S1- TITLE OF THE | NVENTI ON cofTReP cory

METHOD AND APPARATUS - BACKGROUND OF THE | NVENTI ON
The present invention relates to a coating nethod 5 and appar at us,
and, in particular, to a nethod and apparatus for coating a target
obj ect, such as a sem conduct or wafer lor -an LCD substrate, with a
proc- essing liquid, such as a photo-resist |iquid, which
undesirably tends to becone dry. The sem conductor 10 process incl udes
various kinds of processes which are performéd to manufacture a
sem conduct or device or a STITKE OB THE INVERDBIOBxanple, wiring

| ayers and - el ectrodes to be connected to a seniconductor devi ce on
a:target object, éHyHPEQGaME@H?thHDobBPAEbT@$ or an LCD substrate,
by form ng sem conductor |ayers, _in rs, and
conductive layers in predeternln@&CKGROUND 9§tF§Fn§N®W Tﬁen%arget obj ect .
In a process of nanufac ﬁrln m, condu¢t o

1 LCD,
coati ng apparat uses are FinfﬁﬁnEZGnve“ Fﬂnvﬁ?%ﬁﬁgsngpg.coﬂglnanmegﬁgd

representalive one f IBSMhEug, and, inPAHIGIRPY B2 ALeRol"ghd oSSt

apparatus for coating a target object, such as a

W

semiconductor wafer or an LCD substrate, with a proc-
essing liquid, such as a photo-resist liquid, which
undesirably tends to become dry. The semiconductor

10 ‘procees includes various kinds of processes which.are
performed to manufacture a semiconductor device or
a structure having, for example, wiring layers and
electrodes to be cohnected to a semiconductor device on
a target object, such as a semiconductor wafer or an

15 LCD substrate, by forming semiconductor layers, insu-
lating layers, and conductive layers in predetermined
patterns on the target object.

In a proeess of manufacturing a semiconductor

device or an LCD, coating apparatuses are utilized

20 in various steps. A representative one of them is a
coating apparatus of a photo-resist iiquid, eﬁployed in
a coating and developing system of the photo-resist.
The photo-resist liquid is applied onto a target layer
to.be pattern-etched, such as.a semiconductor, insulat-.

25 ing, or conductive layer on a semiconductor, to form
a photo-resist film on the target layer. The photo-

resist film is exposed to light through a predetermined



a coafing and devel opi ng system of the photo-resist. The

photo-resist liquid is applied onto a target |ayer to be -
pattern-etched, such as a sem conductor, insulat- 25 i ng, or
conductive | ayer on a sem conductor, to form - a photo-resist filmon
the target |ayer. The photo- resi st fi2l m~ s exposed to |ight

t hrough a predeterm ned _ -2-

mask and is devel oped so that the filmis patterned to copy the
mask. Then, the target l|layer is etched, using t he patterned

phot o-resi st fil mmaslk kis developed so sARkattthg fblmodsapathewnednte| G
6A is known as a 5 coating nethod of a photo-resist _liquid. This

met hod eniIoBE Ehediask. 3 Than s yrakget plaressifgetrhaedd using

osih in'a sol ventheRAbtepiet drisres et £1firance magkh sem conduct o
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portion of the wafgf, MO dtfozzle 3 for supplying a processing liquid 4,
i.e., a photo-resist liquid formed by dissolving a
photo-sensitive resin in a solvent, and a spin chuck 1
for holding a semiconductor wafer W. During a coating
iQ process, the processing liguid 4 is supplied, i.e.,
dropped onto the wafer W from the nozzle 3 arranged
above the spin chuck 1, while the spin chuck 1 is
rotated. As a result, the processing liquid 4 is
diffused from the central portion of the wafer W to its
15 peripheral portion, éo that the entire'top surface of
the wafer is uniformly coated with a photo-resist film.

- In such a coating apparatus, if the processing
liquid, i.e., the photé-resist liguid 4, hardens in the
nozzle 3, problems arise such that the nozzle 3 becomes

20 plugged and hardly any uniform photo-resist film is
formed. The processing liguid 4 hardens mainly due to
the processing liquid 4 becoming dry while the nozzle 3
is in a waiting state. 1In order to solve this problem,
a method of preventing the photo-resist liquid from |
25 drying at a wait position of the nozzle 3 has been

developed, as shown in FIG. 6B. This method enmploys

a roller 5 having a lower part dipped in thinner 6



15 1 peri pheral portion, so that the entire top surface of t he
wafer is uniformy coated with a photo-resist film In such a
coating apparatus, if the processing liquid, i.e., the photo-resist
liquid 4, hardens in the nozzl e 3, problens -arise such that the
nozzl e 3 becones 20 pl ugged and hardl ¥ aBy #ni form photo-resist film
S formed. The processing liquid 4 hardens nmainly due to

the processing liquid 4 becoming dry while the nozzle 3 isin a
waiting state. In order to solve this problem a met hod of
preventing the phathdahesissta |saant fon the progassing atiguigdi timsition
of the nozzle 3 has been . devel oped, as shown in FIG 6B. This .

net hod enpl oys  the photasnesist HAawg £ 1 ohe REICHHHRY 1iaridnhelso

- 3- : which is a solvent for the praocessing liquid, i.e.,. .

the photo-resist [d&divezed R e &Qazie 3 QP %:l?%qroller 5 dehilr ke
fromthe nozzle 3 onto the raller. 5 while the rocessin iquid 4
i s renoved from t BFYSHIES ‘huf’ % 1s remayed \from %\e 30180 5'8 & nce

Lg_eb;i {ohgo;g Im:art Ix%?fﬁn]{i?esr i7s' provi ded with the thinner 6 dr awn
Since the tip port of the nozzle 3 is provided
with the thinner 6 drawn up by the roller 5 in this
method, the tip port of the nozzle 3 is prevented from
drying. However, the'processing liquid is constantly
10 delivered in the waiting state, resulting in a waste of
the processing liquid. If the processing liquid tempo-
rarily stops being delivéred, the thinner 6 on the
roller 5 is removed by the wiper 7, thereby bringing
about problems such tﬁat the tip port of the nozzle 3
15 dries and the processing liquid deteriorates or hardeﬁs.
The wiper 7 plays an important role in removing
the processing liquid ahd the like adhered to the
roller 5, and, therefore, should not be omitted.
Without the wiper.7,'the processing liquid would
20 deteriorate by transfer of substances from the roller
'5 onto the tip port of the nozzle, resulting in hafdly
any coating film of a uniform thickness beiﬁg obtained;
BRIEF SUMMARY OF THE INVENTION
An object of the present invention, therefore,
25 is to provide a coating method and apparatus which can
prevent a processing liquid from deteriorating, e.g.,

hardening, in the tip port of a nozzle in a waiting



met hod, the tip port of the nozzle 3 is prevented from dryi ng.
However, the processing liquid is constantly 10 delivered in the
waiting state, resulting in a waste of the processing liquid. If
the processing |iquid tenpo- rarily stops being delivered, the
thinner 6 on the : roller 5is renoved By t+he wi per 7, thereby
bringi ng about problens such that the tip port of the nozzle 3 15
dries and the processing liquid deteriorates or hardens. The
wi per 7 plays an inportant role in renoving the processing |iquid
and the |ike adhesdd@tey tthereby enahkﬁnQche fonpinderbfaregating filot be
omtted. Wthout the wiper 7, the processing |iquid would 20
deteriorate by tr g ¢F Qﬂﬂﬁﬂ%ﬂuﬁh%QkQﬁﬁﬁhe rol | er 5 onto the
tip port of the nozzle, resultlng |n ? g ?n coating filmof a
aspect o

uni f orm t hi ckness be|n§Wﬁﬁ€ﬂ+ﬁﬁ R pEe R THE
| NVENTI ON Al t of th t td t f 25
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port of a ndzzle i
tip port of a nozzle, which is movable between a supply

position for supplying the processing ligquid onto the
target object and a wait position for waiting when not
supplying the processing liquid onto the target object,

10 such that, in the wait pdsition, the tip port of the
nozzle is wetted by a solvent for the processing liquid,
the solvent being present on a circumferential surface
of a rotatable roller which is selectively wiped by a

 wiper, the method comprising the steps of:

15 performing a waiting mode, during which the
nozzle is located at the wait position, wherein, in
the waitihg mode, delivery of the processing liquid
from the tip port of the nozzle is stopped and the
wiper is located at a retreat position, such that the

20 tip port of the nozzle is wetted by the solvent present
on the circumferential surface of the rqller;

performing a preparing mode, during which the
nozzle is located at the wait position, after the
waiting mode and immediately before moving the nozzle

