TI TLE OF THE | NVENTI ON PROCESSI NG APPARATUS BACKGROUND OF THE | NVEQI%%‘\I)—,?T- 3
Thi s ¥nvention relates to a processing apparatus 5 for renoving a

‘remai ni ng- processing agent fromthe edge portion of a substrate, such [B&ssan
LCD substrate or a sem conductor wafer. In-the manufacture of w

| i quFd-crystal displays (LCDs) or seniconductqrs,-lithography processing qg

10 ~ carried out to forma resist-filmpattern on the top surface of an

LCD substrate or a sem conductor wafer. The |ithography processing includes

vari ous processing steps, includin | trate, the drying
of the substrate, the application ﬁif@ﬁf%@tﬂv@fﬁ surface of the
substrate, the ex&g§ﬂ¥' ng 5 nsitive film and devel opnent. For
exanple, after a su s'é%ﬁ%yﬁés %@%ngshed, it is subjected to an adhesion
process. After the resulting subgh-%-R00RD OF THE INVENTION

This invention relates to a processing apparatus

5 for removing a remaining processing agent from the edge
portion of a substrate, such as an LCD substrate or
a semiconductor wafer. |

In the manufacture of liquid-crystal displays

\(LCDs) or semiconductors, lithography prodessing is

10 carried out to form a resist film pattern on the top
surface of an LCD subétrate or a semiconductor wafer.
The 1ith6graphy processing includes various processing
steps, includihg the washing of a substrate, the drying
of the substrate, the application of resist to the

15 surface of the subétrate, the exposure of a photé—
sensitive film, and development. For example, after
a substrate has been washed, it is.subjected to
an aahesion process. .After the resulting substrate has
been cooled, photoresist, a type of resist, is applied

20 to the substrate to form a photosensitive film on the
surface of the substrate. After the substrate has been
heated in a baking process, an exposure machine or
optical stepper exposes the phbtosensitive film to form™

a épécific patterﬁ. After a developer has been applied

.- 25 7”%;&6Jthe_eiposed surface of thegksubstraté and the

patiern has been developed, thé*developer is rinsed in

\. « . . : '\ .
““a rinse solution, which completes the developing

L, R




been cool ed, photoresist, a type of resist, is applied 20 to the
substrate to forma photosensitive filmon the surface of the substrate.
After the substrate has been heated in a baking process, an exposure
machi ne or optical stepper exposes the photosensitive filmto forma

specific pattern. After a devel oper has been applied 25 to the exposed
surface of they substrate and the pattern has been devel oped, the devel oper
is rinsed in a rinse solution, which conpletes the devel opi ng -2-

process. In such a Iithography process, the pr.ocess of applying resist uses
a spin coating nePRBEe8F-a spray nethod. When resist is applied by these

net hods, the 5 f|In1th|cknes§. qpedla ely after the application is
In such a lithography process, the process o

applying resist uses a spin coating method or a spray
method. When resist is applied by these meﬁhods, the
5 © film thicknéss immediételf after the application is
uniform. After the rotation has been stopped and
centrifugal force has not been exerted, or as time
passes, the effect of'surface tension permits the
resist to get thicker at the substrate peripheral
10 portion. There may be a case where the resist shaken
off by rotation will fly to the back of the substrate
and stick to unexpected portions. Such a non-uniform
film formed at the periphery of the substrate and the
resist stuck to the back contribute to the generation
15 of particles in subsequent processes, including the
process of transporting the substrate. The resist
stuck to the back of the substrate also contribute to
soiling the substrate transporting machiné.
To aQoid these problems in the prior art, the
20 'process of removing the unnecessary resist stuck to
- the periphery and back of the éubstrate is carried out
after resist has been applied to the surface of the
substrate. The removal process ié'achieved by moving a
nozzle along the periphery of the substrate, supplying
25 a resist solvent from.the nozzle, and simultaneously
sucking the dissolved resist by the supply of the

. solvent, thereby removing the resist.



uniform After the rotation has been stopped and centrifugal force has not
been &xerted, or as tinme passes, the effect of surface tension permts the
resist to get thicker at the substrate peripheral 10 portion. There
may be a case where the resist shaken off by rotation will fly to the back
of the substrate and stick to unexpected portgons, Such a non-uniformfilm .
formed at the periphery of the substrate and the resist stuck to the back
contribute to the generation 15 of particles in subsequent processes,
i ncl uding the process of, transporting the substrate. The resjst stuck to
the back of the substr&idcg gPnaxakipnged salyents are highlyyelatile,
transporting nachine.v%@ avoid these problens in the prior art, the 20

process of renpvi KRG MRe @n aame Ly et & erer?%‘é?v and back
o e st e R, S M S5 SV S RS 4 e
the surrounding atmosphere and worsen the environment.

5 There is a possibility that the solvent evaporated in.
the'sﬁrrounding atmosphere will have an adverse effect
on the substrate and related things in the remaining
processes. With a prqcessing system for subjecting
.a substrate to a lithography process, to prevent such

10 a solvent vapor from leaking out into the surrounding
atmosphere, a fan filter unit is provided in the
upper part of the apﬁaratus to form a down flow.

Just providing such a fan filter unit cannot prevent
the solvent vapor completely from leaking out.
15 BRIEF SUMMARY OF THE INVENTION
The object of the present invention is to provide
a processing apparatus with a mechanism that prevents
the vapor of a solvent used to dissolve and remove
a processing ageht, such as resist.

20 The foregoing objeet is accomplished by providing
a processing apparétus comprising a substrate-table on
which a substrate whose surface has been applied with
a processing agent is placed; a nozzle ﬁechanism which
moves relatively along the periphery of a substrate

25 | placed on the substrate table and supplies a solvent to
the periphery to dissolve at least the processing agent

stuck to the surface of the periphery of the substrate;



nozzl e al ong the periphery of the substrate, supplying 25 a resist

sol vent fromthe nozzle, and simultaneously sucking the dissolved resist by
the supply of the solvent, thereby renoving the resist. - 3 - Since
general |y used solvents are highly volatile, renoval of the unnecessary
resi st using a solvent causes the fear that the solvent will evaporate into
t he surroundi ng at nosphere and worsen the environnent. 5 There is a
possibility that the solvent evaporated in the surroundi ng at nosphere w ||
have an adverse effect on the substrate and related things in the remaining .
processes. Wth a3pSicdcdithdaghinanfosn sugking and £ RgiEheo a '

i thography P ocess e i Wt Yl skdivea By Mne BugtiBF of "G ! €2K1 N9
solvenﬁ; and an exhaust machine provided below the
. substrate on the substréte table. | |
5 : With the processing apparatus, the exhaust machine
located below the substrate exhausts the solvent vapor
used to diésolve and remove the processing agent
downward, thereby preventing the solvént vapor from
leaking out into the surrounding atmosphere. When a
10 fan filter unit is provided above the substrate,
performing the intake by the fan filter unit and the
exhaust by the exhaust machine at the same time
produces a down flow around the substrate, which
enables the solvent vapor to be exhausted downward
15  efficiently. |
With the present invention, diffusion plates that
suck the gas near the substrate tabie uniformly may be
provided between the substrate on the substrate table
and the exhaust machine. This enables a uniform
20 exhaust under and all over the bottom surface of the
substrate. | |
Furthermore, a spray outlet for.supplying a
solvent for the processing agent to the reverse side of'
the edge portion of the substrate may be made in the
25 nozzle. By supplying the processing agent solvent to
the reverse side of the edge portion of the substrate,

the processing agent stuck to the reverse side of the



atnosphere, a fan filter unit is provided in the upper part of the
apparatus to forma down flow. Just providing such a fan filter unit cannot
prevent the sol vent vapor conpletely fromleaking out. 15 _ _
BRI EF SUMVARY OF THE | NVENTI ON The obj ect of the present invention is to
provide a processing apparatus with a nechani§n1yhat prevents the vapor of
a solvent used to dissolve and renove a proceSsing agent, such as resist.
20 The foregoing object is acconplished by providing a processing
apparatus conprising a substrate table on which a substrate whose surface
has been applied #PEtrafeocasialgoapenemovigidaced; a nozzl e nechani sm

whi ch nmoves rel atively _along the periphery of a substrate 25 . 'placed on

the substrate tabl e andhgHe%es 3P &5 ng gaghdnseihHerdPRULQF SR ve at

| east the processing agent stuck .tqQ the surface of th eri.phery of the
substrate'p prgce%SQng agent %o f%e surrace of t suﬂ%trng may

be provided adjacent to the substrate table and
5 a transport machiné_that transports the substrate
between the applying machiné and the-substrate table..
Additional objects and ad#antages of the invention
will be set forth in the description which follows, and
in part will be obvious from the description, or may be
10 learned by practice of the invention. The objects and
advantages.of the invention may be realized and
obtained by means of the instrumentalities and
combinations parficularly pointed out in the appended
claims.
15 BRI1IEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate preéenfly préferred_embodiments of the
invention, and together with the general description'
20 giﬁen above and the detailed description of the
preferred embodiments given below, serve to explain
the principles of the invention.
FIG. 1 is a perspective view of a resist
processing system; | | “
25 | FIG. 2 is a front view of a peripheral resist
removing machine;

FIG. 3 is a plan view of the peripheral resist



-4- a sucking machine for sucking and renoving the processing agent.

di ssofved by the supply of the solvent; and an exhaust machi ne provi ded
bel ow the substrate on the substrate table. 5 Wth the processing
appar atus, the exhaust machine | ocated bel ow the substrate exhausts the
sol vent vapor used to dissolve and renpve thegprocessi ng agent downward,

t hereby preventing the sol vent vapor fron1|eaEing out into the surrounding
at nosphere. Wien a 10  fan filter unit is provided above the substrate,
performng the intake by the fan filter unit and the exhaust by the exhaust .
machi ne at the saﬁ9@9Y£h$ﬂ@EWﬁﬁﬁb.domn flow around the substrate, which

enabl es the sol vent vanpt! o, bg, exhaustod, ApUNErd, 18, 11 STLLEL SR ¥he

bringing in and carrying out of a substrate in the
peripheral resist removing machine; |
5 FIG. 5 is. a plan Qiew of the upper diffusion
_plate;
FIG. 6 is a plan view of the lower diffusion
plate;
| FIG. 7 is a plan view of another lower diffusion
10 plate;
FIG. 8 is a.perspective view of a moving mechanism
for a nozzle; |
FIG. 9 is a vertical sectional view of the nozzle;
FIG. 10 is a tfaverse sectional view of the nozzle,
15 showing the top side of the clearance;
| FIG. 11 is a traverse sectional view of the nozzle,
showing the bottom side of the clearance;
FIG. 12 is a schematic plan view of an arrangement
of a substrate and a nozzle assembly according to
20 another embodiment;
FIG. 13 is a perspective view of the substrate and
the nozzle assembly shown in FIG. 12; |
FIG. 14 is a ‘perspective view of fhe substrate and .
the nozzle body of the nozzle assembly shown in FIG. 13
25 | FIG. 15 is a blan view of a unit where a resist
coating machine and the peripheral resist removing

