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1 DESCRI PTI ON COATI NG PROCESS APPARATUS AND COATI NG
FI LM FORM NG METHOD [ Techni cal Fleld] Ihe—ppesenL——————~__

invention relates to a coating-process
a coating filmformning nethod for fornlng a“WUMMMW“MWWN' |
applying a coating liquid to a substrate to
processed. [Background Art] For instance, in a*ssies
process of fabricating RESEGRIRTIONICt or device, a
predetermned circuit pattern is formed on a 10
CMT N RRACHESSVARRARATUR i AND t CERATING cf I LN GUpRMIING METHOD
technol ogy. According to this photolithography
process, a resist filTedmidal etend] a wafer, the
resist filmis exposed in a predeterm ned pattern,
and {Then pries eetpdseentrionr ried ateeetoped costanebyproche s
circuit pattern is forned thereon. 15 As a net hod of
afpemdtvg andesicdatfingnfinmafoaiihg fetEall fsk foiMing a £ilm
coating is wdely used, which supplies a predeterm ned
byappiyiolg a cesitithg le,quddl gosdpplbedrate tbeveeptbessed.
portion of a wafer held substantially horizontally
and then rotates the[Bagkgroahdaakitgh speed so as to
spread the resist liquid over 20 the entire wafer
sur f Foe. Liscaace et dapaneass BEt £ 289t 8eh SomKEMuctor
Publ i cation No. 2001-189266, for exanple, discloses,
depsican appatedieterningd JiecuE ta dadvady iIHwRid on a
coating, a coating process apparatus which conprises
segnipoocessy oxupaser! By usitig ahd Qhﬁlﬂbnﬁlﬁﬁﬁg@aﬁ’ﬁﬁrefegﬁnology
and coercively exhausts the atnosphere around th
Adgafirgiingy toc zhiyi photdllithegeapayeshauskkndaf f@mé’eefllm is
bottom and an airfl ow
formed on a wafer, the resist film is exposed in a predetermined

pattern, and then the exposed wafer is developed, whereby: the .

circuit pattern is formed thereon.

As a method of forming a resist film 6n a wafer, so-called
spin coating is widely uéed, which supplies a predetermined
amount of a resist liun'_.d is supplied to the center portion of
a wafer heid substantially horizontally and then rotates the.

wafer at a high speed so as to spread the resist liquid over

'the entlre wafer surface.

Unexamined Japanese Patent Application KOKAI Publication
No. 2001-189266, for example, discloses, as an appératus which |
forms a film by such spin coating, a coating process apparatus
which comprises a process cup so laid out as to surround a wafer
and coercively exhausts the atmosphere.around the wafer by
carrying out coercive exhausting from the bottom, and an airflow

control plate which is so provided as to surround the wafer in
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control plate which is so provided as to surround the
wafer in 2 atnosphere around the wafer by carrying
out coercive exhausting fromthe bottom and an
airflow control plate which is so provided as to
surround the wafer in the process cup and controls an
ai rfl ow generated around the wafer. 5 In this coating
agppapheus, ahound ethe aBafdlr PSS g MUY @@ RO t
of a exhaust passage is positioned in the. vicinity

- eghanstédgeffametioé boetovdf edind | did-fafowt RONES1Shlate

liquid at the peripherallportion of the wafer is
wadchl esasedprovedé® &9 €6 réhevodd PWHY e HRE the process
exhaust passage. 10 Accordingly, the resist liquid

chboahdgcontes st &8 REFE DHRI Yenfa i Mfifla frhemMybRer .

center thereof is likely to deposit on the periphery

of tha wafier coa@ihBahpphLates| Shodévdr PELONES . |
at the peripheral port?on of theomafer t han ?ua%dﬂgﬂﬂ%re
eREBPRELLPAT boOD. ofl Sa RGN pASs AP i WdAAIBRa%%in the.
circuit patterns and high integration-are a vanceg, a
viieshstyf of nak Oedige fR4OR b AGC QS NIGINAY h @si
slight unevenness of the thickness of a régfg? ?#%anSlSt
lhiqugel ¥t athecperi feeva £l sbatihd i thelYalday 1Qf
product. 20 [Di sclosure Igof the Pr eser?t i n\?térntllgor?]éc‘?fl]grat_ed
dpeesenéni AVEPL6WNE TGP SIh A d bxGRANY d?a%@a%@ of
the situations, and it 1s an object of t present

Abﬁufﬂiﬁ@ny,tﬂh@rﬁagig%fﬂi&ﬁﬁdrEld%iﬂE?%%w%F%agﬂEuBe%gghery

a coating film formng nmethod which enable
ofotmat waenf £om i tH8 "R Ahereof is likely to deposit on

the periphery of the wafer, so that the resist film becomes

‘thicker at the peripheral portion of the wafer than at the

center portion. .

Recently, as miniaturization of circuit patterns and
high integration are advanced, a resist film to be formed .
becomes thinner and such a slight unevenness of the

thickness of a resist film largely affects the yield and the

quality of a product.