25 from the wait position to the supply position, wherein,
in the preparing mode, the processing liquid is

delivered from the tip port of the nozzle onto the



statef t hereby enabling the formng of a coating film havi ng a

uni form t hi ckness. According to a first aspect of the present

i nven- tion, there is provided a coating nethod of coating a 5
target object- with a processing liquid delivered froma tip port of
a nozzle, which is novabl e between a supply 5 - position for supplying
the processing liquid onto the target object and a wait position
for waiting when not supplying the processing liquid onto the
target object, 10 such that, in the wait position, the tip port of the
nozzle is wetted pincupfierentiak surfane@bsihry roklex, and the wiper is.
sol vent being present on_a circunferential_ surface of a rotatable
rol ler which is sdiasa@tam|at i P IRFt Position \Gyph thafe The REPI/THIISI ng
the steps of: 15_., .. . perfornmng a iting nod dur j whi ch the
nozzle |s | ocat ed H@HHb @ TemNET (oo g o rEcqpterential i daes iof
node, delivery of ,the pracessing,|iquid fromthe tip port of the
nozzle is stopped%hﬁjéﬁé}er' and W per is located at a retreat position,

R

present on the Circu ; ~surface of _ .
perior i ng 2 pr ePai Nbdides 4N ol Wiseteton, #POZE! @14 il el
wherern, R Y oAy SR g hide) o Redeglon
1iquid is delivered from the tip port of the nozzle
such that the processing liquid is applied to the
10 target object. |

According to a second aspect of the present
invention, there is provided a coating apparatus for
coating a target object with a processing liquid,
comprising:

15 a support for supporting the target object;

- a nozzle having a tip port for delivering the
processing liquid onto the target object supported
by the support;'

a processing liquid supply for supplying the

20 processing liquid to the nozzle;

a nozzle shifter for moving the nozzle between a
supply position for supplying the processing liquid
onto the target object and a wait position for waiting
when not supplying the processing ligquid onto the

25 target object;

a rotatable roller having a circumferential

surface, which faces the tip port of the nozzle when



delivered fromthe tip port of the nozzle onto the

-5- circunferential surface of the roller, and the w per is.

| ocated at a project position such that the processing liquidis
renoved fromthe circunferential surface of -the roller; and 5
perform ng a coating node, during which the nézzke I's |located at
the supply position, after the preparing node, wherein, in the
coating node, the processing liquid is delivered fromthe tip port
of the nozzle such that the processing liquid is applied to the 10
target object. the nozzle Az claliated at Hezomitspesitbdnt he present

I nvention, there is provided a coating apparatus for coating a
target object with a pradceebvemt | sepply for suppkyipgiai agivent for the g
support for supporting the target object; ) a nozzle having a
tip port for deli \RFIGRPIHY liquid &p dha GixFunkrrenbird snefage gof the
obj ect supported by the support; a processing liquid

supply for supplyi%RtieRs

5 a wiper for wiping the circumferential surface of
the roller;

a wiper shifter for moving the wiper between a
project position for wiping the circumferential surface
of the roller and a retreat position for not wiping the

10 circumferential surface of the roller; and

a controller for controlling the nozzle shifter,
the processing liquid supply, and the wiper shifter;

wherein the controller performs a waiting mode,
during which the nozzle is located at the wait position,

15 and performs a preparing mode, during which the nozzle
is located at the wait position, after the waiting mode
and immediately before moving the nozzle from the wait
position to the supply position,

wherein, in the waiting mode, delivery of the

20 processing liquid from the tip port of the nozzle is
stopped and the wiper is located at the retreét posi-
tion, such that the tip port of the nozzle is wetted by
the solvent present on the circumferential surface of
the rollér, and

25 -wherein, in the preparing mode, the processing
liquid is delivered from the tip port of the nozzle

onto the circumferential surface of the roller, and the



20 Jprocessing liquid to the nozzl e; a nozzle shifter for

novi ng the nozzl e between a supply position for supplying the
processing liquid onto the target object and a wait position for

wai ting when not supplying the processing liquid onto the 25
target object; a rotatable roklef7 having a circunferentia
surface, which faces the tip port of the nozzle when

- 6- the nozzle is located at the wait position; a
sol vent supply for supplying a solvent for the processing liquid to
the circunferenti afiperfiaseclotated at the prejecy;posbtion such thakpehef or
W ping the circunferential surface_ of the roller; a

wi per shifter for PERSESing higekd pbig veasppved from the of begumberenbhal or
Wi ping the circunferential surface of the roller and a retreat
position for not W§rkaceret &le roll®Tcunferential surface of the roller

and a controller for controlling,the nozzl e shifter
the processing |iquid sngFy?oﬁﬁﬂngH@eVW%%ragﬂi??E?Fagus according to

5 the present invention, while a nozzle is located at a
wait poéition, a waiting mode is first performed, and
a preparing mode is then performed immédiately before
the nozzle is moved from the wait position to a supply
position. In the waiting mode, delivery of a photo-

10 resist liquid from the nozzle is stopped and.a wiper
is located at a retreat position, such that a tip pbrt
of the nozzle is wetted by a solvent present on the
circumferential surface of a roller. By doing so, in
a waiting state, the solvent prevents the tip port of

15 the nozzle from drying, and the processing liquid
adhered to the circumferential surface of the roller
is effectively removed by the solvent. Further, in the
preparing mode, the processing liquid i§ delivered from
the tip port of the nozzle onto the circumferential

20 surface of the roller, and the wiper is located at a
project position such that the processing liquid is
removed from the circumferential sﬁrface of the roller.
By doing so, the condition of the procéssing liquid
in the.tip port of the nozzle is adjusted immediately

25 before a coating process, so that a coating film of
the processing liquid having a uniform thickness can be

obtained.



wherein the controller perfornms a waiting node, during which the

nozzle is located at the wait position, 15 and perforns a preparing
node, during which the nozzle is located at the wait position,

after the waiting node - and i medi ately before noving the nozzle
fromthe wait position to the suppky Bosi-tion

wherein, in the waiting node, delivery of the 20 processing |iquid
fromthe tip port of the nozzle is stopped and the w per is |ocated
at the retreat posi- tion, such that the tip port of the nozzle is
wetted by t he shildéhiopatsebhfechst ardcadvantagent ol ther incenvion
the roller, and 25 wherein, in the preparing node, the processing

liquidis delivereﬁilldh¢tm%ttf®rpbrino¢h¢h@em©ntpbion whichofio blowe,
circunferential surface of the roller, and th

-7- wi petnd sin RaxeVHLL PR Qbvi s %mmttbﬂ @faeﬁrmﬁ%omheor
processi ng I|qU|d I S rennved fromthe circunferenti urface of
the roller. may be %8aPYrEF%%YH%% %ﬁdtgﬁpéP§?051%Ecorﬁh%g to 5

the present 5I nvent Ilgméct\:l\glér?daa w(r)a%r%tlzaegéss clafct?heedlr%'er?tlon may be realized

and obtained by means of the instrumentalities and
combinations particularly pointed out in the appended 
claims.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

10 The accompanying drawings, which ére incorporated
in and constitute a part of the specification, illus-
trate presently preferred embodiments of the invention,
and together with the general description given above
and the detailed description of the preferred embodi-

15 ments given below, serve to explain the principles of
the invention.

FIG. 1 is a structural view schematically showing
a coating apparatus according to an embodiment of the
present invention;

20 FIG. 2 is a structural view schematically showing
a waiting mode performed in the coating apparatus shown
in FIG. 1; |

FIG. 3 is a structural view schematically showing
a preparing mode performed in the coating apparatus

25 shown in FIG. 1;

FIG. 4 is a timing chart showing operation modes

performed in the coating apparatus shown in FIG. 1;



wait position, a waiting node is first perforned, and a preparing
mode is then performed i medi ately before the nozzle is noved from
the wait position to a supply position. In the waiting node,
delivery of a photo- 10 resist liquid fromthe nozzle is stopped and a
W per is located at a retreat positiom, such that a tip port
of the nozzle is wetted by a solvent present on the : circunferenti al
surface of a roller. By doing so, in a waiting state, the sol vent
prevents the tip port of 15 the nozzle fromdrying, and the processing
liquid adher ed BI& + e i rec pefmapatttiiste suidhvachafindiea ragdteimg and
Is effectively renoved by the solvent. Further, in the pr epari ng
nmode, the processAgysiliopiing isysdem hevdao the coating tappangtysorshopi time
nozzle onto the circunferentjal 20 surface of the roller, and the
wiper is |located §CGa 17 and project position such that the processing
surface of the roller.