machine are arranged side by side; and



Wth the present invention, diffusion plates that suck the gas near the
substrate table uniformy may be provided between the substrate on the
substrate table and the exhaust machine. This enables a uniform 20
exhaust under and all over the bottom surface of the. substrate.
Furthernore, a spray outlet for supplying_a sQIvgnt for the processing
agent to the reverse side of the edge portion of the substrate may be nade
in the 25. nozzle. By supplying the processing agent. solvent to the
reverse side of the edgf ortion of the substrate, the processing agent
stuck to the reverse siff&oflG HE a pexrspagidivientvdesnPfilam imprasas ed.
Mor eover, an appl yi ng nachin?lthat applies the
solvent bath; and
FIG. 17 is a perspective view of a prior solvent
bath. |
5 DETAILED DESCRIPTION_'QF THE INVENTION
A resist processing system 1 shown in FIG. 1 has
a cassette station 3 on its one end. On the cassette
station 3, a plurality of cassettes 2 holding
rectangular LCD substrates S (hereinafter, :eferred to
10 as substrates S) are seated. In front of the cassettes
2 on the cassette station 2, an auxiliary arm 5 that .
not only transports and positions the substrate S but
also holds the substrate S and hands it to a main arm 4.
Two main arms 4 are arranged in series so as to be
15 movable in the longitudinal direction in the central
section of the processing system 1. On both sides of
the transfer path, various processing machines that
perform various processes on the substrate S are
arranged. |
20 In the processing system 1, a brush scrubber 7
for cleaning the substrate S with a brush and a high-
pressure jet cleaning machine 8 for cléaning the
substrate with a high-pressure jet water are provided
one behind the other next to the cassette station 3.
25 On the opposite side across the transfer path of the

main arm 4, two developing machines 6 are pfovided side

by side, next to which two heating machines 9 are laid



processing agent to the surface of the substrate may be provided adj acent
to thee substrate table and 5 a transport machine that transports the
substrate between the applying machi ne and the substrate table. Additional
obj ects and advantages of the invention will be set forth in the
description which follows, and in part wl]| bﬁ obvious fromthe
description, or nmay be 10 | earned by practice of the invention. The .
obj ect s and advant ages of the invention may be realized and obtai ned by
‘means of the instrumentalities and conbinations particularly pointed out in
t he appended cl ai @pe ©8 top cHRaEFOUNEIGRI PTI ON OF THE SEVERAL VIEWS OF THE =
DRAW NG The acconpanyi ng draw ngs, which are incorporated in and constjtute

a part of the specifi 05% dhe jgidaafhithefe faghings ofah rahefdRR i RAGR NS f

the invention, and_t t he ith th | d | pti 2 . Qi
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process before applying resist to the substrate S is

5 eprovided via a connection interface unit 10; Under the
adhesion machine 11,'e cooling machine 12 is provided.
To the side of the adhesion machine 11 and the cooling

| machine 12, four heaﬁing machines 13 are stacked in two
rows of two. On the opposite side across the transfer

10 path of the main arm 4, a resist applying machine 14
for applying resist to the substrate to form a resist -
film (photosensitive film) on the surface of the
substrate S and the peripheral resist removing machine
15 for removing the resist at the periphery of the

15 substrate. Althouch not shown, to the side of the
resist applying machine 14 and peripheral resist
removing machine 15, there is provided.an optical'
stepper for exposing the photosensitive film formed on
the substrate S to form a microscopic pattern.

20 The main arm 4 is provided with an x—axisldrive
mechanismn, a-y-axis drive mechanism, and_a_z-axis drive
mechanism, which are all for making a movement in the
x—axis, y-axis, and zfaXis directions, respectively;
The main arm is also orovided with a 0 -rotation drive

25 mechanism that make a rotation cehtered on the z-axis.
The main arm 4 travels along.the central path of the

resist processing system 1 to transport the substrate



preferred enbodinents.given bel ow, serve to explain the principles of the
invertion. FIG 1 is a perspective view of a resist processing system 25
FIG 2 is a front view of a peripheral resist renoving machine; FIG 3 is a
pl an view of the peripheral resist -6- renmoving nmachine; FIG 4 is a
perspective view to hel p explain t he brlngln%%ln and carrylng Qut of a
substrate in the peripheral resist renoving chine; FIG 5 1is
a plan view of the upper di ffusion plate FIG 6is a plan'vieM/of t he
| ower diffusion
S between the processing machines 6, 9, 11 to 15.
The main arm 4 brings the unprocessed substrate S into
- the processing machines 6, 9, 11 to 15 and carries out
| the processed substrate § from the processing machines
5 6, 9, 11 to 15. |
As shown in FIGS. 2 and 3, in the center of the
peripheral resist removing machine 15, a substrate
table 21 supported by the top end of a post 20 is
provided. On the top surface of the substrate table
10 21, a plurality of suction members 22 aie provided.
The suction nmiembers 22 suck the bottom surface of the
subétrate S, thereby holding the substrate S on the top
surface of the substrate table 21.
The bottom end of the post 20 penetrates through
15 a bearing 24 fixed to a machine frame 23. The post 20
slidés through the bearing 24, causing thé substrate
table 21 to go up and down together with the post 20.
A connection member 28 connects the post 20 to the
piston rod 27 of a cylinder 26 fixed to the.machine
20 frame 23. The bearing 24 and a cover 25 covering -
the cylinder 26 are connected té the-piston rod 27.
Accordingly, the up-and-down movement of the cylinder
26 causes the substrate table 21 to go up and down
together with the cover 25.
25 ‘When the substrate S is brbught into the

peripheral resist removing machine 15, the main arm 4

brings the substrate § into the peripheral resist



plate; FIG 7 is a plan view of another |ower diffusion 10 - plate; FIG
8 is -a perspective view of a noving nechanismfor a nozzle; FIG 9 is a
vertical sectional view of the nozzle; FIG 10 is a traverse sectional view
of the nozzle, 15  showing the top side of the clearance; FIG 11 is a
travérse sectional view of the nozzle, shqyﬁgﬂ)the bottom si de of the
clearance; FIG 12 is a schematic plan view of® an arrangenent of a
substrate and a nozzle assenbly according to 20 ~anot her "enbodi nment ;

FIG 13 is a perspective view of the substrate and the nozzle assenbly -
shown in FIG 12; rEmeving machipe difoct iNamediygwasf shown ubstFEGe dndthae
nozzl e body of the nozzle assenbly shown in FIG 13 25 FIG 15 is
a plan view of a maiin @ray & holsds sthe substrate S and brings it into

the peripheral resist removing machine 15.
The substrate S thus brought in is thrust upward
5 by the top surface of the substrate table 21 that goes
up as the cylinder 26 expands. At this time, the
bottom surface of the substrate_é is sucked by the
suction members 22,'thefeby causing the substrate S to
be seated and held on the top surface of the substrate
10 table 21. Thereafter, the contraction of the cylinder
26 causes the substrate table 21 to go down, thereby
forcing the substrate S to be brought into the
peripheral resist removing machine 15.
When the substrate § is carried out of the
15 periﬁheral resist removing machine 15;_the substrate S
in the peripheral resist removing machine 15 is thrust
upward by the top surface of the substrate table 21
that goes up by the expension of the cylindexr 26.
FIG. 2 shows the state where the substrate S’ and
20 substrate table 21’ represented by single—dot-dash
lines have been raised as a result of the expansien of
the cylinder 26. After the substrate S has beep raised
this way, when the empty main arm 4 goes into the
peripheral resist removing machine 15, the contraction
25 of the cylinder 26 causes the substrate table 21 to go
| down. While the substrate table is going down, the

substrate S is handed to the main arm 4. Thereafter,



coating machi ne and the peripheral resist renoving nmachi ne are arranged
si de by side; and - 7 - FIG 16 is a perspective view of an inproved
solvent bath; and FIG 17 is a perspective view of a prior solvent bath. 5
DETAI LED DESCRI PTI ON OF THE | NVENTI ON A resi st processing system 1l shown in

FIG *1 has a cassette station 3 on its one end. On the cassette station 3,
a plurality of cassettes 2 hol ding rectangul ar LCD substrates S
(hereinafter, referred to 10 as substrates S) are seated. In front of

the cassettes 2 on the cassette station 2, an auxiliary armb5 that not only -

transports and po$hei Bddn ja&ms dpdisr idhgngyn from the ‘peripheral resist

removing machine 15, thereby causing the substrate S
to be carried out of the peripheral resist remoVing
machine 15. _

5 Below the substrate S on the substrate table 21,
there is provided a drain pan 30 for collecting the
solvent or resist wheﬁ the.solvent or resist used in
removing the resist at the periphery of the substrate
S has dropped. The drain pan 30 is provided so as to

10 surround the driving section of the substrate table 21,
including the bearing 24 and cylinder 26. A drain_pipe
31 for discharging the solvent collected in the drain
pan 30 and an exhaust pipe 32 for exhausting the
atmosphere within the peripheral resist rémoving

15 machine 15 aré connected to the bottom surface 29 of
the drain pan 30. The top end of the exhaust pipe 32
has an opening at a position slightly higher than the
bottom surfacé of the drain pan 30. Although not
shown; the drain tube 31 and exhaust pipe 32 are each

20 connected to a liquid'diSCharge system and an.exhaust
system (both not shown). The liquid dis¢harge system
includes a waste fluid tank and directs the solution
collected in the drain pan 30 to the waste fluid tank.
The exhaust system includes a suction device, such as

25 - a pump, and exhausts_the atmosphere in the peripheral
resist removing machine 15 through the factory exhaust

system by operating the pump.



al so holds the substrate S and hands it to a main arm4. Two main arns 4
are arranged in series so as to be 15 novabl e in the | ongitudi nal
direction in the central section of the processing systeml1l. On both sides
of the transfer path, various processing machi nes that, performvarious
procésses on the substrate S are arranged._ 2 - In the processing
system 1, a brush scrubber 7 for cleaning the substrate S with a brush and
a high- pressure jet cleaning machine 8 for cleaning the substrate with a

hi gh-pressure jet water_are provided one behind the other next to_the o
cassette station 3. 25In the, expnpiey@f FdGi do dhodner qizmmEsrent h of -

the main arm 4, twQ devel qQping nachines 6 are provided side, Qy, side, .next
to which two heat tAgin¥edi é‘sﬁg’farté‘ﬂ grgin pan 30 is C}Eormed ng%er than

the outer circumferential wall 36. The cover member 25
is provided with an annular cover wall 37 formed so as
5 to cover the periphery of the inner wall 35. 'With the
. inner circumferential wall 35 of the drain pan 30
always being covered with the cover wall 37 of the
cover member 25; the_driving seqtion of the Substfate
table 21, including the bearing 24 and cylipder 26, is
10 prevented from.getting dirty with solvent or resist
without obstructing the free up;and—down movement of
the substrate table 21. | |
'In the_embbdiment, two diffusion plates 40, 41 are
laid one on top of another between the substrate S on
15 the substrate table 21 and the exhaust pipe 32; These
diffusion plates 40, 41 éré made of punched metal plate.
As shown.in FIGS. 5 and 6, a large number of air vents
42, 43 are made.in the diffusion plates 40, 41. 1In the
examples in the figures, the air vents 42 in the upper
20 diffusion plate 40 are relatively large holes, with the
distance between vents 42 being relatively large. On .
the other hand, the air vents 43 in the lower diffusion
plate 41 are relatively small holes, with the distance
between vents 43 being relatively small.
25 The exhaust pipe 32 positions under the diffusion
plate 41, so that the exhaust gas thorough the vents 42

