm mechanism
22 moves in the Y direction and % direction, transfer-
riﬂg the wafer W to a prescribed one of the pre-baking
units PREBAKE. Then, the first arm mechanism 22
inserts the wafer W into the prescribed pre-baking unit
PREBAKE. In the pre-baking unit PREBAKE, the wafer W
is heated for a prescribed time at a predeterﬁined
temperature of, for example, 100°C. Residual solvent
is thereby evaporated from the resist coated on the
wafer W.

The first arm mechanism 22 draws the wafer W from
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the pre-baking unit PREBAKE and inserts the same into
the extension cleaning unit EXTCOL. - In the extension

cooling unit EXTCOL, the wafef W is cooled to a prede-

- termined temperature of, for example, 24°C, at which the

wafer W should be exposed to light in the peripheral-
portion exposure apparatus provided in the interface
section 12.

| Next, the first'arm mechanism 22 provided in the.
first transpert unit 31 draws the wafer W from the
extension cooling unit EXTCOL and transfers the wafer W
to the sub-arm mechanisml25 provided in the interface
section 12. The sub-arm mechanism 25 ihserts:the wafer
W into the peripheral-portion exposure apparatus (not
shown) provided outside the interface section 12,
In the peripheral-portion exposure apparatus, the wafer
W has its peripheral portion exposed to light.

The sub-arm mechanism 25 draws the wafer W from
the peripheral-portion exposure apparatus and transfers
the same onto the wafer table provided in the external
e#posure device (not shown). If necessary, the wafer W
may 5e temporarily stored in the buffer caseette BR
before it is transferred to the external exposure
apparatus. -

In the external exposure apparatus, the wafer W is
exposed to light and then moved back onto the wafer
table. Then, the sub-arm mechanism 25 provided in the

interface section 12 transfers the wafer W from the
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wafer table to the first transport unit 31.

The first arm mechanism 22 provided in the unit 31
inserts the wafer W into a prescribed one of the posf—
baking units POBAKE. In the post-baking unit the wafer
W is baked for a predetermined time. The wafer W thus
post-baked is inserted one of the cooling units COL by

the first arm mechanism 22. In the cooling unit the

"wafer W is cooled toinormal: temperature.

The wafer W-is'then inserted into the extension
unit EXT. The second. arm mechanism 23 provided in-the
second transport unit 32 draws the wafer W from the
extension unit EXT and transfers the same to the third
arm mechanism 24 provided in the second transport unit
32. The third arm mechanism 24 inserts the wafer W
into the developing unit DEV.

In the developingiunit DEV, the wafer W is placed

on a spinning chuck. A developing solution is applied

uniformly onto the wafer W by, for example, spray

metﬁod, thereby developing the resist formed on the
surface of the wafer W. A rinsing solution is applied
to the wafer W. in the developing unit DEV, iemoving the
developing solutionlof the wafer W.

Thereéfter, the_third arm mechanism 24_piovided
in the second transport unit 32 draws the wafer W from
the developing unit DEV and transfers the same to the
second arm mechanism 23. The éecond arm mechanism 23

inserts the wafer W into the extension unit EXT.
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The first arm mechanism 22 provided in the first
transport unit 31 moves the wafer out of the extension

unit EXT and inserts the same into a predetermined one

- of the post-backing units POBAKE. . In the post-baking

unit POBAKE, the wafer W is heated for a prescribed
time at, for example,'100°c. The resist, which has
swollen during the developing process, is thereby
hardened, becoming resistant to.chemicals.

Upon completion of the posé-baking, the first arm

.-mechanism 22 provided in the first transport unit 31

takes the wafer W from the post-baking unit POBAKE and
inserts the wafer W into a predetermined one of the
cooling units COL. 1In the cooling unit COO, the wafer
W is then cooled to normal temperature. The first arm
mechanism 22 transfers the wafer W thus cooled to
the sub-arm mechanism 21 provided at the cassette
station 10. The sub-arm mechanism 21 inserts the wafer
W into one of the cassette-holding grooves proyided in
a cassette CR that is placed on the cassette table 20.
Foreign matter, such as dust, may enter the
process station 11 from the external exposure. apparatus
through the interface section 12. Even if foreign
matter so enters the process station 11, it w;ll not
go beyond the first transport unit 31. It is next to

impossible for the foreign matter to move to the second
transport unit 32 which inserts and draws the wafer W

from and into the resist-coating unit COT and the
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developing unit DEV. Foreign matter will not stick
or will scarcely stick to the wafer W before or while -
a resist is coated or developed on the wafer W. This
minimize -a decrease in the yield of the manufacture of
semiconductor devices.