:S;qul)?nlgsso, t he Cgﬁg})&,&gﬁgg?gg }‘?E‘%pc@L% S’&eqr‘]"%s{q%l‘ﬁ’ematlcal_]% THEHMD port.
oA 0zzbe | BRI YR soBRaome, FRARSHSHIY B CS
thickness can be conventi%%%ﬂi%%gting apparatus. |
DETAILED DESCRIPTION OF THE INVENTION
As shown in FIG. 1, a coating appératus according
to an embodiment of the present invention has a holder
10 for holding a target object, e.g., a semiconductor
wafer W, in a horizontal state, such as a spin chuck 1
for attraqting and holding the wafer W by means of
vacuum. A nozzle 3 is arranged above the spin chuck 1,
and is formed of a pipe nozzle having tip port 3a for
15 delivering a photo-resist liquid, i.e., a processing
liquid 4, onto the wafef'W. The nozzie-3.can be moved
by a nozzle shifter 10 between a wait position Pl and
a supply position P2. The nozzle 3 is connected to a
tank storing the photo-resist B, i.e., a processing
20 ligquid souxce 20, through a tube 21.
Between the tube 21 and the tank 20; there are an
air operation valve 22, a bubble removing mechanism 23
for removing bubbles in the photo-resist liquid, a
filter 24, and a flow controller 25, such as a bellows
25 pump, in this order.. The flow controller 25 is expand-
able under control of a driving unit so as to send a

predetermined amount of the photo-resist liquid B to



2

- 8- Addi tional objects and advantages of the invention
wll be set forth in the description which foll ows, and in part
wi || be obvious fromthe description, or. may be | earned by practice
of the invention. The 5 obj ects and advant ages of the invention may
~be realized and obtai ned by neans of ifhe &instrunentalities and
conbi nations particularly pointed out in the appended cl ai nms.
BRI EF DESCRI PTI ON OF THE SEVERAL VI EWS OF THE DRAW NG 10 The
acconpanyi ng draw ngs, which are incorporated in and constitute a
part of the specifthathorzlel Bus-The predetemhingd esmouhy of etkerphoto-
enbodi nents of the invention, and together with the genera
description given udoist liquid Bndenhefdemathedfbegceoptiohlet 3heis
preferred enbodi - 15 ments given below, serve to explain the
principles of suppl hedy n@edt y oAropped, as the prevegsingaliguidtdr al
V|em/schenat|cally show ng a coating apparatus according to an
enbodi ment of the from thepF%§§ﬁ? $noBke| Bae cepter of theryafep Wg
structural é;wvschenatlgallx show n a waitin perfo n
flo

i
the coating *apparatus sh w Contgﬂl#?€i2§'can contg°gngﬁ%|§993 Ysrate

structural V'eM/SChfn@ﬁéC8£o¥o-re51sg liquid down to a small amount as
compared to a conventional technique. The driving unit
has a ball screw member 26 formed of a screw connected
to the flow conﬁroller 25 and a nut engaging with the
10 screw. The ball screw member 26 is driven by a servo
‘motor or stepping motor 27 including a servo mechanism,
which rotates the nut to linearly move the screw.
In the above described system of supplying the
photo-resist or processing liquid, the delivery time
15 of the processing liguid 4 is controlled by means of
the driving time of the stepping motor 27 of the flow
controller 25. The delivery rate of the processing
liquid 4 is adjusted by méans of driving conditions
of the flow controller 25, such as driving time and
20 driving speed, and opening/closing operation, i.e.,
ON/OFF operation, of the valve 22 for opening/closing
the processing liquid passageway. Setting the driving
time of the flow controller 25 and the ON/OFF operation
of the valve 22 are automatically controlled by a
25 control unit 50 on fhe basis of a preset program.
The wait position P1 is prévided with a roller S

rotatable in one direction which has a circumferential



a preparlng node perforned in the coating apparatus 25 shown in FIG
FIG 4 is a timng chart show ng operatlon nodes

perforned in the coating apparatus shown in FIG 1;

-9- : FIG 5 is a perspective view showing a coating and

devel opi ng system havi ng the coati ng apparatusy shown in ' FIG 1; and

FIGS. 6A and 6B are views schematically show ng 5 coating and waiting

sections, respectively, of a conventional coating apparatus.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON As shown in FIG 1, a

coati ng appar at us sancfaae ng. face thé ctip podoBarsof tie thezgke sk vhen

I nvention has a holder 10 for holding a target object, e.g., a

sem conduct or the nmdzhe \§ is kodatred gt aihes v it ingigposist lors @i chuck
1. for attracting and hol ding the wafer Wby neans of

vacuum A nozzl e The slawammpnt apbkhe mokksin Thirldipped in thignen $
formed of a pipe nozzle having t|p port 3a for 15 delivering a

phot o-resi st | i quiwhigh dis & spbtenksiqfy the processing 141‘5‘%)1#0 iR ndihe w

The nozzle 3 can be noved
5 photo-resist liquid 4. The thinner 6 is stored.in a

container 7. The roller 5 is continuously rotated in
one direction and draws up the thinner 6 out of the
container 7, so that the entire surface of the roller
is supplied with thé thinner 6.

10 In order to selectively wipe the circumferential
surface of the roller 5, a wiper 41 formed of a
blade is arranged adjacent to the roller 5. The wiper
41 is made of a chemical resistant resin, such |
as poly-tetrafluoroethylene (PTFE) or poly

15 (chlorotrifluoro-ethylene) (PCTFE), or a rubber, such
as perfluoro-elastomer, and has a tip end portion to be
brought into contact with the circumferential surface
of the roller.s to remove the processing liquid or the
like therefrom. The tip end portion of the wiper 41

20 has a wedge-like cross section, but may have another
arbitrary shape, such as a rectangular cross section
or a fork-like cross section, so long as it can effec—
tively remove the processing liquid.

The wiper 41 is linearly reciprocated between

25 a project position.énd a retreat position'by an air

cylinder 40 under control of the control unit 50. At

the project position, the tip end portion of the wiper



by a nozzle shifter 10 between a wait position P1 and a supply
position P2. The nozzle 3 is connected to a tank storing the
photo-resist B, i.e., a processing 20 | i quid source 20, through a tube
21. Bet ween the tube 21 and the tank 20, there are an

air operation valve 22, a bubbl e renoving 4rect@nism 23 for renoving
bubbles in the photo-resist liquid, a filter 24, and a fl ow
controller 25, such as a bellows 25 punp, in this order. The flow
controller 25 is expand- abl e under control of a driving unit so as
to send a 41 eietimroagied oo rdorfad hevptiot the esi stuhmfgrentBal o

- 10 - . the nozzle 3. The predeterm ned anount of the photo-
resist liquid B sentrffacemaefethi¢ ovoXlent rblterwieist. At theupptreat e.g.,
dropped, as the processing liquid 4 fromthe nozzle 3 onto the

center of the waf @ositiom, the tip end poniienef othe

rwipesablchbhtrol the

supply rate of the photo-resist |jquid down to a snmall anpunt as
conpared to a condfiatRfl awaEpbruethereizrynfegenpial surfacepgf the, |

screw nenber. 26 formed of_a screw connected . to
25 and a nut engaditgtsh th $heds not to wipe it.

The nozzle shifter 10, the valv

the fl ow controller

e 22 for the

processing liquid 4, and the air cylinder 40 for the

wiper 41 are controlled in closer cooperation by the

control unit 50 to perform several modes, as described

10 later. For example, the nozzle shifter 10 is con-

trolled by the control unit 50 to move the nozzle,

after a coating process, from the supply position P2

to the wait position P1l, at which the nozzle 3 is

caused to wait for the next coating process. The wait

15 position is provided with a sensor 30 formed of a

photo-sensor. When the nozzle 3 is located at the

wait position P1, a signal S1 for denoting this state

is generated and inputted into the control unit 50.

A detailed explanation will be

given about an

20 operation of the coating apparatus having the above

described structure, with reference to FIG. 4.

[Returning Mode]
As shown in FIG. 4, the control
a returning mode to move the nozzle

25 position P2 to the wait position Pl,

unit 50 performs
3 from the supply

after a preceding

wafer W has been subjected to a coating process with

the proceséing liquid 4. In the returning mode,



10 screw. The ball screw nenber 26 is driven by a servo not or
or stepping notor 27 including a servo nmechani sm whi ch rotates the
nut to linearly nove the screw In the above described system
of supplying the phot o-resi st or processing-liquid, the delivery
time 15 of the processing liquid 4 is-caxgrotl ed by neans of

the driving tine of the stepping notor 27 of the flow controller
25. The delivery rate of the processing liquid 4 is adjusted by
means of driving conditions of the flow controller 25, such as
driving time and t3 valwei22 nig dpoagd akf opsni thet| dsl iveopevhit tloa,

. e., ON OFF operation, of the valve 22 for opening/closing

t he processing |i quatessisngcliguidsd tfoy the tip wont 3a of the¢ moztlehe
flow controller 25 and the ON OFF operation . of the valve 22 are
automatical |y cont} di§ &kanped. 25in thigmukadigsnt sodekivery (REi thef a
preset program position Pl is provided with a roller

5 r ot at abl@f‘?‘f@stﬁf.é‘%ifjgg%%:# virt driped £eig @t ehhe gpoment

surface to Lace o Ao 003 S MR8 % Satlef ehe precddfnd FEté: 3
.W at the supply position P2. Further, in the returning
mode, the wiper 41 is located at the retreat position,
which is separated from the circumferential surface of
the roller 5.