and 43 of the diffusion plates 41 and 42 is led to the



-8- one on top of another. To the side of these machi nes, an adhesion
machine 11 for subjecting the substrate S to an adhesi on process before
applying resist to the substrate Sis 5 provi ded via a connection
interface unit 10. Under the adhesion nachine 11, a.cooling machine 12 is
provi‘ded. To the side of the adhesion nmaching,11 _and the cooling nmachine
12, four heating machines 13 are stacked In ao rows of two. On the
opposite side across the transfer 10 - path of the main arm4, a resist
appl yi ng machine 14 for applying resist to the substrate to forma resist
film (phot osensi t fgetprynmpxbaushe sygteac¥iaf threexhisysitaPdrs 32 t he

peri pheral resist renoving machine 15 for rempving the resist at the
periphery of the 15  Singesithg yentgy ofotde fdEfusdan RIGteR 40 Aandbidl ne

| st | yi hi 14 and per.i ph | | st ' hi 15, th
o provided an opRFEafrranged uniformly on the entire plate, the area of

the diffusion plate 41 which corresponds to the exhaust
5 pipe 32 may be largely exhauéted'comparing'with the
other area. Thﬁs, if no vent is provided in the areas
of the diffusion platengl which corresponds to the
exhaust pipes 32 as shown in FIG. 7, the exhaust is
performed uniformly'over the entire plate of the
10 diffusion plate, resulting in good exhaust efficient.
Furthermore, to prevent detergent, such as thinner,
dropped to the drain pan'30 from gasifying and leaking
out to the outside of the peripheral resist removing
machine 15, a sidewall member 38 is provided so as to
15 surround the drain pan 30 for_preventing insertion of:
dust thereto.
As shown in FIG.. 3, around the substrate S on the
substrate table 21, there are provided nozzles 45, 46,
47, 48 that mové along the corresponding four sides
20  of the rectangular substrate S (for the sake of
explan&fion, in FIG. 2, the nozzles 46, 48~aré not
shown). In the embodiment, the nozzles 45, 47 are
arranged so as to face each other and move albng the
short sides L1, L3 of the substrate S, respectively.
25 The nozzles 46, 48 are arranged so as to face each
other and move the long sides L2, L4 of the substrate

S, respectively. These nozzles 45, 46, 47, and 48 are



stepper for exposing the photosensitive filmfornmed on the substrate Sto
forma mcroscopic pattern. 20 The main arm4 is provided with an
Xx-axi s drive nmechanism a y-axis drive nechanism and a z-axis drive
mechani sm which are all for naking a novenent in the x-axis, y-axis, and
z-axis directions, respectively. The main ar |s al so provided with a 0

-rotation drive 25 mechani sm t hat nak€ a Aot &tion centered on the
z-axis. The main arm4 travels along the central path of the resist
processing system 1l to transport the substrate - 9 - S between the

processi ng machi nprogided &k tthel %.ipEhe fndi~shaped roviings rembarerhle skd
substrate S into the processing machines 6, 9, 11 to 15 and carries out the
processed substra58r85ﬁnom6ﬁn§qhﬂw%ﬁﬁln@5w§@WMWesn the figures, guide

rails 55, 56, 57, and 58 are arranged so as to surround
the substrate S. These guide rails 55, 56, 57, and 58
5 are supported by support members 60, 61, 62,.63, 64, 65,
66, and 67 that are fixed to the machine frame 23.
The base ends of the'moving members 50, 51, 52, and 53
are provided on the gulde rails 55, 56, 57, and 58,
respectlvely, so as to slide freely, which enables the
10 . nozzles 45, 46, 47, and 48 to move along the four sides
L1, L2, L3, L4 of the substrate S, respectively.

' The nozzles 45,'and 47 that move along the short
sides L1, L3 of the.substrate S will be described by
reference to FIGS. 2, 3, and 8. A motor 70 is provided

15 on the outside of the support member.Gl. The motor’s
driving shaft 71 is extended to'the_support member 64
arfanged so as_tb face the support member 61. The
driving shaft 71 is proéided with a driving pulley 72
near the inside of the support member 61 and with

20 a driving pulley 73 near the inside of the support
member 64. On the other ﬁand, a driven pulley 74 is
provided near the inside of the support member 60.
Similarly, a driven pulley 75 is provided near the
inside of the'support.member 65.

25 "An endless belt 76 is wound around the.driving
pulley 72 and driven pulley 74. An endless belt 77 is

wound around the driving pulley 73 and driven pulley 75.



5 6, 9, 11 to 15. As shown in FIGS. 2 and 3, in the center of the
peri pheral resist renoving machi ne 15, a substrate table 21 supported by
the top end of a post 20 is provided. On the top surface of the substrate
table 10 21, a plurality of suction nenbers 22 are provided. The
suction nenbers 22 suck the bottom surface of .the substrate S, thereby
hol di ng the substrate S on the top surfacé oﬂsthé substrate table 21. The
bottom end of the post 20 penetrates through 15 a bearing 24 fixed to a
machi ne frame 23. The post 20 slides through the bearing 24, causing the
substrate tabl e 2Ast a gesnl tgnd ko wperaddione o fnitthe mektqost0 Z@uskes these
connection nmenber 28 connects the post 20 to the piston rod 27 of a
cylinder 26 fixedtwe emdl@sshihed tx 76, amdafd XY mowee igedien@ame and a
cover 25 covering the cylinder 26 are connected to the piston rod 27.
Accordi ngly, the G3rE6&i@%mn novenent of the cylinder

The moving member 50 supporting the nozzle 45 is
5 connected to the upper side of the endless belt ?6 via
a bracket 78. The moving member 52 supporting the-
-nozzle 47 is connected to the under side of the endless
belt 77 via a bracket 79. 1In this way, one moving
member 50 is_interlocked with the upper side of the

10 endless belt 76 and the other moving member 52 is
interlocked with the under side of the endless belt 77,
which enables the_operation of the motor 70 to cause
the nozzles 45 and 47 to move in opposite directions in
parallel with each other. Specifically, in FIG. 7,

15 when the opefation of the motor 70 causes the driving
shaft 71 to rotate in, for example, the clockwise
direction a, the nozzle 45 moves backward along the
short side L1 at left of the substrate s, whereas the
nozzle 47 moves forward along the short side L3 at

20 right of the substrate S. Furthermore, in FIG. 7, when
the operation of the motor 70 causes the_dri§ing shaft
71 to rotate in, for example, the counterclockwise
direction b, the nozzle.45 moves forward along the
short side L1 at left of the substrate S, whereas the

25 nozzle 47 moves backﬁérd along the short side L3 at
right of the substrate S.

The nozzles 45 and 47 that move along the short



26 causes the'substrate table 21 to go up and down together with the cover

25. 25 VWen the substrate S is brought into the peripheral resist
renmovi ng machine 15, the main arm4 brings the substrate S into the
peri pheral resist - 10 - renoving machine 15. Nanely, as shown in Fl G

4, the main arm4 holds the substrate S and qLing§ it into the peripheral
resi st renoving machi ne 15. The substrate S thus brought in is thrust
upward 5 by the top surface of the substrate table 21 that goes up as

the cylinder 26 expands. At this tinme, the bottom surface of .the substrate

S is sucked by theisies Idn anshiley 9L the mahshrateus hpvehdeanRxplaied o

be seated and held on the top surface of the substrate
The nozzles 46 and 48 have the same configuration as

that of the nozzles 45 and 57 and'are.designed to move
along the long sides L2 and L4 of the substrate S.
5 Specifically, as shown in FIG. 3, a motor 80 is
provided on the outside of fhe'support member 67.
The motor’s driving shaft 81 is extended to the support
member arranged so as to face the support member 62.
The driving shaft 81 is provided with a driving pulley
10 82 near the inside of the support member 67 and with
| a driving pulley 83 near.the inside of the support
member 62. On the other hand, a driven pulley 84 is
provided near the inside of the support member 66.
Similarly, a driven pulley 85 is provided near the
15 inside of the support member 63. |
o An endless belt 86 is wound around the driving
pulley 82 and driven pulley 84. An endless belt 87 is
wound around the driving pulley 83 and drivén puliey 85.
In the same manner as the nozzles 45 and 47 explained
20 earlier, the operation.of the motor 80 causes these
two nozzles 46 and 48 to move along the long sides L2
and L4 of the substrate S in opposite directionS'in
parallel with each other.
When the substrate S is brought into the removing
25 machine by the going up and down of the substrate table
21 or when the substrate S is carried out of the

removing machine 15, there is no fear that the



10 table 21. Thereafter, the contraction of the cylinder 26 causes the
substyate table 21 to go down, thereby forcing the substrate S to be
brought into the peripheral resist renoving machine 15. Wen the substrate
Sis carried out of the 15 peri pheral resist renpving machine 15, the
substrate S in the peripheral resist remoyj ng,machine 15 is thrust upward
by the top surface of the substrate table 21 that goes up by the expansion
of the cylinder 26. FIG 2 shows the state where the substrate S and 20
substrate table 21' represented by single-dot-dash |ines have been raised .
as a result of th@xéﬁﬁmeo@fofth%éw@;zaﬁﬁdéf’126.51A14t7er ance dumdddate S has
been raised this way, when the enpty main arm4 goes_into_the peripheral
resist renoving nRERVESt Ehe pubstmatecs frors being,browghty i@ 26
causes the substrate table 21 t o down., Wile . the substrate table s
goi ng down, the sHBEEFECe 08t etﬁhtené‘%é"ilﬁsal’%m.q’ érelemat“é’r 48

stand by in a place apart from the periphery of the
5 substrate S as shoﬁn in FIG. 3. |
Each of the nozzles 45, 46, 47, and 48 has the
same configuration, so the configﬁration of the nozzle
45 moving aldng'thé short side'Ll of the substrate S
will be explained as the representative of the rest..
10 As shown in FIG. 9, the nozzle 45 includes a nozzle
body 90_with a near-L-shaped section covering the top
- and bottom surfaces of the periphery of the substrate.
- The nozzle body 90 has a clearance 91 fdrmedlso as to -
cover the vicinity of the_pefiphery of the substrate S.
15 The periphery of the substrate S sucked and held on the
top surface of the substrate table 21 is inserted into
the clearénce_Ql with.the éubstrate out of contact with
the surroundings. Theré'are provided upper spray
outlets 92 for spraying a resist solvent onto the top
20 - surface of the periphery of the substrate S inserted in
the clearance 91 and lower spray outlets 93 and 94 £or
spraying a resist solvent onto the bottom surface of
- the periphery of the substrate S.
Specifically, at the upper side of the clearance
25 91, upper spray outlets 92 are made in a total of four
places as shown in FIG. 10. These upper spray outlets

92 are arranged in parallel with the short side L1l



the miin arm4 is wthdrawn fromthe peripheral resist renoving machi ne 15, -
t hereby causing the substrate S to be carried out of the peripheral resist
renovi ng nmachi ne 15. 5 Bel ow the substrate S on the substrate
table 21, there is provided a drain pan 30 for collecting the solvent or
resi st when the solvent or resist used inre ing the resist at the
periphery of the substrate S has dropped.’Tth%réTn pan 30 is provided so
as to 10 surround the driving section of the substrate table 21,

I ncluding the bearing 24 and cylinder 26. A drain pipe 31 for discharging
t he sol vent col | eelotig theherigriziitypaf Itheperiphedtiact theosBdistate S.
exhausting the atnosphere within the peripheral resist renoving 15
machi ne 15 are cofnéeldento ishsupnlkind & e ywopey spray outlets 92

‘through a solution supply outlet 95 in the upper part
of the inside of the nozzle body 90.. The'thus sﬁpplied
5 | solveht spouts from the upper spray outlet 92 downward
and is sprayed on the top surface of the periphery of |
the substrate S. ' |
As shown in FIG. 11, at the lower side of the
clearance 91, two lower spray.oﬁtlets 93 and foﬁi lower
10 spray outlets 94 are made. The lower spray outlets 93
are arranged in parallel with the short side L1 along
the periphery of the substrate S. The lower spray
outlets 94 arranged at right angles with the short side
Ll so as to.gO'from the vicinity of fhe periphery of
15 the substrate_s into the inside of the substrate S.
A solvent is supplied to these.lower spray outlets 93
and lower spray outlets 94 via solution supply outlets
96, 97 in the lbwe_r part of the nozzle body 90.
The thus supplied solvent spouts from the'lower spray
20 outlets 93 and 94 upward and is sprayed on the bottom
sﬁrface of the periphery of the substrate S.
As shown in FIG. 9, almost in the center_of the
nozzle body 90, there is provided a suction inlet 98
for sucking and discharging the atmosphere in the
25 - vicinity of the substrate S inside the clearance 91 to
the outside.