[Disclosure of the Piesent invention].

The present invention has béeﬁ made in consideration of
the sitﬁations, and it is an object of the present invention
to provide a coating process apparatus and a coating film
forming method which enable a formation of a film having an
excellent.uniform.thickness. |

That is, according to the first aspect of the present

invention, there is provided a coating process apparatus for
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25 excel I ent-uniformthickness. That is, according to
the first aspect of the present invention, there is
provi ded a coating process _appar at us for - 3 formng
a coating filmon a substrate to be processed,
conprising: .a holding mechani smwhich holds the
substrate to be processed in an approxi mately
£beniAgNaatoROSiY £i1R Sn COAhBW +4 @i %gaongY:cessed
mechani sm whi ch supplies a predeterm ne oat I ng
cbinfidi §ihg: a top surface of the substrate to be
processed held by the hol ding nechanism a rotation

rrEChanh%thﬁEChebﬁhﬁiﬁﬁ &Hﬁcﬁuﬁéigét abé Os B8t &Cet%s%%

hel d by the hol di ng nechani sn an an air

pe6BbESbdMeRbes é;zf)f’o%a@é %éﬁéé}&af#g:%gé el "o be

processed in such a manner as to surrou peri phery

ther%Qan%Eﬂghiihﬁﬂdasﬁﬁﬁi&CﬂgcgéﬁfémSﬁﬁ%éﬁ”&%ﬁ?#%&s a

gradual |y beconmes thi cker upwar roman i nsi oward

pﬁ@de@é‘iﬁiﬂ@d é@a&?@rﬂcﬁ‘@.& O & ha? tc'o CANG- A3 eCt Let he

present 1 nvention he I'S provi a coati ng

SQBQ€§§§eaE’@a5§tﬂ§oé@§séc? r% &Patﬂori%llf;'llé @e% afism;

substrate to be processe i Sin

”EChﬁnE%%h%@bﬁhmgehgﬁlgﬁewﬁf t£§%%ﬁé%'85b t%&?%.e to be

in an approxi mately horizontal pos a coa

pkbaysded URRL Y ﬂi‘f%'ﬁ&&%'ﬂé bt ol & %toermned

coating liquidto a top ace strate to

be pracassedoieldnpy ie.hxge oLl fgitgrggggnéfonge %d C%:thaeti on

mechani smrotating t ubstrate

. substrate to be processed in such a manner as to surround a

periphery thereof, and having a vertical cross section which
gradually becomes thicker upward from an inside.toward an
outside. |

According to the second aspect of the present invention,
there is provided a coating process apparatus for forming a
cqating film on a substrate to be processed, comp:ising:

a holding mechanism which holds the substrate to be
processed in an approximately horizontal posture;

a coating liquid supply mechanism supplying a
predetermined coating liquid to a top surface of the
substrate to be processed held by the holding mechanism;

a rotation mechanism rotating the substrate to be
processed held by the hblding mechanism; and

a process.container accommodating the holding mechanism
and capable of exhausting an atmosphere around the substrate

to be processed from a bottom, wherein
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processed held by the hol ding nmechanism and 25 a
process contai ner acconmodati ng the hol di ng mechani sm
and capabl e of exhausting an,atnosphere around the
substrate to be processed froma bottom wherein 4 -
the process container includes: a first cup having an
outer circunferential wall surrounding an outside of

the gHBSprat@stOochHetHIRELSHRchuddy. an airflow contro
menber having a cross section of an 5 approximtely

rect angikat sHpPRaviehéNed HYt& ORSEmFdFih YT W1
having a vertical cross section of an approxi nately

ring portion having a cross section of an

appr axi gateh ¥y EbhAAGY! Py ' ion of
downwar d, andwprovi ded r?%rg}z%?%ato ap%gélr%%eﬁ%c&l%%g an

appbskimti€eip P@c@é%@;&%ﬂ% I?feff:ﬂr{%fe byg ngst%%ggﬁ' t9ng

surround an outer e of t te to

pBEt PERCESS By Q%m%lh%ssf)%gﬂgu ta%maé%yg%%xenately

exhausting an atnosphere arou strat

tPEQRESEEF iRaps %ﬁ@%o&%ﬁwgﬁ Wgain{df ok 5%9

menber and the outer circunfe of ‘the firs

pSHQioﬁnﬁa@iﬁfa&ecMé’\%ﬁrbrﬁﬁ?é ag'l; tgédil)%agﬂ.ﬂl%rt Y

portion and ~an upper end of ‘clircunférentia

t¥@bhgdehi NERa R arg% w}ﬁlﬁr@(té&ﬁwa% PYrla %%rovti.{a%éi close

exhalst passage. n the coating process apparatu

t8C50p&ENFnely dPetns et ASRECs dd I#rcbc%rs%fe%: iq.gllg%he first

that™ a base angle of an 1nside of the upper

cBB' §608s Ofo t HErAbidd Wh AP circumference of the

shFhongalRg Shoner b M@tﬂwiﬁﬁaé&wed%toa%@ 3b@Weked, and

substrate to be processed, and

an exhauét passage substantially exhausting an
atmosphere around the substrate to be processed is provided
between the airflow control member and the outer
circumferential wall of the first cup, and

a space between an apex of the upper ring portion and
an upper end of the outer circumferential wall defines an
atmosphere- extraction port for the exhaust passage.