10 The control unit 50 drives the nozzle shifter 10
until the light of the sensor 30 is shut off by the
nozzle 3, in the returning mode. The control unit 50
stops the ﬁozzle 3, when the control unit 50 receives
a signal S1 denoting that the sensor 30 detects the

15 nozzle 3, i.e. when the nozzle 3 has arrived at the
wait position P1l. At the wait position P1, the tip
port 3a of the nozzle 3 faces the circumferential
surface of the roller 5 with a small gap therebetween.

[Waiting Mode)

20 When the nozzle 3 is stopped at the wait position
P1, the control Qnit'so turns the returning mode
directly into a waiting mode and performs this mode.

In the waiting mode, delivery of the processing liquid
4 form the tip port 3a of the nozzle 3 remains stopped
25 and'the wiper 41 remains at the retreat position. With

these conditions, the tip port 3a of the nozzle 3 is

wetted by the thinner 6 present on the circumferential



The | ower part of the roller 5 is dipped in thinner 6 which is a
sol vent of the processing liquid, i.e., the 5 photo-resist liquid 4.
The thinner 6 is stored in a container 7. The roller 5 is
continuously rotated in one direction and draws up the thinner 6
out of the container 7, so that the adtire surface of the roller
Is supplied with the thinner 6. 10 - In order to selectively w pe
the circunferenti al surface of the roller 5 a wper 41 forned of a
bl ade is arranged adjacent to the roller 5. The w per 41 i s made of
a chemnical resist gnrfags ®f diheh roller 5,asqpdihatt dtheafinasessimg diguidTFE)
or poly 15 (chlorotrifluoro-ethylene) (PCTFE), or a rubber, such
as perfluoro-el astefern, t@ﬁdPﬁ@?QInﬁﬁjﬁﬁuiqﬁﬂﬁﬁ(ﬁ1hﬁ)ﬂﬁ?vented fr@ﬂbught
into contact wwth the circunferential surface of the roller 5to
renove the procengﬁﬁnﬁ‘quid or the Iike therefrom The tip end
portion of the w per 41 20 has -li ke crqoss sectjon, but may
have anot her Cs‘fé[?@%%cﬁ&% va Vé?:t%d{ﬁ'%ﬂl’lﬁ d%’sr’?é’ct i on
or a fork-l%ke croii sectlon so | as it n eff

g

remove the ProcesSthg Frgdiythe re SEning 'V\nsﬁer%ff |d§"‘lll1vr?5§rf’% the

oot procal et Det geheet g, AL I RAE DL A Gkl O £ SRSt

the proj ect pos'tBOQem%H%st%Qd@@%dﬂor&hp%ﬁ%efjW%fﬂsQeas described above,
delivery of the processing liquid 4 is turned to stop
when the coating process to the wafer W is finished.

10 As a result, delivery of the processing liquid 4
remians stopped, while the nozzle 3 is'moved from the
supply position P2 to the wait position Pl in the
returning mode, and is stopped at the wait position P1
to transfer into the waiting mode.

15 While delivery of the processing liquid, i.e., the
photo-resist liquid 4, is stopped, the tip port 3a of
the nozzle 3 tends to become dry. However, at the wait
position P1l, the tip port 3a of the nozzle 3 is wetted
by the thinner 6 present on the circumferential surface

20 of the roller 5, so that the processing liquid 4 is
prevented from drying. The thinner 6 is drawn up from
the container 7 by the roller, which has a lower part.
‘dipped in the thinner 6 and is continuously rotated in
one direction, so that the thinner 6 can be supplied

25 onto the entire circumferential surface of the roller 5.

In the waiting mode, if the wiper 41 is located

at the projéct position, the thinner 6 present on the



- 12 - 41 is brought into contact with the circunferentia
surface of the roller 5to wpeit. At the retreat position, the
tip end portion of the wiper 41 is : | ocated away fromthe
circunferential surface of the 5 roller 5 so as not to wpeit.
The nozzle shifter 10, the valve 22 for the 15 - processing liquid 4,
and the air cylinder 40 for the W per 41 are controlled in closer
cooperation by the control unit 50 to perform several nodes, as
described 10 later. For exanple, the nozzle shifter 10 is con-
trolled by the comtixgunferespiab swwkacecofictheethinner 6 &$tremovedating
process, fromthe supply position P2 to the wait position P1, at
whi ch the nozzl e Y sthé wiper chlisceherehni ¢aysing heh@ekiPcBart nda Pbcess.
The wait 15 paosition is provided with a sensor 30 fornmed of  a
“phot o- sensor. VherFRN9%zLe o3 3P PecRme Art (her this reggen, pipithen pi,
a signal S1 for denofing this state . I S _generat ed ng_in utted into
the control unit gﬁlt”gg mode, &%W%ﬁlﬂj t%p %ﬁ%??@na&i heptehreah
about an 2 operation of the coating apparat | ng_t ve
descri bed structur ?S€§%?Pr%ﬁ%¢é§%%tt%F§$%§84éﬁé'ngpfgn ¥s Qgnggted

from the circumferential surface of the roller 5. More

specifically, in the waiﬁing mode, the cylinder 40

keeps its state used in the returning mode, so that the

wiper 41 remains. at the retreat position.

10 (Preparing Mode]

The control unit 50 turns the waiting mode
directly into a preparing mode and performs this mode,
after the waiting mode and immediately before the
nozzle 3 is moved from the wait position Pl to the

15 supply position P2. 1In the preparing mode, the proc-
essing liquid 4 is delivered, as a dummy dispense, from
the tip port 3a of the nozzle 3 onto the circumferen-
tial surface of the roller 5. Further, the wiper 41 is
located at the project position, so that the processing

20 ligquid 4 is removed from the circumférential surface of
the roller 5 by the wiper 41.

More specifically, when the preparing mode starts,
the valve 22 is turned on to start delivery of the
processing liquid, i.e., the photo-resist liquid 4 from

25 the tip port 3a of the nozzle 3. By doing so, the

first or initial delivery of the processing liquid,

which tends to be in a larger amount than at other



[ Ret ur ni ng Mode] As shown in FIG 4, the control unit 50
perforns a returning node to nove the nozzle 3 fromthe supply 25
position P2 to the wait position P1, after a preceding waf er W has
been subjected to a coating process with the processing liquid 4.

I n the returning node, - 16 - - 13 -

the valve 22 is turned off, so that delivery of the processi ng
liquid 4 for the tip port 3a of the nozzle 3 is stopped. In this
enbodi ment, delivery of the processing liquid 4.is turned to stop
at the nonent Stimesyhds spoutedzbat® thei shecunderiend isfe surdacdi of

waf er Wat the supply position P2. Further, in the returning

mode, the wi per 4%hpsrpddsgte éﬂdtﬁémpﬁﬁﬁeéhe§§§eroby the wipeghiSch is
separated fromthe circunferential surface_o he roller 5. 10
The control unit gbeﬁn|$§§ wadero¥,is §HPP@éPdlUlth the PERCRSSARg | i ght of
the sensor 30 is shut he returni_ng node.

ff
The control unit unlg' so §%8ﬁstpﬁecﬁéfipg §11Wh8ﬁ the PERCPSPingi t 50

recei ves 5 fl ggacaglhgsgotlngl%gat Eﬂlc %23%{_30 detects the

Further, in the preparing mode, the air cylinder
40 ié activated, so that the wiper 41 is located at the
project position. 1In this state, the tip end portion
of the wiper 41 is in contact with the circumferential
10 surface of the roller, and wipes the circumferential
surface of the roller to remove the processing liquid,
i.e., the photo-resist 4, delivered thereon. The wiper
41 may be moved to the project position at a moment
immediately before or immediately after the valve 22 is
15 turned on, as well as at a moment in synchronism with
the valve 22 being turned on. |
[Advancing Mode]
After the preparing mode is performed for a
predetermined time, the control unit 50 turns the
20 -+ preparing mode directly into an advancing mode and
performs this mode to mo?e the nozzle 3 from the
wait position Pl to the supply position P2. 1In the
advancing mode, the valve 22 is turned off, so that
delivery of the processing liquid 4 from the tip port
25 3a of the nozzle 3 is stopped. In this embodiment,
delivery of the processing liquid 4 is turned to stop

at the moment when the nozzle 3 finishes the preparing



15 nozzle 3, i.e. when the nozzle 3 has arrived at the wai t
position P1. At the wait position P1, the tip port 3a of the nozzle
3 faces the circunferenti al surface of the roller 5 with a snmall
gap ‘t her ebet ween. [Waiting Mbde] 20 . When the nozzle
3 is stopped at the wait position f1,1%he-control unit 50 turns the
returni ng node directly into a waiting node and perforns this node.
In the waiting node, delivery of the processing |iquid 4 formthe
tip port 3a of the nozzle 3 renains stopped 25 and the w per 41
remai ns at the retmede abstheowait\pesition Pl-th@@Etbgndiinoh§? adeantp

port 3a of the nozzle 3 is wetted by the thinner 6 present on the
circunferenti al ing mode, the cylinder 40 keeps its statg used in the

surface of the roller 5, ,so that the processing,|iquid, . i.e,, the
phot o-resi st | i quiRFAPRELRYG K@ ?eds?rgh?t the wipgpy;4} remains at the,y e
specifically, the valye 22 repains turned 5 off, as in the returning
node, so that del iREPYEDF PRARIEION:  hrocessing liquid 4 fromthe tip port