The configuration of the nozzle 45 moving along



the drain pan 30. The top end of t he exhaust pi pe 32 has an opening at a
position slightly higher than the bottom surface of the drain pan 30.
Al t hough not shown, the drain tube 31 and exhaust pipe 32 are each 20
connected to a I|qU|d di scharge system and an exhaust system (both not
showr). The liquid discharge systemincludes %kmaste fluid tank and directs
the solution collected in the drain pan 30 t& he waste fluid tank. The
exhaust systemincludes a suction device, such as 25 a punp, and
exhausts the atnosphere in the peripheral resist renoving nmachi ne 15 .
through the factotheeshawst sdygiet &h of dher subsgrate fips been iexpldimedie
exanpl e of FIG 2, the inner circunferen- tial wall 35 of the drain pan 30
is formed higher Ehgnother nozzles 46, 47 and 48 have the same
configuration of the nozzle'45, so a detail explanation
of the nozzles 46, 47 and 48 will not be given.

5 ' The'processing'steps of the resist processihg
system 1 will be explained step by step. First, the
auxiliary arm 5 takes the substrate S out of a cassette
2 on the cassette station 3 as shown in FIG. 1 and
hands it to the main frame 4. The main arm 4 brings

10 the substrate S to the brush scrubber 7. The brush
scrubber 7 cleans the substrate S with a brush The
substrate 5 may be washed w1th high-pressure jet water
in the hlgh—pressure jet cleaning machine 8, depending
on the process. The main arm 4 conveys the thus washed

15 substrate S, which is then subjected to a heating
process at the heating machine 9. After the heating
process of the substrate S at the heating machine 9 has
finished; it then under§0es an adhesion process at the
adhesion machine 11. Then, after the substrate S has .

20 ~ been cooled at the cooling machine 12, resist is
applied to the surface;of the substrate S at the
coating machine 14 by a spin coating method or a spray
method. At this time, the effect of surface tension
may permit the resist to get thicker in the substrate

25 = peripheral portion. There may be a case where the

resist shaken off by rotation will fly to the back of

the substrate and stick to unexpected portions.



the outer circunferential wall 36. The cover nenber 25 is provided with an
annular cover wall 37 forned so as 5 to cover the periphery of the
inner wall 35. Wth the inner circunferential wall 35 of the drain pan 30
al ways being covered with the cover wall 37 of the cover nenber 25, the
drivi'ng section of the substrate table 21, i@g udi ng the bearing 24 and
cylinder 26, is 10 . prevented fromgetting dirty with solvent or resist
Wi t hout obstructing the free up-and-down novenent of the substrate table
21. In the enbodi ment, two diffusion plates 40, 41 are laid one on top of
anot her between the sulfthe snbs3natel®d appliesd suith esistibe the xoating
exhaust pipe 32. These diffusion plates 40, 41 are nade of punched netal
pl ate. As shown imafhdge 34a4§ conyeysdydyhiisemadn fnm demnd 48 ypught
made in the diffusion plates 40h 41, In the exanples in the fﬂﬁgies t he
air vents 42 in thBtAppbe Periphexalr yeedstyramoviagmacheing 1 y urigy
holes, wth the the bringing in of the substrate, all of the nozzles 45;
5 46, 47, and 48 have been withdrawn in a position apart
from the surroundings of the substrate S.
| As explained earlier in FIG. 4, the substrate S
brought into the peripheral resist removing machine 15
by the main arm 4 is first thrust upward by the top

10 . surface of the substrate table 21 that goes up as the
cylihder 26 expands. Then, the bottom surface of
the substrate S is sucked by the suction members 22,
thereby causing the substrate S to be seated and held
on the top surface of the substrate table 21. Then,

15 after the empty main arm 4 hés been withdrawn from the
peripheral fesist removing machine 15, the contraction
of the cylinder 26 causes the substrate table 21 to go
down, thereby forcing the substrate S to be brought
into the peripheral resist removing machine 15.

20 ‘After the substrate S has been brought into the
peripheral resist removing machine 15, the operation of -
the motors 70 and 80 causes the nozzles 45, 46, 47, and
48 to start to move along the four sides L1, L2, L3,
and L4 of the subétrate S. As a result of the movement,

25 the periphery of the substrate S is inserted into the
clearance 91 of the nozzles 45, 46, 47, and 48 with

the substrate out of contact with the Surroundings.



di stance between vents 42 being relatively large. On the other hand, the
air vents 43 in the lower diffusion plate 41 are relatively small hol es,
with the distance between vents 43 being relatively small. 25 The
exhaust pipe 32 positions under the diffusion plate 41, so that the exhaust
gas thorough the vents 42 and 43 of the diffusion plates. 41 and 42 is led
to the - 13 - factory exhaust systemvia the exhaust pipe 32. Since the
vents of the diffusion plates 40 and 41 are arranged uniformy on the
entire plate, the area of the diffusion plate 41 which corresponds to the
exhaust 5 pi p¥ith he pedipheaty ofk thes tsabsdurake iSglnsertedecint the
area. Thus, if no vent is-provided in the areas of the diffusion plate 41
whi ch Correspondsc@§Qﬂ§gce 91 of the nozzles 45, 46, 47, and 48 this way,
the upper spray outlets 9 and lower spray outlets 93
and 94 start to spout the solvent and the suction inlet
5 98 starts to suck and discharge the gas. Then, the
solvent dissolves the unnecessary resist stuck to the
periphery of the substrate S. The dissolved resist
is sucked and disCharged from the suction inlet 98,
thereby removing'the unnecessary resisi on the
10  periphery of the substrate S.
' While the resist on the periphery of the substrate
S is being removed by the solvent, the air is exhausted
from under the substrate S through the exhaust pipe 32
~and the atmosphere in the peripheral resist removing
15 machine 15 is discharged downward. This prévents the
vapor of the solvent used in dissolving and removing
the resist from leaking out into the surroundihg
atmosphere. Because the diffusion plates 40 and 41 are
provided between the substrate S and the exhaust pipe
20 32, the air can be exhausted uniformly under the entire
bottom side of the substrate S. To achieve such
‘a uniform exhaust, only a single diffusion plate may be
provided. To produce a higher diffusion effect, it is
desirable that two diffusion plates 40 and 41 should be
25 provided as shown in the figure.

After the unnecessary resist stuck to the

periphery of the substrate S has been removed, the



exhaust pipes 32 as shown in FIG 7, the exhaust is performed uniformy
over the entire plate of the 10 diffusion plate, resulting in good
exhaust efficient. Furthernore, to prevent detergent, such as thinner,
dropped to the drain pan 30 from gasifying and | eaking out to the.outside
of tHe peripheral resist renmoving nmachine 15,902 sidewall nmenber 38 is
provided so as to 15 surround the drain pan 30 for preventing insertion
of dust thereto. As shown in FIG 3, around the substrate S on the -
substrate table 21, there are provided nozzles 45, 46, 47, 48 that nove

al ong the corresp&whstFataurt %t?]t&szlz(}s raiged jand dhe M’hra%%trate S
(for the sake of ex Ianatloqg§|n FI G the nozzl es 46, a not shown).

I n' the enbodi nent ¥ %Stﬁfﬁfﬁré ar d’aét?%r‘s "'t TERYR R her

and nove along th ort sides, L1, L3 qf the substrate res ectively. 25
The nozzl es 46, 43’ :}’ é’gf 3:6‘ é’@é”‘é’g'@d: al § reslst emoving

mschlne 15. During the carrying out of the substrate,

5 all of the.nozzles 45, 46, 47, andl48 have been
withdrawn in a place.apart from the surroundings of the
substrate S. :

Then, after the substrate S has been heated at
the heading machine 13, the resist film undergoes an

10 exposure process at the exposure machine (not shown).
The exposed substrate S is brought into the developing

"machine 6, which subjects the substrate to a developing
process. After theideveloping process has finished,
the substrate S is carried out of the developing.

15 machine 6 by the main arm 4. The substrate S is heated
again.at the heating unit 9 for drying; The substrate
is then housed in the cassette 2 of the cassette
station 3. |

In the above embodiment, the nozzles 45, 46, 47,

20 and 48 are moved along the four sides Ll L2, L3, and
L4, respectlvely, to remove the unde51red resist
remaining on the sides of the substrate S therefrom
In contrast, according to the embodiment shown in

._FIGS. 12 to 14, the linear nozzles 145 and 146 each

25 have a width corresponding to that.of the substrate S

to be cleaned and are constructed so as move relatively

with respect to the substrate S. For example, the



ot her and nove the long sides L2, L4 of the substrate S, respectively.
These*nozzl es 45, 46, 47, and 48 are - 14 - provided at the tips of