In the coating process apparatus according to the
second aspect, it is preferable that a base angle of an
inside of the upper ring portion of the airflow control
member should be larger than or equal to 24 degrees, but
smaller than or equal to 34 degrees, or that a height of the
upper ring portion should be greater than or equal to 10 mm,
but lesslthan or equal to 18 mm, or that a base angle of an

inside of the lower ring portion included in the airflow
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menber should be | arger than or equal to 24 degrees,
but snmaller than or equal to 34 degrees, or that a
hei ght of the 25 upper ring go[tion shoul d be greater
than or equal to 10 mm but "l ess than or equal to 18
mm or that a base angle of an inside of the | ower
ring portion included in the airflow- 5 contro

cORPEST mdimdd dourd AR 1THYROhneaual E&u%? ?ggﬁgeéegrees,

but smaller than or equal to 35 degrees.

blf edf Bl L thdRlont RGP, NG RREE on ;‘g‘rj_ié gﬁf%gl&géble

ring portion be integrated with~each o

tRaef e@hlspdat 4 AU cainrdlc %fge&s%&cahﬁ@gg?%ﬂﬁ hSe

first cup should include a cylindrical ver

ifPEy A d DGH ek 4d] loGRinected in a consecutive
arrangenent to an upper end of the vertical wall and

inClieegsiﬁf@fgfablénghé%w%ﬂéto&yéglgyf Mals{N

th d
wal | “shoul d be 10 approxi nately in par5Q@§e:ﬁPFﬁa§nwall ot

tlﬁ’é'tﬁiré.f‘ccl:ﬁ?eﬁlﬁg({ a6 1de tahg:xlig.gg%ir hgg}’gggﬁlﬁg 'aw!a}.l, |

is preferable t a protrusi ot (
SS8L88 LML LRGP Rl X goment
<91 AL AL eble BN 8, RaPULES e anvarany
oS ShpEA © S Andd ST AL IO Beeve
SR Lo etk U000 AR e e o
i S0 AR C18 B HIE 08 LAl b ferusion
£ORIIEEEd G Y d | QMUY of an airflow flowing into the
exhaust passage be provided inwardly of an upper end portion
of the inclined wall constituting the outer circumferential
wall of the first cup.

| It is preferable that fhe.process container should have
such a structure that it further includes a second cup .
having an inclined wall expanding obliquely downward and
outward from below the substrate to be proéessed, a drain
passage which drains the coating liquid dispersed from the
substrate downward is provided between the airflow control
member and the inclined wall of the second cup, and a
clearance between the airflow control member and the
substrate to be processed défines a drain port of the drain
passage. Further, it is preferable that the second cup

further should have such a structure that it includes a

cylindrical vertical wall extending downward from a lower
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menber and the inclined wall of the second cup, and a
cl earance between the airflow control nenber and the

substrate to be processed defjnes a drain port of the
drain 25 passage. Further, it is preferable that the

second cup further should have such a structure that
it includes a cylindrical vertical wall extending

eddwogatHel a0l éné@Wes1D t1IedceOF , TR 'él&{dtf@ ﬁ%lslage and
t hereof, the exhaust passage and the drain passage

taeedpeigefa¥bsfe caEE rﬁ’é%d afith G&H BGfer (A TL1earance

bet ween the outer circunferential wall of the first

forfnedndetwgen ethé Caht¥B! &1 PluhAS-SHCON (LHP, o%”dcﬁxe first
exhausting 5 and draining are carried out through a

i 1 d ef ;
chpt 888 Ghet PErPLOLESTa1 L VY e rssehéoctrtdd Sbl.gfe, lag‘llrc%‘ k?%cgntauls ting

that the airflow control nenber

afchraindiqgt HaL é‘aﬁ’ﬁié&xoﬁi@ffl{%&y Mo%o&dﬁ%?%&%?%gcsﬁcess

of the upper and lower ring portions is
canpashet+on of the top surface of the substrate to be
processed, so that the coating |liquid dispersed from

the rsubst babeet-anhe QﬁQEeis_ﬁﬁda HPPEANLE ALY SEKES shoutla
[T of the Tower r %o

an inner 1nclined wa f I ng portion

bBe1guadedt t on t H€ch Ak Akl plﬁ?ac‘@% éveg{tetgﬁ ec{egig.hetg: Zﬂyy mated

airflowflowing in avicinity 0

ihherse8gésabe e DEHIL P C&\F;\rgcf FP%Vf&tJ ﬁ.sle'tr?q]go@éi%n%z G&" g&gher

-along an inner inclined per rin

CIEALRCRILELIH L\ N0 L7 AL RS, o oo
p268665e@f SHerpsesend é(pé’@ﬂ{# q_r}izqui%p .&i@%’e%éesd Q! dgd

a coating process apparatus Tor Tormng-a
substrate to be processed substantially strikes an inner
inclined wall of the lower ring portion to be guided to the
drain passage, or so that the airflow flowing in a vicinity
of the periphery of the substrate to be processed
substantially ascends along an inner inclined wall of the
upper ring portioﬁ and flow into the exhaust passage via the
atmosphere extraction port.