The second transport unit 32 is dust-tight enough
to prevent foreign matter, such as dust, from entering
it or to minimize the possibility that the fofeign

matter enter it. Hence, foreign matter will not stick

.or will scarcely stick to the wafér W before or whiie

a resist is coated or developed on the wafer W,
minimizing a decrease in the yield of the manufacture
of semicondﬁctor devices. |

As shown in FIG. 6, the space in the second
transport unit 32 may be divided by a partition 35 into
to two rooms 32a and 32b. The second and third érm
mechanisms 23 and 24 may be provided in the first and
second rooms 32a and 32b, respectively. -The lowest

two of the open-type processing units 33 (i.e;, heat

- treatment system) located between the first and second

transport units 31 and 32 may be used as extension
units EXT for transferring and receiving wafers W to
the arm mechanisms 23 and 24.

In the first and second embodiments described
above, the extension units EXT are selected from the
lowest ones of the open-typé processing units 33 (i.e.,

heat treatment system). Instead, some of the
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processing units 33 located at the second stage or
the third stage (i.e., highest stage) may be used as
extension units EXT.

FIG. 7 is a plan view of a resist-processing
apparatus according to a third embodiment of the
invention. As shown in FIG. 7, the interface section

12 is provided at the outer side of the first transport

“unit 31 and -opposes the open-type processing units 33.

(includiﬁg heat treatment units). Namely, the third

.- embodiment differs in the position of the interface

section 12 from the first and second embodiment, in
which the process station 11 is located between the
cassette st&tion 10 and the interface section 12.
In the third embodiment, a plurality of arm mechanisms,
or two arm mechanisms 125 and 126 are provided in the
interface section 12. The arm mechanisms 125 and 126
can temporarily hold wafers W in the course of
transferring the wafers W between the external exposure
apparatus ‘and the process station 1l1. As shoﬁn in
FIG. 7, the interface section 12'incorp6ra£es a
peripheral-portion exposure apparatus 28 designed to
apply light to the peripheral portion of a wafer W;
FIG. 8 is a plan view of a resist-processing
apparatus according to a fourth embodiment of.this
invéntion. .The fourth embodiment is characterized in
that the second arm mechanism 223 differs from the arm

mechanism 23 used in the first to third embodiments.
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The second arm mechanism 223 is substantially identical
in structure to the first arm mechanism 22 provided

in the first transport unit 31, aﬁd can move in Y
direction.

The resist-processing apparatus according to any
embodiment, described above, is designed to process
semiconductor wafers. - Nonetheless,'fhe present
invention cén be applied to a resist-processiﬂg
apparatus that is designed to process pbjeets of any
other type, such as glasé substrates for use in LCDS.

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. Accordingly, various
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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1. A resist-processing apparatus comprising:

CLAIMS

a plurality of first processing units for
processing a substrate;
a second processing units for processing the

substrate; ' . . ,

a first transport unit having a first .arm

. mechanism for loading and unloading the substrate into -

"and from each of said first processing units;-

a second transport unit opposing said first
transport unit, with said first processing units
located between said first transport unit and said
second transport unit, and having a second arm

mechanism for loading and unloading the subﬁtrate into

" and from at least one of said first processing units

and into and from said second processing unit; and

pressure-adjusting means for rendering an inner
pressure of said secdnd transport unit higher than
an inner pressure of said first transport unit.

2. An apparatus according to claim .1, further
comprising first filter means having a first filter
element for introducing clean air into said first
processing units and said first transport unit, and
a second filter means having a second filter element
of a type different from said first filter élement, for

introducing clean air into said second processing unit

and said second transport unit. ‘
P Sheet Has Been Replaced
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3. An apparatus according to claim 1, further
comprising first filter means having a first fiiter
element for_introducing clean air into said first
processing units and into a part of said first
transport unit, and a second filter means having a
second filter element of a type different from said
first filter element, for introducing clean air into
said second processing.unit and into?a part of said

second transport unit, said part of the second

transport unit oppbsing said part of .the first

-transport unit.

4. An apparatus according to claim !, wherein
said first processing units incluaes a heat treatmenﬁ_
unit for performing heat treatment on the substrate,
and said second.processing unit includes a light-using
processing unit for processing the substrate By using
a liquid.

5. An apparatus according to claim 1, wherein
said second processing unit opposes said fifst
processing units, with said second transport unit
locéted between said first proceésiﬁg units and said'
second transport unit.

6. An apparatus according to claim 1, further
comprising an extension unit provided between said .
first processing units and said second procéssing unit,
for temporarily holding the substrate being transferred

between said first arm mechanism and said second arm

mechanism.
Sheet Has Been Replaced
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7. An apparatus according to claim 1, further

- 30 -

comprising an interface section to be provided adjacent
to an external apparatus which is designed to process
the substrate which has been processed in at least one
of said first and second processing units, fo; trans-
ferring the substrate between said first transport unit
and said external apparatus by hsing said first arm |
mechanism.

8. An apparatus according to.ciéim..l, further
comprising an electronic control unit provided above
é region other than~said-second'processing unit.