L- shaped novi ng nenbers 50, 51, 52, 53, respectively.. As shown in the
figures, guide rails 55, 56, 57, and 58 are arranged.so as to surround the
substrate S. These guide rails 55, 56, 57, a5§ 58 5 are supported by
support nenbers 60, 61, 62, 63, 64, 65, 66, and 67 that are fixed to the
machi ne frane 23. The base ends of the noving nenbers 50, 51, 52, and 53

are provided on the guide rails 55, 56, 57, and 58, respectively, so as to o

slide freely, whiBRZEdQS 45t pad1346 argompved foward thp smhstiiteo Stove
along the four sides L1, L2, L3, L4 of the substrate S, respectively. The
nozzl es 45, and 48NghaCl@gPe idi-ondm kbignstate, the nozzles 145 and 146

spout solvent to the substrate S, thereby cleaning
opposite sides of the substrate in a lumé. After the
5 6pposite sides-of'the Substrate'are cleaned as
described above, the linear nozzles 145 and 146 are
detached from the subst;ate S and then the substrate S
is rotated at 90 degree to make the nozzles 145 and 146
oppoée to the remaining opposite sides of the substrate
10 S, respectively. Again, the nozzles 145 and 146 are
moved to the substrate to clean the remaining sides
thereof. |
In the example shown in FIG. 12, two nozzles 145
and 146 are arranged so as to oppose to the opposite
15 sides of the substrate, respectively. However, a
single nozzle may be used. In this case,.the single
nozzle is arranged on one side of the substrate and
when each of the four sides of the substrate is_cleahed,
the_suﬁstrate-is rotated at 90 degree. 1In other words,
20 the four sides of the substrate are sequentially
- cleaned for each 90-degree rotation of the substrate.
Each of the nozzles 145 and 146 has a lihear
nozzle body 147 for spouting solvent from a linear
spray outlet as shown.in FIG. 14.
25 - FIG. 15 shows another embodiment. According to
FIG. 15, the resist applying machine 14 and peripheral

resist removihg machine 15 is provided side by side in



sides L1, L3 of the substrate S will be described by reference to FIGS. 2,
3, and 8. Anotor 70 is provided 15 on the outside of the support
menber 61. The notor's driving shaft 71 is extended to the support nenber
64 arranged so as to face the support nenber 61. The. driving shaft 71 is
provi'ded with a driving pulley 72 near the igiide of the support. nmenber 61
and with 20 a driving pulley 73 near The“*nside of the support menber
64. On the other hand, a driven pulley 74 is provided near the inside of
t he support nmenber 60. Simlarly, a driven pulley 75 is provi ded near the
i nsi de of the supphet semebani®510B5and the substratdl §sdsbeiransportad iyd
around the driving pulley 72 and driven pulley 74. An endless belt 77 is
wound around the ﬂranspgrpuhkmy-19labgtwebnthpurbeﬁstSapplying machine
__14.and the peripherél resist rembving nmachine 15.
The resist applying machine 14 of FIG. 15 is such that
5 a resist nozzle 104 is moved to and abo#e.the cenfer of
the substrate S sucked and held by a spin chuck 103 in
‘a cup 102 and the rotation of the substrate S causes
resist to be applied.to the entire surface of the
substrate by centrifugal force. The substrate S
10 ~ applied with resist at the resist applying machine 14
is picked up by the arm 101. The arm 101 is moved
along a rail 105, thereby transporting the substrate
to the peripheral resist removing machine 15. 1In the
resist applying machine 14, the resist nozzle 103 is
15 soaked in a solvent bath 106 filled with.a resist
solvent when it is not in use, which prevents the
hardening of the resist at the tip of the resist nozzle
1 103. When the Subétfété's applied with resist at the
resist applying machine 14 and conveyed by'the arm 101
20 is placed on the substréte table 21 and the nozzles 45,
46, 47, and 48 are ﬁoved'aldng the correspohding four
sides of the substrate S, this allows the peripheral
resist removing machine 15 to dissolve and remove the
unnecessary resist stuck to the periphery of the
25 substrate S.

By arranging the resist applying machine 14 and

peripheral resist removing machine 15 side by side and



- 15 - As a result, the operation of the motor 70 causes these two endl ess
belts- 76, and 77 to nove in the sane direction. The noving menber 50
supporting the nozzle 45 is 5 connected to the upper side of the
endl ess belt 76 via a bracket 78. The noving nenber. 52 supporting the
nozzle 47 is connected to the under side of 3 e endless belt 77 via a
bracket 79. In this way, one noving nenber 507 s interlocked with the upper .
side of the 10 endl ess belt 76 and the other noving nenber 52 is
interl ocked with the under side of the endless belt 77, which enables the
operation of the caueinf0the eawsdllhéonoonivey theastbstraten® detween
opposite directions in parallel with each other. Specifically, in FIG. 7,
15 when the opheayi heottramspesting7opexatdont bd dheyimadnsieam 471g o
rotate in, for exanple, the clockw se direction a, the nozzle 45 noves
backwar d al ong t heimplified and the throughput is improved.

‘A widely-used supply line 107 supplying a solvent

5 to the solvent bath 106 - has been connected to the
-side of the solvent bath 106 as shown in FIG. 16.

This causes the fear that the solvent supplied to the
solvent bath 106 will not flow smoothly to the drain
108 and will flow backward to the supply line 107.

10 To avoid the fear, it is favorable that the supply
line 107 for supplying'the solvent to the solvent bath
106 is connected to the top side of the solvent bath
106. This will prevent the solvent from flowing
backward to the supply line 107.

15 . When the resist applying machine 14 and peripheral .
resist removing machine 15 are provided in the same
unit 100 as described above, the bringing and carrying
of the substrate S into and out of the unit 100 is
effected in such manner that the substrate S

20 temperature-adjusted at the cooling machine 12 is
picked up by the'main arm 4, while being removed of
the unnecessary resist on the periphery-and that the
resulting substrate S is temperature-adjusted and is
brought into the resist applying machine 14. It is

25 - apparent that such an operétion will cause a tempera-

ture difference between the first substrate S and the

second or later.substrate S, which will probably have



short side L1 at left of the substrate S, whereas the nozzle 47 noves
forward along the short side L3 at 20 . right of the substrate S. -
Furthernore, in FIG 7, when the operation of the notor 70 causes the
driving shaft 71 to rotate in, for exanple, the counterclockw se direction
b, the nozzle 45 noves forward al ong the shorj, side L1 at left of the

substrate S., whereas the 25 nozzle 47 s ‘backward al ong the short
side L3 at right of the substrate S. The nozzles 45 and 47 that nove al ong
t he short - 16 - sides L1 and L3 of the substrate S have been expl ai ned.

The nozzl es 46 anam@dvensd ef ot anrifieawErage &l imathidkndss nfieeps 45 :
and 57 and are designed to nove along the Iong sides L2 and L4 of the.
substrate S. To avoid such an adverse effect, firstly, it is.
‘desirable thet three'substrates S sheuld be provided in
the unit 100. Depending on the situation, the width of
5 the unit 100 may be made greater slightly. _Secon&ly,
it is favorable that the substrate S received from the
COolihg.machine 12 is transported immediately to the
resist applying machine 14 and thereafter the substrate
S from the peripheral resist removing machine 15 is
10 received. | |
With the present resist epplying machine 14, when
the system power is turned off, the chamber of fhe
resist applying machine 14 goes down earlier than the
spin chuck 103,.permitting the chamber to press the
15 spin chuck 103 downward._ If this state continues, it
may be that damage will be done to the surface of the
spin chuck 103 oremiet will stick to the surface of the
. spin chuck 103. To avoid the possible problem, it is
desirable that the spin chuck 103 should be forced to
20 go down earlier, when the power of the resist applying
machine 14 is turned off. |
With the present invention, the solvent vapor
can be prevented from leaking out ihto the atmosphere
around the substrate by causing the exhaust machine
25 below the substrate to discharge downward the solvent
'vapor used in dlssolv1ng and removing the processing

agent. In the case where the fan filter unit 110 and



5 Specifically, as shown in FIG 3, a notor 80 is provided on the
outside of the support nenber 67. The notor's driving shaft 81 is extended
to the support nenber arranged so as to face the support nmenber 62. The
driving shaft 81 is provided with a driving pulley 10 82 near the

I nsi de of the support nenber 67 and with q.drhviqg pull ey 83 near the

i nsi de of the support nmenber 62. On the other "hand, a driven pulley 84 is
provi ded near the inside of the support nmenber 66. Simlarly, a driven
pulley 85 is provided near the 15 = inside of the support nenber 63. An :
endl ess ‘bel t 86 i reloked Paxtsd anee locatiedy aheviee the? salpstahabee® 2§ | ey 84.°
An endl ess belt 87:is wound around the driving pulley 83 and driven pulley
85. In the sane nBheERN df & ndzziBesorm £ raay beamasle agound &4y j or

t he operation of thg not or 80 causes these two nozzles 46 aq@ 48 to ve

along the |ong si B89stratey by, cousing fogy 1St HPddsildd Gy EURPGNs i n

air and the exhaust machine to discharge'the air
5 simultaheously,'making it possible to discharge ﬁhe'
solvent vapor downward efficiently.
It is desirable_that one or more diffusion plates
should be inserted between the substrate on the
- substrate table'and the exhaust machine to provide

10 a uniform discharge under the entire bottom side of the
substrate. The solvent for the processing agent may be
supplied from a nozzle to the back of the substrate
edge portion to remove the processing agent stuck to
the back of the substrate simultaneously.

15 Furthermore, the applYing machine for applying the
processing agent to the suiface of the substrate may be
arranged next to_thé substrate table and a transport
machine for conveying tﬁé substrate between the
applying machiné and the subétrate table may be

20 _provided. Giving_a substfate to each of the applying
machine, substrate table, and_transpoff.maChine thus
.constructed enables three substrates to be held in.the
processing apparatus simultaneously, which makes it
possible to pefform the processes of applying the

25 processing agent and removing the processing.agent
from the edge.of_the'substrate consecutively, helping_

shorten the processing time. This eliminates



parall el with each other. Wen the substrate S is brought into the renoving

25 ~ machi ne by the going up and down of the substrate table 21 or when
the substrate S is carried out of the renoving machine 15, there is no fear
that the - -17 - existence of the nozzles 45, 46, 47, and 48 will| prevent

‘the substrate S from being brought in or Qgrr#&d out, because the nozzles
45, 46, 47, and 48 stand by in a place apart om the periphery of the 5
substrate S as shown in FIG 3. Each of the nozzles 45, 46, 47, and 48 has
t he same configuration, so the configuration of the nozzle 45 noving al ong
the short side L1aoftenperature «diffexence hetween i acgprocessed substrate

representative of the rest.
and a subsequently processed substrate or substrates,

making the-processes-unlform
Additional advantages and modlficatlons will
_S readlly occurs to those skllled 1n the art. Therefore,
the invention in its broader aspects is not limited to
'the_specific details and representative embodiments |
shown and described herein. Accordingiy, various |
modifications may be made without departing from the
10 spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.



10 As shown in FIG 9, the nozzle 45 -includes a nozzle body 90 with a
near -L- shaped section covering the top and bottom surfaces of the periphery
of the substrate. The nozzle body 90 has a clearance 91 forned so as to
cover_the vicinity of the periphery of the substrate S. 15 . The.

peri phery of the sutﬁﬁrséteeﬂﬁﬁe

substrate table 21 is Hﬂ"’ﬂm’l’ n the clea28nce 91 with the substrate out
of contact with the s here are provided s 92
for spraying a resist solvent onto the top 20 surfflite SHEET hery
of the substrate S inserted in the clearan@%A @ gand ljower RamgwEgutlet

and 94 for spraying a resist-solvent onto t ottom

periphery of the substRnat e zS5reRRGE s intRldppar@it @ diRes Sigle of the
cl earance 25 91, upper spray outl éts 92 are made in a total of four

pl aces as shown in Fl Ga Bibsthate 4akhe o 3hieH |aeté.1k%'4:ﬁ-:{t§é Hdwipc i n
parallel wth the short side L1 .

- surface applled-w1th a processing agent and a periphery.

5 | is placed-'
o a nozzle mechanlsm for supplylng a solvent to
a periphery of the_substrate to dissolve at least
the processing-aéent stuck'to the beriphéry of the
substrate thereby; ' |

10 suck means for sucking and removing the processing

agent dissolved by the solvent- and
exhaust means prov1ded below the substrate on said
substrate table.
2. A processing apparatus according to claim 1,

15 further comprising.coating.means which is provided
adjaCent to said substrate table and coats the
processiné agéht on the surface of the substrate, and
transport means for traﬁéportihg the substrate between
said coating means and said'subétrate table.

20 3. A proqessing'apparatus according to cléim 1,
wherein said nozzle mechanism has a nozzle for
supplying the solvent to front and back sides of the
periphery of the subsfrate. |

4. A processing apparatus according to claim 3,

25 further comprisihg coating means which is provided

adjacent to said substrate table and coats the

processing agent on the surface of the substrate, and

« ¢ L M s * .