Acdording to the third aspect of_the pPresent invention,
there is provided a coating process apparatus for forming a
coating film on a substrate to be processed, comprising:

a holding mechanism which holds the substrate to be
processed in an approximately horizontal posture;
| a coating liquid supply mechanism which supplies a
predetermined amount of a coating liquid to a top surface of

the substrate to be processed held by the holding mechanism;

a rotation mechanism which rotates the substrate held
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coating filmon a substrate to be processed,
conprising: a holding nechani sm whi ch hol ds the
substrate to be processed |n7an approxi mately

hori zontal posture; a coating liquid supply nechani sm
whi ch supplies a 25 predeterm ned anount of a coating
liquid to a top surface of the substrate to be

by’ @6eshedahabdmBynbhesho! dig@g mechanism  a rotation
mechani sm which rotates the substrate held 7 by the

hol dian o5 il s8R wREL R ° 8 6ARGAL PEL ﬁ@g%:ramg

acconnndates the hol ding nechanisma cap

m%&hﬁﬁi%hnﬁnancﬁbggﬁghgfeeﬁﬁéﬁﬁ%&ﬁé“%nEﬁ%ﬁg %esaggh%d the

bottom wherein the process contal ner i hel

shibstratep c2aH agb@@tgu né dgyunferential wall
surroundi ng an outside o € Substrate to be

pr oCase G el s @en@aaagewlﬁema{igé menber incl uding an

upper ring portion having a vertrcal cross section of

e S E L R S

upward, an Ion

sh&%hhHEQngoﬁhiBpt%gﬁéigfdtﬁgtgﬁ55tr nd doﬁpmg&%cessed and

an i nner ex o e upper Ting port

predefer I@@%J %nggblamgﬁ e%onﬁg ln9|%ﬁwﬁpQﬁﬁjﬁﬁng

horlzonta 'y ‘extending ou

pr%lBhfﬁhv&ﬁg'E”GQrﬂécgfré£8 Sdg dﬁ%yﬁ%ﬁf6ﬁﬁkwgrox1mately

portion 1 nclined outward

cB9ehe@Abd <RAPL! R SASLRIOM LAl dor BRSPSy

of the subs te to Dbe proces

p8etiBnSYhEQHR Sn oHlfétdiﬁéiqqéﬁ(¥B§%fgnt Yclined outwara

substrate to be processe

and downward from an inner apex of the upper ring portion by
a predetermined length, a horizontal portion horizontally
extending outward from a lower end of the first inclined
portion, and a second. 1ncllned portlon inclined outward and
downward from the horizontal portion, and provided close to
a periphery of the substrate to be processed in the first
cup so as to surround an outer circumference of.the
substrate to be processed,

an exhaust passage substantially exhausting an
atmosphere around the substrate to be processed is provided
between the airflow control member and the outer
circumferential wall of the first cup, and

a space between an apex of the upper ring portion and
an upper end of the outer circumferential wall defines an
atmosphere extraction port for the exhaust passage.

The structure of the coating process apparatus
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20 an exhaust passage substantially exhausting an:

at nosphere around the substrate to be processed is
provided between the airfl oy control menmber and the
outer <circunferential wall of the first cup, and a
space between an apex of the upper ring portion and
25 an upper end of the outer circunferential wall

adebraesgato BEDERNEI GadpddRUdPbPUHe s@hmet B8 EXRAUSE the
passage. The structure of the coating process

ceapangt p@o@es@c&%ﬁé\ﬂﬁ Qddrdiid d APRRCeBRAaPEspbEL
same as that of the coating process apparatus

eRCEPt Ui tH t19e t AEr SR Kb ASREC tmenBerePt Mo¥eol/RE akLL! QPper
control menber. Mreover, the upper ring portion of

rihg poFEioN 6ONtKO! 2 EFR) ab%ﬂdr%g o %n%eg GRak 78 the

process apparatus according to t hi rd aspect can

cbakend NEréad®s Sippietd s aedURP Yo Y t@ﬁﬂigggpgét can

the airflow control menber used1n the coatin

tBROCERS SBRET S iidorAEUL 1 (hdde ﬁﬁoﬁ)]% 33BRCh: {hE

present invention provides a c or m ng

alBEDOR tRtrdD REMDOY kY itrh%t@g%/oﬁa&qt%g;c{[)%g%gsgogéi)ggatus

process apparatus. That i1s, accor our

a88688ing Of o e PEESSTH g%ﬁggficwn there is provided a
0

coating film formng ne conprising the steps of:

hol dirRd Bra&4BAtr 2heehPidE éﬁ&@fﬁégqaiéb -%ﬁiﬁ%im forming

approxi mately 15 hori zont posture; adju

mEeRbE | PRt Of s a&“ﬁi&%}‘g\#f gﬂ{f{ ﬁ]bmﬂ?ﬁrscgfib%ﬁ Foatin

approximately ring’s e substrate re I'Very

pt8ce88Chp PRI RS UL N SHES: %ém%ozzt(ﬁq;g e e EL@%Wen aspect

control nenber
of the present invention, there is provided a coating film

forming method comprising the steps of:

holding a substrate to be processed in an approximately
horizontal posture;

adjusting positions of an airflow control member éf an
approximately ring shape and the substrate relatively to
each other in such a manner that the airflow control member
is arranged'close to a periphery of the substrate to be
processed and surrounds the periphery of the substrate to be
procéssed, the airflow contrql member having a vertical
cross section which gradually becomes thicker upward from an
inside toward an outside; and

forming a coating film on the substrate to be processed
by supplying a predetermined coating liquid to a top surface
of the substrate to be processed and rotating the substrate

to be processed so as to spread the coating liquid over the
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is arranged close to a periphery of the substrate to
be 20 processed and surrounds the periphery of the
substrate to be processed, the airflow control nenber
having a vertical cross s&cPi on whi ch gradual |y
beconmes thicker upward froman inside toward an
out si de; and forning a coating filmon the substrate

ed QL RE d: 2% b%,p SUTP% g a predeternined

coating liqui toat of the substrate to

be pflqcagéegom o Ao !H;ﬁgsc oSt af e ;4 q.be

processed so as t sprea Ing'llquﬁ& 868Fefﬁ81e
e B P 0 B SR, o B L o
s%%ﬁ&g\rl]%%?ght an%fppromar%tlg’ %Sé%é%lg%%d‘%lra% gﬁﬁpéegé‘??ﬂe‘ay an
B A R B R P Rl e o
aééé%lca Fﬁsq@E%%Fﬁ%W.§P%§$N2§8nggﬁ orébgnPS%é%@uI%Pd a
RS F I N el B Bl
-SSP L B T b e o
LD SHPY R PR B SRS OTLELTED e
oS A 43 Bl iR <
béDg ra eq{ qkp thg coatlggF%ng% érrgbgbiaggghe
agéjo @ = %% Oat asg%l“gc(jest)se cto% %ral.nlerzl: av:L rgo%(?lsguter
circumferential wall which surrounds an outside of the
substrate to be processed and capable of exhausting from a
bottom thereof, andat the'step-of forming the coating filﬁ
by fotating the substrate to be processed, an atmosphere
over the substrate coat should be taken in the process
container from between the airflow control member and the
oﬁter circumferential wall. Further, it is preferable that
at the step of adjuéting the positions of the substrate and
airflow control member, the airflow control member shouid be
laid out iﬁ such a way that a vertex defined by mated inner
edges of the upper and lower ring portions is higher than a
position of the top surface of the substrate to be processed.
Accordingly, the coating liquid which is dispersed from the

substrate to be processed can be guided below the process

container by causing the coating liquid to strike on the
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contai ner from between the airflow control nmenber and
the outer circunferential wall. Further, it is
preferable that 20 at the §tq@ of adjusting the
positions of the substrate and ~airflow control
menber, the airflow control member should be laid out
in such a way that a vertex defined by nated |RneL
i f : : r.ri . [ i.s hi gher
R eﬂf%ﬁﬁl@&ﬁ?%&%%{)%o?ﬁéog%t Cate
to b e ' - ti i_qui .
wni chorRRaFRaCEe o f%?n%ﬁ%@gé%%%%%itaio%%gaﬁgspra%?eggsamg
j I nt ainer causin
T B e TG s T TS, REVER L Rh Aipegtionides
r LOS t {Quer. Jing .portion. According to
t?ﬁeiggg?%ﬂ%ég?%é%géhappéﬁét@guéﬁﬂlgogfpﬁﬁagﬁglWﬁen the
] L8, of e sent i.nventi on can suppres
2 RES GRS E D TRV N B PHpchabetl s panaustea,

uence of an al
d.th bst to b rQcessed
°h oBaS ELETRIS B (Y Sui it 6P %epgﬂﬁgﬁgﬁaekﬁa Bhat a
f.il m havi uni f t hi ckness
eBLECREERy 3 lind siaiesY iRttt anonert bhaeantive
SgggkggT%ngﬂi§gié%}ﬁgd[Xamﬁngs] 10 FIG 1 is a plan
u

VI ew | strating a schematic structure of a resist

' dd l. opi ten F 2 is a front view
Chustrating ff?é%l:%%'hE%ssﬁpﬁﬁacf’tf%rgwml restst
i d; i Ng. t FI.G S ack view
T Tk A o Flls cratding e TPt s o
sEERLLAEL R el MO HR" Hnd (Gveoping 882,

sectional view UstT atih

FIG. 2 is a front view illustrating the schematic
structure of the resist coating and developing system;
FIG. 3 is a back view illustrating the schematic
structure of the resist coating and developing system;