3a of the ngzzie 1n%th§"Bh0EnL REPRGae ) "eRLNEELRETSuntt 86°GELDES
the nozzle shifter 10 to move the nozzle 3, by combin-
ing, for example, several movements of the nozzle 3,
such that the nozzle 3 is first moved up from the wait
position pl, is then moved laterally, and is then moved
10 down to the supply position P2. The contrél unit 50
stops the nozzle 3 at the supply position P2 on the
basis of a signal from the sensor (not shown) arranged
at the supply position P2. The tip port 3a of the
nozzle 3 is positioned above the near‘center of wafer
15 W held by the spin chuck 1.
[Coating Mode]
When the nozzle is stopped at the supply position
P2, the control unit 50 turns the advancing mode
directly into a coating mode and performs this mode.
20 In the coating mode, the processing liquid 4 is deliv-
ered from the tip port 3a of the nozzle 3 onto the ‘
wafer W. During the processing liguid 4 being deliv-
ered, the spin chuck 1 is rotated at high speed with
the wafer W held thereon. As a result; the processing
25 liguid, i.e., the photo-resist liquid 4, is diffused
from the center of the wafer W to its periphery, so

that the entire top surface of the wafer W is coated



delivery of the processing liquid 4 is turned to stop when t he
coating process to the wafer Wis finished. 10 As a result, delivery
of the processing liquid 4 rem ans stopped, while the nozzle 3 is
noved fromthe supply position P2 to the wait position P1 in the
returning node, and is stopped at the wai + pd8ition P1 to transfer
into the waiting node. 15 Wil e delivery of the processing
liquid, i.e., the photo-resist liquid 4, is stopped, the tip port
3a of the nozzle 3 tends to becone dry. However, at the wait
position P1, the vighpshe phosp-greigsziiquidi.s wetted by the

thi nner 6 present on the circunferential surface 20 of the roller 5,
so that the processi ngl‘"luird:&ie(}’%%"st e Coatlﬂtge\%’ﬁ‘teed they R igr \EHgn 0
thinner 6 is dramn u nt ai,ner by, tB1 roIIer whi ch has

a Ioger part gH &E@&eﬁn Fﬁet&ﬁlnﬁgﬁ UlQﬁﬁlﬁg déntionaded 5ﬁ§ied in
t t hat t {

ontire oi rcunt er GRELEPAE PPRAEIBR-( ndh Shig, S8ate,*Ene” eircuntErdnelay g

mode, i f thg “‘peéué%Ph% o?cﬁhgdroller 5 i& EEQaR %!%yiﬂﬂﬁﬂéﬂfﬂ%e:~g¢

t hi nner 6 present
which is not removed by the wiper 41.

Although, the coating apparatus, which is used for
processing a semiconductor wafer, is described in the
above described embodiment, the present invention may

10 be applied to a coating apparatus for processing, for
example, an LCD substrate. Where the LCD substrate is
processed, a slit nozzle may be used for delivering a
photo~resist liquid in a band, in place of the above
described pipe nozzle. Further, a chuck plate, which

15 is horizontally movable or is fixed, may be used to
hold the LCD substrate, in place of the above described
spin chuck. In this case, the nozzle and the chuck
plate should be movable relative to each other.

A coating apparatué according to the present in-

20 vention may be used as an independent coating apparatus
for coating a semiconductor wafer or an LCD suﬁstrate
with a photo-resist liquid, or may be used as a unit
incorporated in a coating and developing system as
shown in FIG. 5.

25 The coating and developing system shown in FIG. 5
has a loading section 101, a first processing block 91

next to the loading section 101, and a second



+

circunferential surface of the thinner 6 is renoved by the w per
41, thereby causing the tip port 3a of the nozzle 3 to becone dry.
For this reason, in the wai ting node, the wiper 41 is |ocated at
the retreat 5 position such that its tip end portion is separated
fromthe circunferential surface of the rella® 5~ Mre

specifically, in the waiting node, the cylinder 40 keeps its state
used in the returning node, so that the W per 41 remains at the
retreat position. 10 (Preparing Mde] The contro
unit 50 turns the pumicessgingddock 92 comineededy tiontthen fHiregiarpraressingind
performs this node, after the waiting node and i nmedi ately before
t he nozzl &1®dks Sdpddraughmanh d nkginfagesisgicdriodl 3. t the Ipading
supply position P2. In the preparing node, the proc- = | essing liquid
4 is delivered, a®eftd@imlddi dfetded fogmtransferning SqRiganduRtesF t he
nozzle 3 onto the ciycunferen- ' surface of Hgg roller 5.

tial,
Further, the wi peMafP4ss W to be procgssed,dnte. and,ianth Podite FYSt& 1 hat
" the processi.n 20 iquid 4 is renoved .from.th | ycunf.erential surface
PR e i e P pppeening Blotk 310 I (uiy

of he roller Y,

when the preparing qode $lAlSe 102 for KBt G ARy WS4 Start
r , 1 .e., the phot st

delivery of the ocessi ng 1 iqui O-T esl quid 4

from 25 the oW 32 a¥raddied dhatetit tB t3 "Baifind Mection 101.

A jet-water washing apparatus 103 for washing the wafer
W by means of jet water of a high-pressure is arranged

10 next to the brush scrubbing apparatus 102. Further, an
adhesion apparatus 104 for subjecting the surface of
the wafer W to a hydrophobic treatment is arranged next
to the jet-water washing apparatus 103. A cooling
apparatus 105 for cooling the wafer W aown to a prede-

15 termined temperature is arranged under the adhesion
apparatus 104. A photo-resist coating apparatus 106
is arranged to face the apparatuses 102 to 105 through
a wafer transfer passage. The photo-resist coating
apparatus 106 has a coating mechanism for éoating-

20 ~ the wafér W with a photo-resist, and a coating film
removing mechanism for removing an unnecessary part of
the photo-resist film on the marginal region of the
wafer W. The coating mechanism of the photo-resist
coating apparatus 106 has a structure, as described

25 with reference to FIGS. 1 to 4. A wafer transfer arm
11la is arranged on the wafer transfer passage to be

movable along the passage.



first or initial delivery of the processing |liquid, which tends to
be in a larger anount than at other

- 16 - times, is spouted onto the circunferential surface of

the roller 5 and renoved therefrom by the w per 5. - Then, the wafer
Wis supplied with the processing 4i@Pd~-so that the coating film
of the processing 5 Il iquid can have a uniformthickness.

Further, in the preparing node, the air cylinder 40 is activated,
so that the wiper 41 is located at the project position. In this
state, the tip end portlifoffhe secondgpragesging b11Pq1%3 coheating th the
circunferential 10 surface of the roller, and w pes the

ci rcunferenti al aPParat§ﬁrﬂ§@e15faFH@nﬂﬂq éPrt@epéﬁﬁ@btﬁﬁé“ﬁﬁﬁ%bgklng

l'i quid, e., _the phot dellver d ther,eon. The mnper

41 may be noved tBeFRE %eéf 5é| oPhQF TI5ER coating rocedsat ol v

2t a moment 1 syREnPS ff%%?mtp“%-‘aﬁ%gzz C ROR TR B ﬁ&atQ‘Hi’”ﬁ‘ Fon,
[ Advanci ng g/bde] A developing %Ea&:%'iatt:“% Firl)@pirs' %Qr%%%d q:ooe.‘frac%r 'E?g for a

heating apparatus 108 through the wafer transfer
passage. The developing apparatus 103 has members for
subjecting the wafer, which has been light-exposed, to
a developing treatment, and for rinsing the developed

10 photo-resist pattern. A wafer transfer arm 111b is
arranged on the wafer transfer passage to be movable
along the passage. A light-exposing apparatus (not
shown) is connected to the second processing block 92
on the far side, ﬁor projecting a. circuit pattern of

15 chips, which are to be formed on the wafer W, onto
photo-resist film on the wafer W.