5 93



along the vicinity of the periphery of the substrate S.. A solvent is
supplied to the upper spray outtets—92 through a solution supply outlet 95
in the upper part qf; ﬂ%ﬂh@ﬁ&g he nozzl e body 90. The thus supplied 5
sol vent spouts from outlet 92 downward and is sprayed on :
the t'op surface of tm Wthe Ssubstrate S. Aﬁ.,,g :

at the | ower side of t wo- | ad@er spr out

| ower 10 spray outlets 94 are made. The |ower s
arranged in parallel with the short side L1 along the periphery

b S. Th
Short s de L1 so ATISRR ks 3¢y VedioRliethdl o Mingtefs 1@4"{"%&% |
substrate S into _tézﬁd W Hg Wbt/ Dild B £id substrate table.

5. A processing apparatus according to claim 1,

EN four

further comprising'at'least one diffusion plate which
5 . is provided between the substrate and said exhaust
means and sucks vapor in the vicinity of-said substrate
table uniformly. |
6. A processing apparatus according to claim 5,
further comprising coating means which is provided
10 .adjacent to said substrate table and coats the
processing agent on the surface of the substrate, and
transport means for transporting the substrate between
said applying means and said substrate table
7. A processing apparatus according to claim 5{
15 wherein said nozzle mechanism has a nozzle for
supplying the solvent to front and back sides.of the
perlphery of the substrate
8. A processing apparatus accordlng to clalm 7,
further comprising coatlng means that is provided
20 ad]acent to sald substrate table and coats the
processing agent on the surface of the substrate, and
transport means for transporting the_substraté between
said applying means and said substrate table.
9. A processing apparatus according to claim 1,
25 . wherein said nozzle mechanism comprises fdur nozzles
which are arranged on the four sides of a rectangular

substrate, respectively, and move along the

I




A solvent is supplied to these |ower spray outlets 93 and | ower spray
outlets 94 via solution supply outlets 96, 97 in the |lower part of the

nozzl e body 90. Thehi teedol vent spouts from_the Iomer spray 20

outlets 93 -and 94 u rayed on the botto 'ﬁﬂsf ﬁ?

perlphery of the su homn in FIG 9, al rfost EN of
he nozzl e body 90, there I's provided a suctr&ﬁtr#ﬂ et

dlscharglng the at nosphere in the 25 vicinity of. the substrate S |ns|de

the clearance 91 to the outside. The configuration of the nozzle 45 noving

al ong - 19 - thy #o %%ﬁsws@s&@g&é@a%m é{_&f-‘éﬁﬁ&d

The ot her nozzl es 46 4 have the sane
' the solvent on the sides.

10. A processing.apparatus according to claim 1,
wherein said nozzle-meChanism'comprises'at least one
5 .linear nozzle whibh.is arranged eu at least one side
of a rectangular substrate and sprays the solvent on
the side, and said:substrate table includes ﬁeans for
rotating the'substrate.every'time when_the_side of the
substrate is cleaned by the solvent.
10 11. A precessing apparatus comprising:
a coating machlne for coating a processing film on
a surface of a. substrate, |
a proce551ng agent removing machine for removing
the processing agent stuck to a periphery of the
15 substrate carried out of said applying machine; and
a transport machine for transporting.the substrate
from said applying machine to said process1ng agent
removing machine, whereln
| said processing agent removing machine comprises:
20 ' a substrate table on which the substrate brought
in by said transfort machine is placed;'
| solvent blow-off means for spraying a solvent on
.the periphery to dissolve.and remove the processing
agent stuck to the periphery of the substrate on said
25 substrate table;
discharge means for discharging the solvent used

to dissolve and remove the processing agent and the

TR O AR R




configuration of the nozzle 45, so a detail expl anation of the nozzles 46,

47 and 48 will not be given. 5 The processing steps of the resist
processing system1l will be explained step by step. First, the auxiliary
arm5 takes the substrate S out of a cassette 2 on the cassette siatiaon

as shown in FIG 1 and hands it to the main frame 4. ThETﬁBiQHaﬂﬂHASHﬁENQS
10 the substrate S to the brush scrubber 32 <9he brpsh s ED7

cl eans the substrate S with a brush. The substrate S ma] Ak

hi gh-pressure jet water in the high-pressure jet cleaning machine 8,

dependi ng on the Tgﬁd ' éggg“ tgge Us shed 15
substrate S, whi cﬁé?gﬁﬁ‘é%dsu J_%@%@%%{]ér eatﬁ pr cltégé %ﬁat he heating
machine 9. After the hegihRGsPrR68AS Pbr!denstPEiAGt €nS é%m&gﬁhaﬁéthﬂﬁer
machi ne 9 has finished, it then undergoes an adhesion process at the

adhesion machine ldaidheuibsefdets €416 UsinwddS has 20 -
t he cooling machine 12, resist is

12. A processing apparatus accbrding.to claim 11,

10

15

20

25

wherein said solvent blow-off‘means compriseé a nozzle
mechanism which is_withdréwn from said substrate féble
when the substrate is brought in and carfied out, and
sprays a sdlvent 6n the.peripheral-portion of the
subStraté. - |
13. A processing apparatus according ﬁo claim 11,

wherein the substrate placed on said substrate table
is a'réctangular suﬁstrate with four sides and said
solvent blow-off means comprises a plurality of guide
rails arrangéd around the periphery of the substrate,
a plurality of moving members each capable of sliding
freely on said guide rails, and a plurality of nozzles
which move along-the four sides of the substrate,
respectively; and spﬁafza solvent on the four side
portions of the substrate, respectively. |

 14. A processing apparatus according to claim 13,

wherein each of said nozzles has a nozzle body with

a near-L-Shaped section covering the top and bottom

.surfaces'of the periphery of the substrate and said

nozzle body has a clearance into which the periphery of

the substrate is inserted without making contact with

'~ its surroundings, an upper spray outlet for spraying

a solvent on thé top surface of the'periphéry of the

| L) ) AR R
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applied to the surface of the substrate S at the coating machine 14 by a

spin ctoating nethod or a spray nethod. At this time, the effect of surface
tension may permt the resist. to get thicker in the s hggr 2B s r————
peri pheral portion. There nay be a case where the regsist
rotation will fly to the back of the substrate and sté . 9
portions. - 20 - The substrate S applied X h-esist at the coa

machine 14 is conveyed by the main arm4 and is brought into the peripheral

resist renoving machine 15: During the bringing in of the substrate, all of -

;B:r?ofzﬂ)%st ﬁg sﬁrsru(?usrﬁi%r%ésw%q?ét}%eé%uigg;t?‘ae?gq%a\%@%%g}%}dn(rahdqear | teér&{:hnY
FIG 4, the substi@ft9e¥ for spraying a solvent on the bottom surface of
the periphery of the substrate.
15. A processing appa;atus according to élaim 11,
5 'wherein the substrate placed on said substrate table
is a rectangular sﬁbstrate_with four sides and said
solvent blow-off means éomprises at least one linear
nozzle arranged on one of the four sides of the
substrate, and sprays the solvent on the side, and
10 said substrate table includes means for rotating the
substrate to direct atlieast one to-be-cleaned side of
the substrate to said nozzle every time when the side
'of.the substrate is cleaned by the solvent.
16. A processing apparétus according to claim 11,
15 wherein said substrate table h&s a plurality of suck
members for sucking.and holding the substrate. |
17. A procéésing-apparatus according to claim 11,
wherein said proéessingﬁégent removing machine includes
a support for supporting said substrate table at its
20 top.end, a bearing'foi holdingisaid_support so as to
enable said support to slide up and down, and lift
driving means that is éonnected to said support and
raises and lowers said substrate table together with
said suppoft.
25 | 18. A processing apparatus according to claim 11,
wherein said discharge means includes a drain.pan which

is provided below said substrate table and along the

o L LN VR




brought into the_peripheral resi st renoving machi ne 15 by the_hain arm4 is
first-thrust upward by the top 10 surface of the substrate table 21
that goes up as the cylinder 26 expands. Then, the bottom surface of the
substrate S is sucked by the suction nmenbers 22, thereby cadgs+hg-tiye oo
'substrate S to be seated and held on the top surface of t Tl‘_ﬂﬁb@iﬁﬁgtw\g B5FY
21. Then, 15 after the enpty main arm<4 t@s been withdfawn fREBLAGED:
peri pheral resist renpoving nmachine 15, the contraction of tHe Ccylinder 2
causes the substrate table 21 to go down, thereby forcing the substrate S
to be brought intqQ.t | pher resi V.| [BC

After the substra eelg'%]}g%e}%e%ﬁ %lr‘eou%%éérn%tgg?%%&g%rl p%‘?%létr?%sizs V?rétf'mvi ng

machine 15, the OREIAaf B ddf, IO eIl f BLRESs LI NgLhEadd:

46, 47, and 48 to start to nove along t our srd

the substrate S. A J%fvﬁeém FRNGPED (processing Egdfl | PRI Ya Ard i

. Substrate Sis inserted 1nto
' pipe for discharging the solvent and processing agent

5 collected in the drain pan. |
| 19. A processing apparatus accdrding to claim 18,
which includes a sidewall for surrouhdiﬂg said drain
pan to prevent insertion of dust into an interior of
said processing apparatus.

10 20. .A prOCessing_apparatus according to claim 11,
further including diffusion means ﬁrovided between said
substrate table and said e#haﬁst-means to make the
atmosphere below the substrate'ﬁniform.

21. A processing apparatué according to claim 20,

15  wherein said diffusion means comprises a plurality of
diffusion plates arranged one on top of another, said
diffusion plates including a first diffusion'plate in
which a large numbér ofﬂvents are made and a second
diffusion plate that is provided above the first

20 - diffusion plate and has a large number of vents greater

- in size and in the distaﬁce'between vents than the
vents in the fiist diffusion plate.
22. A processing apparatus according to.claim 21,
wherein at least said second diffusion plate has

25 an area having no.vent on at least one location

corresponding to an exhaust pipe. |

23. A processing apparatus according to claim 11,

A




clearance 91 of the nozzles 45, 46, 47, and 48 with the subs%LaLe_QuL_Q_______

contact with the surroundi ngs. - 21 - Wth the perlphery of the

substrate S inserted in the clearance 91 of the nozzles 45,1 cmi
this way, the upper spray outlets 9 and l'ower spray outlets |

to spout the solvent and the suction inlet 5 98 starts t

di scharge the gas. Then, the solvent dissol\ds the unnecessary reS|st
stuck to the periphery of the substrate S. The dissol ved resist is sucked
and di scharged fromthe suction inlet 98, thereby renoving the unnecessary

et phery of the Ssat BEY Siphithd BEWAIE s IULF SRGISELA Skdd®

exhaust ed machine are provided side by side in the same unit, and
- said traasport machine comprises a transpoff arm for
‘holding and transporting the substrate between said
5 applying machine and said processing. agent removing
machine.

24. A proéessing apparafus aecording to claim 11,
wherein said coating ﬁachine includes a s?in chuck for
sucking and holding an unprocessed substrate, a resist

10 nozzle for supplying reSist.aeting as the processing
agent to the central portion of the substrate sucked
and held,'and means for rotating said SPin chuck to
apply the resist to the entire surfaee of the substrate
by centrifugal force,.and said transport machine has

15 a rail on which said transport arm picking up the
substrate applied'With the resist by said applying
machine runs to said proce551ng agent removing machine.