FIG. 4 ié a cross sectidnal view illustrating the
schematic structﬁre-of a resist coating unit;

FIG. 5 ié an enlarged view.of an area A in FIG. 4;

FIG. 6A is an explanatory diagram illustrating the
schematic structure of a process cup of Comparative Example
1;

FIG. 6B is an explanatory diagram illustrating the
schematic structure of a process éup'of Comparative Ekample
2; |

FIG. 6C is an explanatory diagram illustrating the

schematic structure of a process cup of an Example;

FIG. 7 is a graph illustrating ranges and value of 3s
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schematic structure of a resist coating unit; FIG 5
is an enlarged view of an area Ain FIG 4; FIG 6A
is an explanatory diagramil]ustrating the 20 _
schematic structure of a pr otkss cup of Conparative
Exanple 1; FIG 6B is an explanatory di agram
illustrating the schematic structure of a process cup

oPf {4 25 ELG 6C is an
ogxlp;i anat :)%/llrﬁéﬁfgg%r% ﬁyuésrlarl’tq ﬁclé"et RECCEERefYPF O the

le, FIG 7 i
COMART SOOI e e ST S s a

gr I'ng ranges an ‘of 3s 11 of

Rt DS T A L Hc s
o P R S AR A et ane, OF vAGeES cihe
m e S US o he o AInd, 67, 27prE5s HBS(AE the
COEIR E g RS e BB T e HeBP e d 20§ ho R ¢ he
E}gg_‘g% ss 10 cup of the Exanple, in the radi al

¢tion of the wafer, with a exhaust pressure
chanig?‘g; nd FIG 1Q is a cross sectional view
I at

i |lus ng® thed"FhRTICRTIRG # o Endthébe
ChELRRS % % Wi B Rl b T Eo e
c&&vg¥néﬁg]ﬁ%gépfg?Ni%?the radial direction of the wafer,
with a exhaust pressure changed; and

FIG. 10 is a cross sectional view illustrating the
schematic structure of another resist coating unit.

[Best Mode for Carrying Out the Present inveﬁtion]

An embodiment of'thé present invention will now'be
described in detail with reference to the accompanied
drawings. In this embodiment, one taken as an example is a
fesist qoating and developing apparatus that includes a
resist coating unit which forms a resist film by applying a
resist liquid to a semiconductor wafer, and caries out a
series of processes from the formation of a resist film to
the development thereof.

FIG. 1. is a schematic plan view illustrating a resist
coating and developing system 1, FIG. 2 is a front view
thereof, and FIG. 3 is a back view thereof. The resist
coating and developing system 1 comprises a cassette station

10 as a convey station, a process station 11 having a
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described in detail with reference to the acconpani ed
draw ngs. In this enbodi nent, one taken as an exanpl e
is a resist coating and devel opi ng appar at us t hat
includes a resist coating uhdt-which forms a resi st
filmby applying a 20 resist liquid to a sem conduct or
waf er, and caries out a series of processes fromthe

' f [ fil t h I t, .

oRETELEY "o (pRoddid Hhng #er*:natq%c a5 za%%zisr‘gggngm b for
cPRhERLER G OB A (A R L e e h eppaure °

?Lgpig? eThe Y s'es:e , E:ogti nd devel opi (r:1 S§St em 1
SPBRERT 48 PROVHISL AU AGERT df U6 2EOF86nLF ELPR 10n,

o DB SRRt A, 9 s St hehe camne 20

proc S oan :

f ' f W -il]ustrated ] '

WhERR A (R ST oAttt LR Ol DA & RE FRSEIBING: A POHFALLty

he cassetie station 10 has a cassette-placing table
O%O‘”a eﬁﬁeiéo’é R RN Las st e fER S Jag&bPdagedr efatheng a

[ ur Lait of wafers (for instance, 25 wafers) is
CSFﬁ‘EE ebﬁl?‘ﬁ’e“g cHaRER 140 pl i araassedteACRaf er

dat i f Wto be processed in

2 RATPRIR LR AT T kP QiR AICHiang Sy SPonPE Feeist coating
cqQnye eg to the cassette-placing 10 table 20 of the ]
2Bdc VP LORTR | SYS 4R 1} i RAIRICS i dhe Bpssageoplacing
contr St’ a wafer cassette CR accommodating wafers W.
tﬁ§3Fn§ aPF S FRETEHrOHAEPT 14 Heame hegagyfgem. By
and devegﬁgi ng system1 is carried out to another

VEYSPEFPRBTRSE he? CALRA (ATHHEhER Aicompgdating wafers W

- having already been processed in the resist coating and

developing system 1 is carried out to another system from
fhe cassette-placing fable 20.

A plurality of positioning projections 20a (four in FIG.
1) are formed on the cassette-placing table 20 along an X
direction in FIG. 1. Wafer cassettes CR are placed in a

line at the locations of the positioning projections 20a,

with their wafer outlet/inlet ports facing toward the

process station 11. In the ware cassette CR, the wafers W
are arranged in apprbximately horizontal postures along a
vertical direction (Z direction) at predetermined intervals.