In the coating and developing system having the

above described structure, an unproéessed wafer W
is received by the wafer transfer arm 1llla from the

20 loading section 101, and is transferred into the brush
scrubbing apparatus 102. After being subjected to a
brush-scrubbing and washing treatment in the brush
scrubbing apparatus 102, the wafer W is cleaned by
means of jet water of a high-pressure in the jet-water

.25 washing apparatus 103. After being cleaned, the

wafer W is subjectéd to a hydrophobic treatment in the

adhesion apparatus 104. Then, the wafer W is cooled



ﬁredefernined time, the control unit 50 turns the 20 preparing node

directly into an advanci ng node and : perfornms this node to nove the
nozzle 3 fromthe wait position Pl to the supply position P2. In

t he advanci ng node, the valve 22 is turned off, so that

delivery of the processing liquid 4 fromthe2 p-port 25 3a of the
nozzle 3 is stopped. In this enbodi nent, delivery of the
processing liquid 4 is turned to stop _ at the noment when the nozzle
3 finishes the preparing _ - 17 -

nmode at the wait posiat icoelihg Rppanatus il95%hanadsndransferred rdgtendde
the cylinder 40 keeps its state used in the preparing node, so that
the wi per 41 renaPhotsrnasdst coating @pparaidsi tlikn. 1ms the coating the
advanci ng node, the control unit 50 drives the nozzle shifter 10 to
nove the nozzle Saﬂﬁﬁqﬁﬁﬂﬁ the Ph°t°1ﬁﬁ?1ﬂﬁmlkgaﬁﬁﬂ%§ s
of the nozzle 3, ‘that the nozzle 3 i,s first ved fr n1the
wai t pOSi f"iagﬁr IW aGoeating &idm (in zfrﬁfqrsdm "‘H&;\s

down to the suppl on R The caontr ol SI QRS the
nozzle 3 at>the séﬁé é %ﬁqﬁf%ﬂ¥%ﬁ$ ! a.%Pﬂ%en an unnecessé%y part

of the photo—re51st film on the marginal region of the
wafer W is removed. As a result, when being delivered
therefrom, the wafer W has no photo-resist film on
its edge, so that no photo-resist film adheres to the
10 transfer arms 11la and 111b.
Then the photo-resist film left on the wafer is
subjected to a baking treatment by means of heating in
a heating apparatus 108, and is exposed to light with a
predetermined pattern in the light-exposing apparatus
15 (not shown). After being light-exposed, the wafer W
is transferred to the developihg apparatus 109, and is
subjected to a developing treatment with a developing
liquid; Then, the developing liquid is washed away by
a rinsing liquid, so that the developing treatment is
20 completed. After the developing treatment, the wafer
W is transferred into a dassette (not shown) in the
loading sectidn 101, and is then transferred therefrom
to the next process.
In the above described embodiment, the preéent
25 invention is applied to a coating apparatus for coating
a semiconductor wafer or an LCD substrate with a

coating liquid, such as a developing liquid or



basis of a signal fromthe sensor (not shown) arranged at the
supply positdon P2. The tip port 3a of the nozzle 3 is positioned
above the near center of wafer 15 W hel d by the spin chuck 1.

[ Coati ng Mode] - Wien the nozzle is stopped at the supply
position P2, the control unit 50 turr&2 the advanci ng node

directly into a coating node and perforns this node. 20 In the coating
node, the processing liquid 4 is deliv- ered fromthe tip port 3a
of the nozzle 3 onto the : wafer W During the processing liquid 4
bei ng del i v- a photerresistpligwitdick The preaentedirwent ipn sphewever h
the wafer Wheld thereon. As a result, the processing 25 liquid, i.e.,
t he photo-resist IMajiike 2ppkied ffqseoating appayate LEMRILREY t HEPQaf er

Wto its periphery, so that the entire top surface of the wafer W
i s coated e.g., for coating another target sypstrate, such,g§(2the

hot o- I st |iqui . . Further,.in th ti de, 1h | :
Oyl nder 40 Cby arith g, foakind) I PR SRRtEnd i el e g

retreat pos%tion'ﬂéhéé"ﬁﬁéﬁegearéggafﬁfﬁ?”ﬁ§¥f¥ﬁéfv'another coating
liquid, such as a polyimide-based coating liquid (PIQ)
or a coating liquid containing a glass component (SOG)
~may be used.
Additional advantages and modifications will
10 readily occur to those skilled in the art; Therefore,
the invention in its broader aspects is not limited
to the specific details and representative embodiments
shown and described herein. ‘Accordingly, various
modifications may be made without departing from the
15 spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.



5 “surface of the roller 5 is cleaned by the thinner 6, which is

not renoved by the w per 41. Al t hough, the coating apparatus,
which is used for processing a sen conductor wafer, is described in
t he above_desgpkbed“énbodlnent the present- invention may 10

be appli a ed—t0 a coati ratus for procesglng, for exanpl e, an
LCD substr gﬂ@ .Substrate is~ processed, a slit nozzle
may be usex ng- a photo-resist liquid in a band, in

pl ace of: the*abbv descri bed pipe nozzle. Further, a chuck plate,
which 15 i's horizontally novabl e or ggéiggd may be used to

hold the LCD substrate, in place of the ab: scri bed spi n chuck.

In this case, the nozzhe anddfigiGlmeenod of cBhiing>AOUadqRE BRYARLe
ccordin

relative to each other I 'Ng appar tus a to the

present in- 20 ;¢ peRtl {p%c@%%&?ﬂ tﬁgqla atlvaﬁeae%s.isﬁt aCedp mptaﬁegeitr atus

for coatlng a sentconduc or wa substrate

photo-resi st |iquadne2z1EBY whE chS§d ﬁévabmal between a saggtg%a&séibﬁ a
coating and devel opi ng systentas shown in FIG The

coating andsdevel gpirngup %ﬂfyﬁlﬁtgshﬁ\ﬂﬁ pRroEkSsihg liquid basoash@adtaggeection
101, a first processing block 91 next to the | oading section 101,
and a second object and a wait position for waiting when not
supplying said processing liquid onto said target
object, such that, ih said wait position, said tip
port of séid nozzle is wetted by a solvent for said
10 processing liquid, said solvent being present on a
circumferential surface of a rotatable roller which is
selectively wiped by a wiper, said method comprising
the steps of:
performing a waiting mode, during which said
15 nozzle is located at said wait position, wherein, in
said waiting mode, delivery of said processing liquid
from said tip port of said nozzle is stopped and said
wiper is located at a retreat position, such that said
tip port of said nozzle is wetted by said solvent
20 present on said circumferential surface of said roller;
pérforming a preparing mbde, during which said
nozzle is located at said wait position, after said
waiting mode and immediately before moving said nozzle
from said wait position to said supply position,
25 wherein, in said breparing mode, said processing liquid
is delivered from said tip port of said nozzle onto

said circumferential surface of said roller, and said



219 - processi ng bl ock 92 connected to the first processing

bl ock 91 through an interface section 93. The | oading . section 101
is used for transferr*ﬁ§*§§ﬁTCUnductor wafers Wto be processed
into and out In the first processing block 91,

a brush scrubjlmmmlﬂ,m(ﬂmumgar atus 102 for_ brush-scrubbing and washing a
wafer Wis arrdngéd hdj%cent 4o the | oadimnmg Z&tion 101. A

j et-wat er washi ng -apparatus 103 for washing the wafer W by neans of
jet water of a high-pressure is arranged 10 next taq the brush

scrubbi ng apparatus, 102., Furt n adhesj on appar.at.ys 104 .for
subj ecting the suMfiR&F dis loca edté%aﬂMﬂHﬂJQER(ngaﬁ&ﬁQnéhﬂﬂ lh a?ﬂéﬁt is

~arranged next t.er sh

apparatus 105 for pcroé:Ie""sgf'rfc-yheil\/%"1‘l\é¥iri W cfomn/h e’HJ tarpor[?'gcf'gasﬂf #{%ur‘&t ere%tnle

tenperature is arrgnged Qgéaﬁngﬁgo%n apparatus 104. A
phot o-r esi st coatlng apparatus 1 I's arranged to face the

apparatuses 102 to 105 gd¥eishing a coa@ifé&fn%déradﬁﬁﬁ g PRsSAYzailde
phot o-resi st coating apparatus 106 has a coating nmechanism for

coating 205 t b 20 eeri IVIMbddtetl ROt i Hudpl @ b it ] r&xtfeﬂ Baid
renovi ng nechani smfor renoving an unnecessary part of

phot o-resi st fil mpaegdeimamgdes,) whagiedm ofir aid coatlngﬁmﬂdéN éﬁﬁﬂ
coat i ng nechani sm of the photo resist -
processing liquid is delivered from said tip port of
said nozzle such that said processing liquid is applied
to said target object.