25. A proce551ng apparatus, substantially as
hereinbefore descrlbed with reference to FIGS. 1 to 16

20 of the accompanying drawings.

THIS SHEET HAS BEEN
~ REPLACED
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fromunder the substrate S through the exhaust pipe 32 and the atnosphere
In the peripheral resist renoving 15 - ~machine 15 is di scharged downward.
This prevents the vapor of the solvent used in dissolving and renoving the
resist fromleaking out into the surroundi ng atnosphere. . Because the

di ffusion plates 40 and 41 are provi ded between the substrate S and the
exhaust pipe 20 . 32, the air can be exhausBéd enifornmy under the entire
bottom side of the substrate S. To achieve such a uni form exhaust, only a
single diffusion plate nay be provided. To produce a higher dlfoSIOH

effect, it is desirable thatAﬁg@Rﬂ$§fg§iQﬁprgggﬁoggRgnd ﬂ%gShQ?|d be 25 -
provided as shown in the.figure. After the unnecessary r SISt stuck to the
periphery of the substrate S has beepRogﬁgggﬁG AbPARATUS"
Alprocessing apparatus comprises a resist coating
machine for coating resist on the surface of a
5 substrate, a resist removino machine for removing the
| unnecessary resist stuck to the peripheral portion of
the substrate carried out of the resist coating machine,
~and a transport arm for transporting the substrate from
the resist coating machine to the resist removing
10 = = machine, wherein the resist renoving machine comprises
a substrate table on which the substrate brought in
by the transport arm is placed, a nozzle for spraying
a solvent on.the peripheral portion to remove the
unnecessary resist stuck to the peripheral portion of
15 - the substrate-on-the substrate table; a discharge
machine for discharging the solvent used to dissolve
and remove the unnecessary resist and the dissolved and
removed resist, and an exhaust machine for exhaustlng

the atmosphere under the substrate table downward.

THIS SHEET HAS BEEN
" REPLACED
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- 22 - substrate table 21 is raised and the main arm 4 receives the
substyate S. This causes the substrate S to be carried out of the .
peripheral resist renoving nachine 15. During the carrying out of the
substrate, 5 all of the nozzles 45, 46, 47, -and 48 have been w t hdrawn
in a’place apart fromthe surroundi ngs of the substirate S. Then, after the
substrate S has been heated at the.heading nmachine 13, the resist film
undergoes an 10 exposure process at the exposure machi ne (not shown).
The exposed substrate S is brought into the devel opi ng machi ne 6, which
subj ects the substrate to a devel oping process. After the devel oping-
process has finished, the substrate S isjgarried out of the devel oping 15
machine 6 by the main arm4. The substrate S is heated again at the
heating unit 9 for drying. The substrate is then housed in the cassette 2
of the cassette ' .

FIG 1



station 3. In the above enbodi nent, the nozzles 45, 46, 47, 20 and 48
are noved along the four sides L1, L2, L3, and L4, respectively, to renove
t he undesired resist renmai ning on the sides of the substrate S therefrom
In contrast, according to the enbodi ment shown in FIGS. 12 to 14, the

‘Iinedar nozzles 145 and 146 each 25 . have a width corresponding to that
of the substrate S to be cleaned and are constructed so as nove relatively
with respect to the substrate S. For exanple, the - 23 - nozzles 145 and
146 are noved toward the substrate S and clanp it. |In this state, the
nozzl es 145 and 146 spout solvent to the substrate S, sferebyrnleaning
opposite sides of the substrate in a lunp. After thpe : o
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5 ~opposite sides of the substrate are cleaned as described above, the
| i near nozzles 145 and 146 are detached fromthe substrate S and then the
substrate S is rotated at 90 degree to make the nozzles 145 and 146 oppose
to the remai ning opposite sides of the substrate 10 . S, respectively.
Agai n, the nozzles 145 and 146 are noved to the substrate to clean the
remai ni ng sides thereof. In the exanple showmn in FIG 12, two nozzles 145
and 146 are arranged so as to oppose to ghg opposite 15 sides of the
substrate, respectively. However, a sing(e nozzle may be used. In this
case, the single nozzle is arranged on one gde of the substrate and when
each of the four sides of the substrate is C%Faned; the substrate is
rotated at 90 degree. In o r words, 20 t he four side f the

substrate are sequenti a8y e@fiedI or 86ch 90-cﬁ&_re86rc8‘41t|)on of the

substrate. Each of t af
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nozzle body 147 for spouting solvent froma |inear épray outl et as shown in-

FIG 414. 25

15 is, provided side by side in

appl yi ng machi ne 14 and the peri pheral
resi st applying machine 14 of FIG. 15 is such that 5

FI G 15 shows anot her
15, the resist applying nmachine 14 and peri pheral

'enbodinen;.

- 24 - the sane unit 100 and the
substTate S is transported by transport arms. 101 between the resist

I’Q$I9$t

removi ng machi ne 15. The
a resist nozzle

- According to FIG
renmovi ng machi ne

104 is noved to and above the center of the substrate S sucked and held by
a spin chuck 103 in a cup 102 and the rotation of the substrate S causes

resist to be applied tgghe. ej
force. The substrate \\\\\

244

FIG 5
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10 applied with resist at the resist applying machine 14 is picked up
by the arm 101. The arm 101 is noved along a rail 105, thereby transporting
the substrate to the peripheral resist renoving nachine 15. In the resist
appl yi ng machine 14, the resist nozzle 103'is 15 .soaked in a sol vent
bath*106 filled with a resist solvent when it is not in use, which prevents
the hardening of the resist at the tip of the resist nozzle 103. Wen the
substrate S applied with resist at the r&4Pst applying machi ne 14 and
conveyed by the arm 101 20 is placed on the substrate table 21 and the
nozzles 45, 46, 47, and 48 are noved al ong the corresponding four sides of
the substrate S, thIS al l ows the peripheral resist renoving nmachine 15 to
‘di ssol ve and renpve the unnecessary resist stuck to the periphery of the 25
substrate S. By arranging the resist applying machi ne 14 and peri pher al
resi st renmoving machi ne 15 side by side and
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- 25 - causing the arm 101 to convey the substrate S between them the
transporting operati-on of the main arm4 is sinplified and the throughput
is inmproved. A widely-used supply line 107 supplying a solvent 5 to the
.solvent bath 106 has been connected to the side of the solvent bath 106 as
showi in FIG 16. This causes the fear that the solvent supplied to the

solvent bath 106 will not flow snoothly to the -drain 108 and wi'll flow
backward to the supply line 107. 10 6/ To avoid the fear, it is
favorabl e that the supply line 107 for supp?ying the solvent to the sol vent

bath 106 is connected to the top side of the solvent bath 106. This will
prevent the sol vent fron1ggomﬁng backward to the supply line 107.

e

8

F1G.




15 When the resist applying machi ne 14 and peri pheral resist
remayvi ng machine 15 are provided in the sane unit 100 as described above,
the bringing and carrying of the substrate S into and out of the unit 100
is effected in such manner that the substrate S 20 . . tenperature-adjusted

~at the cooling machine 12 is picked up by the main arm 4, while being
renoved of the unnecessary resist. on the .periphery and that the resulting
substrate S is tenperature-adjusted and 52 brought into the resist applying
machine 14. It is 25 apparent .t hat su R an operation will cause a :
tenpera- :ture difference between the first substrate S an r
later substrate S, which will probably havegg - '2§0 an gﬁ’grségrmcehc on
the average fil mthickness (Ave : )

A AV
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To avoi d such an adverse effect, firstly, it is desirable that three
substrates .S should be provided in the unit 100. Depending on the
situation, the width of 5 the unit 100 nay be nmade greater slightly.
Secondly, it is favorable that the substrate S received fromthe cooling
machi‘ne 12 is transported i mediately to the resist applying nachine 14 and
thereafter the substrate S fromthe peripheral resist renoving machine 15
is 10 received. Wth the present resist applying machine 14, when the
system power is turned off, the chanber @8#9 he resist applying machine 14
goes down earlier than the_spin chuck 103, permtting the chanber to press
the 15 spi n chuck 103 dgwnwar d—t+f—tfmrs—state ntinues, jt may be -
t hat damage will be donejtojthe sufface of the spin g¢huck 103 pr mist wll
stick to the surface of tlhejspin chuck 103. To avoisthe poFsi)Ie probl em
it is desirable that the|spiln aguck-103 shoul d be fofced to :

- - | | 146

FIG 12

= 147




20 go down earlier, when the power of the resist applying machine 14 is
‘turned- off. Wth the present invention, the solvent vapor can be prevented
fromleaking out into the atnosphere around the substrate by causing the-

exhaust machine 25 bel ow the substrate to di scharge downward the .
~solvent vapor used in dissolving and renoving the processing agent. In the
case where the fan filter unit 110 and - 27 - related parts are |ocated

“above the substrate S as shown in FIG 29,9 down flow can be made around
the substrate by causing the fan filter unit 110 to supply air and the

exhaust machine to discharge the air 5 - sinultaneously, ki ng it
possi bl e to di scharge the sol vent vapor{“downwa_iéj5 effsgi. ently.
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It is desirable that one or nore di.ffusion plates should be inserted
bet ween_t-he substrate on the substrate.table -and the exhaust nachine to .

provi de 10 - a uni form di scharge under the entire bottom-si de-of .the
SUbgUSTALTAR BATENT OFFICKE e processing agent may be supphpgidation®w a

noz;ﬂﬂ{mmhempack of the substrate edge portion to renove| §§9709¢3sSi ng
genmt—stuck tOo_the pack _of the substrate Sl taneousiy- 1o
Fur?‘ﬁéﬂm)reTE’F'FlQFéFﬁﬂ%WW@“PB‘?“%Hﬁ?‘%%’@efﬁés"p‘ftbcesm ng agent to the

sur Subnstr e SuUps

trag %Eésm? 5H:£Iﬁs éd?ﬁprﬁé&“avx%ﬁét%at&@%a%ﬂﬂé H4§tf& cBtin é‘s‘ibt bt the JiHRAcY b PsubBiEdML 135,

and, L6 Si ﬂJa@hnH tefiGtuck RGPl Abfat
\@: S&lftgi%,t ﬁgﬁe a@/ ; : ﬂ)lpﬁe Sﬁfﬁ oﬁl sist coating

of
L BURST Al N @;I dcick (6 BAC £ it B3 iy

cort Al i @&?ﬁ 1
S| n}J\ ¢ sut eat qﬁ Enloxght grt a;m B9 piacetli) aho e RS rgyuqé L Sivént Sf e per%phgral portion to
he unnecessary res1st stuck to the peripheral portion of the substrate on the substrate table; a discharge
nachme for discharging the solvent used to dissolve and remove the unnecessary resist and the dissolved and
- -emoved resist, and an exhaust machine for exhausting the atmosphere under the substrate table downward.
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25: agent an S
t he subst rate COﬂS%Htghééﬁlia\éBeJ;ﬁJ 'shorten the processing tinme. Thi

el i m nates - 28 - |fferenc bet bstrate
and a subsequently rate or~ trates %H cesses
uni form Additi onal nDdlflcatlons ' Badi | yjoccurs