Moreover, the cassette station 10 also has a wafer
conveying mechanism 21 which conveys the wafer W between the
cassette-placing table 20 and the process station 11. The
wafer conveying mechanism 21 is movable in the layout

direction of the wafers W in the wafer cassette CR (2
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15 A plurality of positioning projections 20a (four in
FIG 1) are fornmed on the cassette-placing table 20
along an X direction in FIG. 1. Wafer cassettes CR
are placed in a line at thelPotations of the
positioning projections 20a, wth their wafer
outlet/inlet ports facing toward the 20 process

' i f W
SRR e R RO IS B

r al dipection Z directi redetern1 d
8 bS o vk B eotire e et o Nl 37 T6VaBl5 hagk ane
fer ng. mechani s 21 which conveys t.h
f\%fm'gr lW%e?V\éJe%e ﬁjeon OBSTRRIGYFHA 44 b|aé1d28 and
L 0Cess s ation The wafer. conve mechani sm
di'fef’ SRS acrad e chetitgbis e éaﬁl&ﬁ%@% RdaRgr 4s T
mgﬁ a set;éle %£z 13 directiaon) and the
PlABEdrt o ava PTG r BRE | B RTERHINGh Pk, i o §8Ra
fer-conve ick_2la which is novabl e back and .
WiPFﬁlVﬁlx %Caﬁg?gc‘t’?%ﬁrf;e‘f RERAEIdFtad aheredstgrrined
di rections, and is rotatable in_a horizontal plane
PPRAVIgnS| L Fhe THRTEF ores STHES elf A @ rieprarsete-
sel ec |ver access wafers Waccomodat ed at )
E:P&&B{BeFﬁP 8920 po§ﬁ15| AR #hSQ IRCGRIT AR Addgnmentrunit
% t he cassette- IaC|n table 20, and can al so
& 3@35613 a7 GRRERELER] Yh1t AUPRY) Rebonging divsiforhipy
% el on |ng to a third 10 process section G3 of
P ﬂ&eﬁﬁoﬁs% QR 51 &F 1he PURCedss Stakdan Lat &p. bgndescribed

pracess station 11 has the plurality of process wunits

.195 carrying out a series of processes when a resi st

The process station 11 has the plurality of process

units for carrying out a series of processes when a resist

coating and development of a resist liquid are carried out

for the wafer W. :The plurality of process units are
arranged in multiple stages at predetermined positions. 1In
each process unit, the wafers W are processed one by one.
Aglillustrated in FIG. 1, the process station 11 has a
wafef—conveying passage 22a at the center pbrtion thereof,
while a main wafer conveying mechanism 22 is provided at the
wafer-conveying passage 22a. All of the process units are
provided around the wafer-conveying passage 22a. The plural

process units are separated into a plurality of process

.sections in each of which a plurality of process units are

laid out in multiple stages along the normal direction.
As illustrated in FIG. 3, the main wafer conveying

mechanism 22 is structured that it has a wafer conveying
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coating and devel opment of a resist liquid are carried
out 15 for the wafer W The plurality of process units
are arranged in multiple stages at predetern ned
positions. In each process bhit, the wafers Ware
processed one by one. As illustrated in FIG 1, the
process station 11 has a mafer-coaxeying passagef22a
at.th ent er rtion thereof, 20 while a main wafer
SBHSRy T o HEA R S Y 18 fiesmate dizectien inside a
fer-conveyin a e 22a. All of the process _units
c%r%néﬁ’% o%%?‘g‘?‘g%ﬁ;oga ? heﬁvﬁéf%‘él-%ﬁgﬁlgé ROTgd 9238,
The, pl ural rocess units are separated into a
r%?%?%‘?f% @%faﬁ J AL i Brisring Eeareortnki 8Rta
. plur Iité/ of process units are 25 laid out in_
?ﬁ-{ﬂl??ﬁ% < (IYX 2l WHg e HrehoFaRar Gonveriag, deyice 76 can
iJlustrated in FIG 3, the main wafer conveying
rﬂléﬁﬁ%ﬁ%?ﬁﬁlr%y M tthe FthadyicalasuppRatte79. The
conveying 14 device 76 elevatable in the normal
VAFFRCEPRYEYIRY ReHceyl§ RS cPligpdditly »F. hpdding arms 78
cylindrical support 79 is rotatable by the rotationa
mAF RIS 1R oFRR cl R -forthsdiraaidans Of aunanveshdase 77,
waf er. conveying device 76 can 5 rotate integrally _
WRETRPY hthe B ¥ThAT IS O% o iater Wikhe twnene theomespesgive
device 76 has a plurality of holding arms 78 novable
PIACeR® Batks aldl $RaRiedibecihe Rrlwald th e \hdtlgingy arms  78.
wher eby t he exchange of the wafer Wbetween the
resp8€i MEUSpFRtedsiunt G- i & chanthal I8si9fe qratiad @pd
of folding arms 78. 10 As illustrated in FIG 1, in
deYRl PRERG (SYLRT nly SHRIT RF ditshiBRPCepst SectionsutiofGa. Gs
t he process sections Gl, &, G3 and G4 are actually.
apg; G ARe ATHRd Wheadds entcaxPEpAnghe wafer-conveying