9. A resist-processing apparatus comprising:

a plurality of first processing units for

processing a substrate;

a second processing unit for processing the
substrate; -

a first transport unit having a first arm
mechanism for loading and unloading the substrate into
and from each of said first pfocessing units;

a transfer section for receiviﬁg and_supplyipg the
substrate from and to an external apparatus; and

a second transport unit made airtight wiﬁh respect
to said transfer section, opposing said fifst.transport
unit, with said first processing units 1ocateg between
said first transport'unit and said second transporé
unit, and having a second arm mechanism for loading'and
unloading the substrate into and from at leésé ohe of

said first processing units and into and from said

second processing unit.
: heet Has Been Replaced
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10. A resist-processing apparatus comprising:

31

a plurality of first processing units for
process;ng a substrate;

a second processing unit for processxng the
substrate;

a first transport unit having a first arm
mechanism for loading and ﬁnloading the SUbstfate into
and from each of said first processing units;,

a second transport unit opposing said first

. transport unit, with said first processing units

- located between said first-transport unit and said

secbn& transport unit, and having a second .arm
mechanism for loading and unloading the substrate into
and from at least one of said first processing units
and into and from said second processing unit; and |

a transfer section having a third arm mechanism
for réceiving and supplying the substrate from and to
an external apparatus, and for receivihg and supplying
the substrate from and to said first arm mechanism.

11. An apparatué accc;rding to claim 9 or 10,
wherein said tranéfer section is at least one of %
a cassette station and an interféce section.

12. An apparatus according to claim 9 or 10,
wherein said first processing units includes a heat
treatment unit for performing heat treatment én the
substrate, and said second proéessing unit includes

a light-using processing unit for processing the

substrate by using a liquid.
‘ ‘Sheet Has Been Replaced
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13. An apparatus according to claim .9 or 10, .
wherein said second processing unit opposes said first
processing units, with said secohd transport unit
.located between said first processing units and said
second transport unit.

14. aAn appératus accoi:di.ng. to claim 9 or 10,
further comprising'pressure-adjusting means for
rendering an*inner‘preésure of said second tréﬁspoit T
unit higher than an inﬁér:pressure of said first
transport unit. | i

15. An apparatus according to claim 9 ot .10,
further comprising first filter means having a first
filter element for introducing clean air ihtb:said=
first processing units and said first transport unit,
and a second filter means having a second filter
element of a type different from said first filter
element, for introducing clean air ‘into said second . -
procg§sing unit and said seCOnd'transpért unit.

16. An apparatus according to claim 9 or 10,
further cémprising an extenéioﬂ unit provided between
said first processing units aﬂd séid second processing
unit, for temporaiily holding the substrate.being
transferred between said first arm mechanism and said
second arm mechanism. .

17. An apparatus according to claim .9 or 10,

further comprising an e€lectronic control unit provided

above' a region other than said second process{ng unit.

‘This. Sheet Has Been Replaced -

T



10

15

20

25

- 33 -

18.° A resist-processing apparatus

e

P

comprising:

a cassette station for inserting and drawing

a substrate into and from a cassette;

an interface section for receiving and supplying

the substrate to be exposed to light;

a plurality of first processing units for

processing a substrate;

a second processing unit for processing the

substrate;

a first transport unit having a first arm

mechanism for loading and unloading the substrate into

and from each of said first processing units; and

a second transport unit made airtight with respect

to said transfer section, opposing said first transport

unit, with said first processing units located between

said first transport unit and said second transport

unit, and having a second arm mechanism for loading and

unloading the substrate into and from

at least one of

said first processing units and into and from said

second processing unit.

19. An apparatus according to claim 18, wherein

said first processing units includes a heat: treatment

unit for performing heat treatment on

the substrate,

and said second proceséing‘unit includes a liquid

processing unit for processing the substrate by using

a process liquid.

This Sheet Has Been Replaced.
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20. An apparatus according to claim 18, wherein

said second processing unit opposes said first

processing units, with said second trénsport unit
located between said first processing units and said
second processing unit.

21. An apparatus according to claim 318, further
comprising pressure-adjusting meansﬁfor rendering ‘an
inner pressure of said second transport unit ﬁighei
than an inner pressure of said first transport unit.

22. pAn apparatus according to claim 18, further

comprising first filter means having a first filter

element for introducing clean air into said first
proceésing units and said first transport unii, and

a second filter means having a second filter glemgnt of
a type different from said first filter element, for
introducing clean air ihto said second processing unit
and said second transport unit.

23. An épparatus according - to ¢laim 1$,further
comprising an extensiqn unit provided betwéen said
first processing units and said second procéssing unit,
for temporarily holding the substrate being transferred
between said first arm mechanism and said secbnd arm
mechan;sm. '

24. An apparatus according to claim ‘18, further
comprising an electronic control unit provided above a

region other than said second processing unit.

- This Sheet Has Been-Replaced .
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