10 2. The method according to claim 1, wherein said
waiting mode is turned directly into said preparing
mode. |

3. The method according to claim 1, comprisiné a
step of performing an advancing mode, during which said

15 nozzle is moved from said wait position to said supply
position, between said preparing mode and said coating
mode, wherein, in said advancing mode, delivery of said
processing liquid from said tip port of said nozzle
is stopped and said wiper is located at said project

20 position.

4. The method according to claim 1, comprising a
step of performing a returning mode, during Which said
nozzle is moved from said supply position to said wait
position, after coating a preceding target object with

25 said processing liquid, wherein, in said returning mode,
delivery of said processing liquid from said tip port

of said nozzle is stopped.



6oatiﬁg apparatus 106 has a structure, as described 25 wi th reference
to FIGS. 1 to 4. A wafer transfer arm 111a is arranged on the

waf er transfe%—ﬁassage~ttr1nr"““' novabl e al ong t he passage.
20

- ond processing block- 92, a heating
appar at us 108 E"Eﬂﬂﬂ l ﬂﬁeatlng the wafer W before and after

t he phot o-resi Lngnprncess to erform pre- baki ng and

post - baki ng treatnents. A devel opi ng apparatus 109 is arranged to
face the heat i ng apparatus 108 through the wafer transfer

passage. The devel opi ng_appar at us. 109 has pber s subj ect | ng
the wafer, which has been | FTi@t0e RFLCer1ng £o cL@ﬂ@vﬁrdﬁ?ﬁﬁe PEa}%Ent,
and for rinsing the developed. 10 phoI rESISt

transfer arnllllb §9é3ret&%n%H$aWﬁ¥%’ ﬁ@ﬁ%r %. %g?d %E % to be

novabl e rﬁké¥%é£ A Iight exposi ng appar at us (not
shown) is connect $iteh Pprocessi ng bl ock 92 on the far

side, o projecting a glrcihl Retnsiladlordfng tootiasm Wi Ghepbn!Sabe

formed on the wafer W O-T esi m on t he wafer
5 returnlng.mode is turned directly into said waltlng
mode.

7. The method according to claim 1, wherein,
in said coating mode, said wiper is located at said
retreat position.
10 8. The method according to claim 1, wherein said
roller is rotated in one direction in said waiting mode.
9. The method according to claim 1, wherein said
circumference surface of said roller is supplied with
said solvent by dipping part of said roller in said
15 solvent.

10. The method according to claim 1, wherein said
wiper is linearly reciprocated between said project
position and said retreat position.

11. A coating apparatus for coating a target

20 object with a processing liquid, comprising:

a support for supporting said target object;

a nozzle having a tip port for delivering said
processing liquid onto said target object supported
by said support;

25 a processing liquid supply for supplying said
processing liquid to said nozzle;

a nozzle shifter for moving said nozzle between



In the coating and devel opi ng system havi ng t he above descri bed

structure, Is received by the wafer transfer
armllla fron1t g section 101, and is transferred into the
brush “ﬂim&m&mﬁ! s 102. After being subjected to a

br ush- scrubblng tment in the_brush scr ubbi ng
apparatus 102, the wafer Wis cl eaned by -~ 26 -peans of jet water of a

hi gh-pressure in the jet-water 25 washi ng apparatus 103. After being
cl eaned, the wafer Wis subjected to a hydrophobic treatnment in the
adhe5|on apparatus 104. Th g fer VVif cool ed, . . .

- 21 - ?nSUPRLY Pﬂ§1 bBa Phss4BBlYLRg Faid,BReFRFFLRO; higuide

hot o-r esi st 11 quPACP <S8s S%f"fcéﬁgéﬁt%b?'ﬁ%ttgfeﬂcoat' 2P POt FEOR PR o aba g
{71 n_accor dancggh ok Nupoy ving, ERENCpEGSERLIRY FRQUERCSnealalden ar

unnecessary part 0-TEes € margi nal region of
t he waf ery \\.d &t' 8BY g@g As a result, when being delivered _
therefrom the ?erbVVhas no photo-resi st f|In1on its edge, so

that no phojo-resist fjl poRdbap®s ¥81188 having a circumferential
surface, which faces said tip port of said nozzle when
said nozzle is located at said wait position;
a solvent supply for supplying a solvent for said
processing liquid to said circumferential surface of
10 said roller;
a wipef for wiping said circumferential surface of
said roller;
a wiper shifter for moving said #iper between a
project position for wiping said circumferential
15 surface of said roller and a retreat position for not
wiping said circumferential surface of said roller; and
a controller for controlling said nozzle shifter,
said processing liquid supply, and said wiper shifter;
wherein said controller performs a waiting mode,
20 .during which said nozzle is located at said wait
position,:and performs a preparing mdde, during which
said nozzle is located at said wait position, after
said waiting mode and immediately before moving said
- nozzle from said wait position to said supply position,
25 wherein, in said waiting mode, delivery of said
.processing liquid from said tip pbrt of said nozzle

is stopped and said wiper is located at said retreat



‘10' " transfer arms 11la and 111b. Then the photo-resist film
| eft on the wafer is subjected to a baking treatnent by neans of
heating im a heating apparatus 108, and is exposed to light with a

predetermn f'ﬁ | i ght - exposi ng apparatus 15 (not shown).
After bei ngﬂ mmmm‘m‘&“ he wafer W is transferred to the
devel opi ng appas atwus *109, and is sub?écted to a devel opi ng

treatment with a devel opi ng i quid. Then, the developing liquid is
washed away by arinsing liquid, so that the developing t r eat ment

20 | ete Af t the d | t t w
'S Constorson ReRit t%gsg%‘e%h(e%%e‘giﬁ%%” 1h Paet ok 5808 $84eTe 1ac i on

101, and is then tr%@ ebreg %SEY%QEp?rese?ttggtgglge £r£§£¥§¥§htlal

In the above descri nvention 1Tsapplied

to a coating appagﬂygcéo(gfcggmn?ouer an@ Sem conductor wafer or an LCD
substrate with a I'gurd! such as a devel oping liquid or

- 22 - a ph St 1 hi v
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5 liquid is delivered from said tip port of said nozzle

onto said circumferential surface of said roller, and
- said wiper is located at said project position such

that said processing liquid is removed from said

circumferentiai surface of said roller.

10 12. The apparatus according to claim 11, wherein
said controller turns said waiting mode directly into
said preparing mode.

13. The apparatus according to claim 11, wherein
said controller performs an advancing mode, during

15 which said nozzle is moved from said wait position
to said supply position, after said preparing mode,
wherein, in said advancing mode, delivery of said
processing liquid from said tip port of said nozzle
is stopped and said wiper is located at said project

20 position.

14. The apparatus according to claim 11, wherein
said controller performs a returning mode, during which
said nozzle is moved from said supply position to said
wait position, after coating a preceding-target object

25 with said processing liquid, wherein, in said returning
mode, delivery of said processing liquid from said tip

port of said nozzle is stopped.



é.g.,‘for coating anot her target substrate; such as a CD, with a
coating liquid, or for coating an electric 5 board with a green film
Further, another coating —————+Hquid, such as a pol yi m de-based coating

liquid (PIQ ‘I I|qU|d containing a glass conponent (SOQ
may be used. "’"”"I ,wm!'ﬂ@ advant ages and nodi fications wll 10
readily occur to those sKi the art - Perefore, : t he
invention in its broader aspects is not limted to the specific
details and representative enbodi ments shown and descri bed herein.

Accordi ngly, various nodi fications may be nmade w t hout d%Partlng
fromthe 15 spi ri tt%or é’@@pé‘ﬂﬁa%sgmdlﬂﬂ/érﬂ iR i herein,

defined by the appended clalnB and th yi val.ents.

CLAI VB LR Saia” g et rof SO PR T i ARty &t Said
wi th a processing deI| ered froma tip port of a nozzle,
which is novabl e EEF%E ﬁﬁf position 5 for supplying said

processinglliquid CLLE %ﬂ'dfﬁﬂigﬂparatus according to claim 14, wherein

5 said controller turns said returning mode directly into
said waiting mode.

17. The apparatus according to claim- 11, wherein,
said controller performs a coating mode, during which
said nozzle is located at said supply position, after

- 10 said preparing mode, and wherein, in said coating méde,
said processing liquid is delivered from said tip port
of said nozzle such that said processing liquid is
applied to said target object, and said wiper is
located at said retreat position. |

15 18. The apparatus according to claim 11, wherein
said roller is rotated in one direction in said waiting
mode.

19. The apparatus according to claim 11, whereiﬁ
said solvent supply comprises a container for storing

20 said solvent such that part of said roller is dipped
in said solvent.