to those skilled in the art. Therefore, t he |nvent|on in 113
aspects is not |iyedrespdst tlheanipetoti trdaspoktingdthaepsabeniratievbetween
enbodi nents shown and descri bed herein. Accordingly, various nodifications
may be nade wi t hmdidlepasting fmeans handOsaid spbstkrate sabpe.of the
general inventive concept as defined by the appended clains and their
equi val ent s. 5. A processing apparatus according to claim 1,
further comprising at 1eastlone diffusion plate which
5 is provided between the substrate and said exhaust
means and sucks vapor in the vicinity of said substrate |
table uniformly.
6. A processing apparatus according to claim 5,
further comprising coating means which is'provided
10 adjacent to said substrate table and coats“the
processing agent on the surface of the substrate, and
transport meaﬁs for transporting the substrate between
said coating means and said substrate table
7. A processing apparatus according to claim 5,
15 . wherein said nozzle mechanism has a nozzle for
suppiying the solvent to front and back sides of the
periphefy of the substrate.
8. A processing apparatus according to claim 7,
further comprising coating means'that is provided
20 adjacent to said substrate table and coats the
processing agent on the surface of the substrate, and
transport means for transporting the sgbstrate between
said.'coating means and.seid substrate table.
9. A processing apparatusﬁaccordinglto claim 1,
25 wherein said nozzle mechanism comprises four nozzles

which are arranged on the four sides of a rectangular

substrate, respectively, and move along the
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29 -° - - REPLACEMENT SHEET CLAI M5 1. A processing apparatus
conpri sing: a subBiySkess HasBeewRaplacadhi ch a substrate having_a surface having
a proccessi ng agen a periphery is placed; ¢ JWEC Jm
arranged on a perip nml mhbstrate ‘tab%e for suppl y?irigogmiitg '\'é""nw

t he periphery of the substrate to dissolve at |east the lgent
stuck to the periphery of the substrate thereby; suck neans arranged on the
periphery of thecoHielspimiimblLidey Stckhads@sF2e@yiwgile speapingessing
agent dissolved by the solvent; and exhaust neans separately |ocated bel ow
t he substrate onthae dodweaiy ajre tledlideo@s. exhausti ng gas bel ow t he
substrate, further conprising at |east one diffusion plate which is

provi ded between t he 19ubstk gimcess ey dapparakts neersrdimg ubo foraim ducks

vapor from around said substrate table. !5
wherein said nozzle mechanism comprises at least one

5 linear nozzle which is arranged on at least one side
of a rectangular substrate and sprays the solvent on
the side, and said substrate table includes means for
rotating the substrate every time when the side of the
substrate ié cleaned by the solvent.

10 : l1. A processing apparatus comprising:
a coating machine for coating a processing film on
a surface of a substrate;
a processing agent removing machine for removing
the processing agent stuck to a periphery of the
15 substrate carried puf of said coating-: machine; ‘and
a transport machine for transporting the substrate
from said cbating machine to said processing agent
removing machine, wherein
said ?rocessing agent removing machine comprises:
20 - a substrate table on which the substrate brought-
in by said transport machine is placed;
solvent blow-off means for spraying a solvent on
the periphery to dissolve and remove;tﬁé”pfocessing
agent stuck to the periphery of the substrate on.said
25 substrate téble;
discharge means for discharging the solvent used

to dissolve and remove the processing agent and the
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2. +A processing apparatus according to claim1, further c '
means which is provided adjacent to said substrate table aqgisgﬁgt

he
processi ng agent on the surface of the substrate, and trans e Replaced
transporting the substrate between said appl3d ng- nreans and s L
table. 20 3. A processing apparatus according to claim1, | '

nozzl e mechani sm has a nozzle for supplying the solvent to front and back

sides of the per{pBepYynokalile coISAL frachirde pa&&eééi&'g%fwéé@iﬁ@ agent
according to clarm3, further conpri'sing coating neans that is  ~30

provi ded adj acenphatRifai dreubovdided Hilde atyl £ Sid Nendr S4RS SiAdE AIERA
the substrate, and transport neans for transporting the substrate between
sai d coating neagaidn€raaispostbidctiing admprisds £ OFAESSHO0aARPEGAL US
conprising: a coating machine for coating a processing filmon a surface of
a substrate, a photdisgngnagemxansportingy neledi suhsterdite between said

5 applying machine and said processing agenﬁ removing

machine.
24, A processing apparatus according to claim 11,
 wherein said coating machine includes a spin chuck for

sucking and holding an unprocessed substrate, a resist

10 nozzle for supplying resist acting as the processing
agent to the central portion of the substrate sucked
and held, and means for rotating said spin chuck to
apély the resist.to the entire surface of the substrate
by centrifugal force, and said transport machine has

15 a rail on which said transport arm picking up the
substrate applied with the resist by said coating

machine runs to said processing agent removing machine.

25. A processing apparatus according to claim 20

wherein said diffusion.means_includes at least one diffusion

20 plate having a first area having no vent on at least one
location corresponding to an exhaust pipe and a second area

having a number of vents.
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a transport’ machine for transporting the substrate from said coating
machi ne to said processing agent renoving nachi ne, wherein 10 said “’95
processi ng agent renoving nmachi ne conpri Ses 333 substrate table on which the
substrate brought in by said transport machine is placed; solvent bl ow off
means for spraying a solvent on the periphery of the substrate to dissolve

and renove a predeasiing sabhtcsatikgt omakh i iamieras i privtesditld Adgperin
said substrate tahle; 15 discharge neans for discharging the solvent used
to dissol ve andmashdire tdame poeeidedgs ddenbyasd dehd rdityeolseatk andd eranded
processi ng agent; and exhaust neans for exhausting gas under said substrate -
t abl e downwar d, S@Hisr dizanspertunechine cabprises a Pranspdnt efrms fdke
menbers provided gn a top surface of the substrate table for sucking and

hol di ng t he subsdgtiag And trapspestingg thep substsatenbetsiesy saisbat i ng
machine for coating a processjng filmon a surface of a substrate; a
processi ng§ agent® nd“?ﬁsmﬂ'i‘%e?nﬁnﬁa&dt PXRSFESIL NG @gend: fremavidWkporti ng

the substrate from,said coating machine to said
machine.

24. A processing apparatus according to claim 11,
wherein said coating machine includes a spin chuck for
sucking and holding an unprocessed substrate, a resist

- 10 nozzle for supplying resist acting as the processing
agent to the central portion of the substrate sucked
and held, and means for rotating said spin chuck to
apply the resist to the entire surface of the substrate
by centrifugal force, and said transport machine has

15 a rail on which said transport arm picking up the
substrate applied With' the resist by said coating

machine runs to said processing agent removing machine.

25. A processing apparatus according to claim 20

wherein said diffusion means includes at least one diffusion

20 plate having.a first area having no vent on at least one
location corresponding to an exhaust pipe and a second area

having a number of vents.
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RERLACGEMENT. SHEET 31 processing agent renoving machine, wherei n-saiﬂ 702767‘3
processi ng® agent renoving machi ne conprises, a substrate table on whi chft’ﬁg}
substrate brought in by said transport machi ne is pl aced; s blow.off
means for spraying a solvent on the periphery of the subst r REPLACEMENT SHEET
di ssol ve and renpve a processing agent st #k to the peri pherylj'of-t"he-——-"—*—
substrate on said substrate table; discharge nmeans for dischangi ng ié]@

sol vent used CAIMSsol ve and renove the processing agent and th |Rﬂ@&
and renoved processing agent; and exhaust neans for exhaust ifng—gas—under
said substrate table dowward, 10 further including diffusi@n neans
provi ded between said substrate table and said exhaust nean r 1
gas below th ng apparatus according to claim®6,
wherei n sai deld%lﬁl%y on%ngé?lrgﬁcs%pr%?ﬁg%g a plurali ty of diffusion plates
arranged one on t

di 1. 15 i ncl udi first
di ffusion pI a¥ Fﬁgﬁ%bé%go‘t”ﬂhﬁlgaesuﬁ a\g]}fg 38\# e e%ﬁﬁ‘(féocgc%ﬁslﬁégl g%@gn el
5 thereon and a periphery is placed;

a nozzle mechanism arranged on a periphery of the substrate table for supplying a
.solvent to the periphery of the substrate to dissblve at least the proceésing égent stuck to
rthe periphery of the substraté thereby; | |

sﬁck means arranged on the beriphery of the substrate table for sucking and removing

10 * the processing agent dissolved by the solvent; and

exhaust means separately located below the substrate on said substrate table for

exhausting gas below the substrate, further comprising at least one diﬁ'usién plate which

is provided between the substrate and said exhaust means and uniformly sucks vapor

from around said substrate table.

15
. 2. A processing apparatus accordlng to claim 1, further comprising coating means
which is provided adjacent to said substrate table and coats the processing agent on the
: surface of the substrate, and transport means for transporting the substrate between sa1d
applying means and said substrate table_.
20

3. A processing apparatus according to claim 1, wherein said nozzle mechanism has a :

nozzle for supplying the solvent to front and back sides of the periphery of the substrate.

4. A processing apparatus according to claim 3, further comprising coating means that is
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di ffusion plate that is provided above the first diffusion
| arge nunbér of vents greater in size and in the distance b
than the vents in the first diffusion plate. 20 8. A process
according to claim7, wherein at least said second diffusion
area having no vent on at |east one | ocat i38n adj acent to an

ace ol

provided adjacent to said substrate table and coats the processing agen €S
the substrate, and transport means for transporting the substrate between said coating

means and said substrate table.

5 5. A processing apparatus comprisihg:
a coating machine for coating a processing film on a surface of a substrate;
~ a processing agent removing machine; and
a transport machine for transporting the_Substrate from said coating machine to said
processing agent removing machine, wherein
10 said processing agent removing machine comprises,
a substrate tabie on which the substrate brought in by said transport machine is placed;
solvent blow-off means for spraying a solvent on the periphery of the substrate to
dissolve and remove a processing agent stuck to the periphery of the substrate on said
substrate'table;
15  discharge means for discharging the solvent used to dissolve and remove the processing
agent and the dissolved and removéd processing agent; and
exhaust means for exhausting gas under said substrate table downward,
wherein said substrate table has a plurality of suck members provided on a top surface
of the substrate table for sucking and holding the substrate.
20
6. A processing apparatus comprising:
a coaﬁng machine for coating a pi'ocessing film on a surface of a substrate;
a processing agent _removing machine;. and

a transport machine for transporting the substrate from said coating _méchine to said
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processing agent removing machine, wherein

said processing agent removing machine comprises,

5 substrate table on which the substrate broilght in By said transport machine is placed;
solvent blow-off means for spraying a solvent on the periphery of the substrate to
dissolve and remove a processing agent stuck to the periphery of the substrate on said
substrate table; |

diséharge zﬁeans for discharging the solvent ﬁsed to dissolve and remove the processing
agent and the dissolved and removed processiﬁg agent; and

exhaust means for exhausﬁng gas under said substrate table downward,

further including diffusion means provided between said substrate table and said

exhaust means for diffusing gas below the substrate.

7. A processing apparatus according to claim 6, wherein said diffusion means comprises
a plurality of d_iffusion plates arranged oné on top of another, said diffusion plates
including a first diffusion plate in which a large number 6f vents are made and a second
diffusion plate that is provided above the first diffusion plate and has a lérge numbef of
vents greater in size and in the distance between vents than thé vents in the first

diffusion plate.

8. A processing apparatus according to claim 7, wherein at least said second diffusion

plate has an area having no vent on at least one location adjacent to an exhaust pipe.
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