20. The apparatus according to claim 11, wherein
said wiper is linearly reciprocated by said wiper
sifter between said project position and said retreat

25 position. |
21. A coating method and apparatus substantially

as hereinbefore described with reference to the



dbjéc? and a wait position for waiting when not suppl yi ng said

processing liquid onto said target object, such that, in said wait
position, said tip port of said nozzle is wetted by a solvent for
said 10 processing liquid, said solvent being present on a
circunferential surface of a rotatable roller_which is sel ectively
w ped by a wi per, said nethod conprising ~ 29 the steps of:

perform ng a waiting node, during which said 15 nozzle is |l ocated at
said wait position, mherein |n ' said wai ting node, delivery of said
processing |iquid aid.tip port of said nozzle is stopped and
sai d mnperaTcom%%%¥%ﬁga.r%V+%ﬁ tat position, such that said

tip port of said nozzle is wetted by said solvent 20 present on said
circunferential surface of said roller; perform ng a preparing
node, during which said nozzle is located at said wait position,
after said wai ti ng node and i nmedi ately before noving said nozzle
fromsaid wait p05|t|on to sai ply position, 25 wherein, in said

ot of ”’;’a{“gdﬁoziﬂﬂlﬂﬂflﬂlﬂﬂﬂl}tﬁlmsat’hdc. rcunferential Surface of said
roller, and said



-

Y. W per is located at a pI‘Oj ect position such that said

processing liquid is renmoved from saigd “:reu”.c.cué surface of
said roller; and per f or rnTrhtljSzﬁFlEB'éﬁ %a, during which said
5 nozzle is located at said suppliy posRERIAGEDafter sai dm;ssmemasgcengeﬂlaced

preparing node, wherein, in said coatThg node, sald :
liquid is delivered fromsaid tip port of~ 30 - sai d nozzl '

said processing liquid is applied to said target obj
2. The nmethod according to claim1l1, wherein said “wai ting node is
turned directly into said pr 3. The

ar i ' e
net hod according to claim?Z® % &fs@%g‘r%g nggLOSglglép QF‘I(E)Er*brm ng an
advanci ng node, during whi ch s _ z [ romsaid wait
position to said supply aé%b‘%ﬁ(i; %ET%QI?\A@% é%%ﬁfg%ari ng node and

3o ° ™y gessi - QLR RPLEEIE B RERRGTHGE oo
stopped and sai d g téﬁrégf@{eﬁlq"ﬁlé%ﬂt&rgl §éﬁuc39duct090v$éf £n.
4. The nmethod according to claim1; conprising a step of perform ng

a returni ng node, s@ppdbPedbFnaSshin chuck. NPEE| Boks18DYEMmbvAM Sl d
supply position to said wait
between a supply position and a wait position. At the
wait position, there are a roller which is rotatable in
one direction and has a circumferential surface with
thinner thereon, and a wiper for wiping the circum-

10 ferential surface of the roller. While the nozzle is
located at the wait position, a waiting mode is first
performed, and a prepafing-mode is then performed
immediately before the nbzzle is moved from the wait
position to the supply position. In the waiting mode,

15 deliveiy of the photo-resist liquid from thé nozzle is
stopped and the wiper is located at a retreat position,
such that a tip port of the nozzle is wetted by the
thinner present on the circumferential surface of the
roller. 1In the preparing mode, the processing liquid

20 is delivered from the tip port of the nozzle onto the
circumferential surface of the roller, and the wiper is
located at a project position such that the processing-
liquid is removed from the circumferential surface of

the roller.



.pesition, after coating a preceding target object with 25 said

processing liquid, wherein, in said returning node, delivery of
said processing liquid fromsaid tip port of said nozzle is
st opped. 5. The net hod according to claim4,
wherein, in said returning node, said wiper is |located at said
“retreat position. 6. The_ nethod according to claim4, wherein
sai d 5 returning node is turnedlg?rectly into said waiting
node. 7. The nmethod according to claim1, wherein, in
said coating node, said wper is |located at said retreat position.
10 8. The nethod according to.claim1l, wherein said
roller is rotated in one direction in said waiting node. 9.
The met hod according to claim1, wherein said .circunference surface
of said roller is supplied with sai d sol vent by dipping part of
said roller in said 15 sol vent . 10. The met hod accordi ng
to claim1, wherein said CONTROL +-50 0
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Wi per®is linearly reciprocated between said project position and

said retreat position. 11. A coating apparatus for coating a
target 20 object with a processing |iquid, conprising: a
support for supporting said target object; : a nozzle having a
tip port for delivering said processing liquid onto said target
obj ect supported by said suppogt' 25 a processing liquid
supply for supplying said - _proc éging liquid to said nozzle;
a nozzle shifter for nmoving said nozzle between 26 -
a supply position for supplying said processing liquid onto said
target object and a wait position for waiting when not suppl yi ng
said processing liquid onto said target object; 5 a
rotatable roller having a circunferenti al . surface, which faces said
tip port of said nozzle when said nozzle is |located at said wait
posi tion; a solvent supply for supplying a solvent for said
processing liquid to said circunferent e of
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10" ™ said roller; a wiper for wiping said circunferentia

surface of. said roller; a wiper shifter for noving
said wi per between a ' proj ect position for w ping said
circunferential 15 surface of said roller and a retreat position for
not W ping said circunferential surface of said roller; and

a controller for controlling said nozzI? shifter, sai d processing

| i quid supply, and said w per shifter;3/3 wherein said controller
perforns a-waiting node, 20 during which said nozzle is |ocated at
said wait position, and perfornms a preparing node, during which
said nozzle is located at said wait position, after said waiting
node and i mmedi ately before noving said nozzle fromsaid wait
position to said supply position, 25 wherein, in said waiting
node, delivery of said processing liquid fromsaid tip port of said
nozzl e is stopped and said wper is located at said retreat :

- 27 - position, such that said tip port of said nozzle is
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wet t ed by said solvent present on said circunferenti al | surface of

said roller, and wherein, in said preparing node, said
processi ng 5 liquid is delivered fromsaid tip port of said nozzle
onto said circunferential surface of said roller, and said wiper is
| ocated at said project position such that said processing |liquid
is renoved from said circunfer%ggl surface of said roller. 10
12. The apparatus according to claim wherein said controller
turns said waiting node directly into sai d preparing node.
13. The apparatus according to claim1l, wherein said controller
perfornms an advanci ng node, during 15 whi ch said nozzle is noved from
said wait position 1 t i rtTom,—after said preparlng
nmode, wher ei n jode, delivery of said _
processing liquid fréEISO rid no4zl e - is stopped and
said wi per is |ocateqdzals pgsi tion. 14. The
apparatus according t E@ said controller perfornms a
returni ng node, duri ZHi nozzlg is noved from said supply
position to said te oating a precedi-ng target
obj ect 25 wth said ocessing Trqanfd Wherern, in said returning
node, delivery of salg priocessing {liquid fireamsaid tip port of said
nozzl e i s stopped. 5
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- 28 - 15. The apparatus according to claim 14, wherein,
in said returning node, said wiper is |ocated at said retreat

posi tion. 16. The apparatus according to claim 14, wherein 5
said controller turns said returning node directly into said
wai ti ng node. 17. The apparatus according to claim 11,

wher ei n, said controller perfo a coating node, during which

said nozzle is located at said supply ition, after 10 sai d preparing
node, and wherein, in said coating node, said processing liquid is
delivered fromsaid tip port ' of said nozzle such that said
processing liquidis applied to said target objegct, and said w per

i s | ocated at said retreat position. 15 108he appar at us
according to claim11l, wherein said rolle o2l ¢d i n one
direction in said waiting node. i ) ¢ rat us’
according to claim1ll, wherein ﬁ%?ises a
contai ner for storing




Sal

5} sol vent .

s ajAUSTRALIAN PATENT OREEE)r ocat ed by said wi per
sASBABCHREPORI0S t on and said retreat 25

said solvent such that part of said roller is dipped in

20. The apparatus according to Flaim 11 wWherern

P ween
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aq corrpanyl ng draw ngs.

The method mvolves using a roller (5) that is row.ted in a predetermined direction in contact with a solvent (6). The
discharge of a process liquid (4) from a nozzle (3) is stopped when the nozzle is in a first position (a). In the first

- position, the nozzle is made to contact the surface of the roller such that the nozzle end is moisturised with a solvent.
A wiper (41) removes the process liquid from the roller surface. '

The wiper is separated from the roller for a predetermined time period, before the nozzle is moved to a second
position (b) for a coating process. After the lapse of predetermined time period, the wiper is made to contact the
roller and the nozzle is moved to the second position. The process liquid is then discharged from the nozzle. Relative
motion of the nozzle and a semiconductor wafer (2) is performed and a coating is formed on the wafer. |
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