passage 22a. The first and second process sections G, and
G2 among them are laid out in parallel with each other at
the front side of the resist coating and developing system 1
(the front side in FIG. 1), the third process section G; is
provided adjacent to the cassette station 10, while the
fourth process section G, is'provided adjacent fo the
interface station 12. A fifth process section Gs can be
laid out on the rear side of the resist coating and
developing system 1.

As illustrated in FIG. 2, in the first prdcess section
G1, two of resist coating units (COT) of a spinner type,
which carries out a predetermined process on the wafer W
placed on a spin chuck (not illustrated) in a coater cup
(CP), and two developing units (DEV) of a spinner type,

which develop a pattern of a resist, are placed one on the
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passage 22a. The first and second process sections Gl
and & anong themare laid out in parallel with each
other at 15 the front side of the resist coating and
devel oping system 1l (the Frioht"side in FIG 1), the
third process section G3 is provided adjacent to the
cassette station 10, while the fourth process section

ot Fl B e A Ut 2m, (R T0bRERms L ofErhee. o
e aéeé‘*'?ﬁ?’%?%%%drﬁ%ﬁéﬁ C@T'QQO?'ﬁ%S%? PR
Sp' nner t%lﬁ%qﬁ iz:m ed %gf?{en légétﬂgt éf’ht)ﬁ gBE\?)_ of a
=PI REEE el A% W e P B PP o 35%322%*@?&%19 i
il Zfr%ﬁ% r%cit.ts AR Ry SBnaotrts Foagaths AgFucture

Li k
o T B (B 1 o

a&pl (COr) of a spinner type and two devel opi ng
um%s (DEV) of a spi nner type are placed one on the

?éhﬁésno%%“%%é nth oot & g b sotsss SR ion
S YA S e P ex%’r?'ﬁgi?%ehf?%?%d%ﬁmﬁié%‘é%zﬁw
PEBao A R B S L Bt s o
SEUSEER Ploed ol P! et%e%”%n"%u 39P1Q" Svaqls ! P! e
Specifically, an adhesion unit (AD) which carries out a so-

called hydrophobic process for enhancing the fixability of a

resist, an alignment unit (ALIM) for performing alignment,

“an extension unit (EXT) which carries the wafer W in and out,

a cooling plate unit (COL) for performing a cooling process;

and four hot plate units (HP) which performs heat treatments

~on the wafer W coated with the resist liquid or the wafer 1)

having undergone an exposure process are placed one on
anéther another in eight stages in order from the bottom. A
cooling unit (COL) may be provided in place of the alignment
unit (ALIM) and may be provided with an alignment function.
In the fourth process section G4, like the third
process section Gj, o?en type process units are placed
placed one on another in multiple stages. That is, a
cooling plate unit (COL), an extension cooling plate unit

(EXTCOL) as a wafer transfer member having a cooling plate,
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Specifically, an adhesion unit (AD) which carries out
a so- called hydrophobic process for enhancing the
fixability of a resist, an gé(i_gnrrent unit (ALIM for
perform ng alignnent, 15 an tension unit (EXT) which
carries the wafer Win and out, a cooling plate unit
(COL) for performng a cooling process; and four hot
aR! &k Eertisi 419 ' I t - on

t he waf er Wlf:rgg%% e@xvﬂ'h%éﬂl@d;t ﬁ%%@agfwgzﬁg)m%?

£¥r hawt e Al QEoNe @b 120408 WIS JUP RS off %gglrtﬁ%?grinﬁngight

on 20 anot her another in eight stages in or

sthge ol WRady £A% I WYt ) may be provided in

place of the alignment. unit (ALIM and may be

pr oviygled %éhfi‘:@%ﬁl’ b%?g%é‘% héeé‘%‘ﬁ{&?rb 4N tr'%%ifggﬁgélﬁé{me

process section ITd process s&
TRE TR P O T ol A TRBRR 9% fF et
e et et Rl LR R R g G PP
mE T T DI Pt B P R Rataa e 1F
SBRETTE Tt ot I 5BV ERep! of b oot et
SPOSFE SRR Gl e AR R e PRt

' ' . id i.l 25. .
mEPAERGe PEO0LS M Bl Dl ol Psphag pn 22
j : [ i di it_al
o g Uiy PRELRAL U, S Beck o dsrRofor
th.e HEl Elf@é@faEQEVfX'P%g?cfagﬂérg,zzthe interface station

12 has such a structure that a portable pickup cassette PR

and a fixed buffer cassette BR are laid out in two stages on

- its front side, a wafer edge exposure device 23 on a rear

side thereof, and a wafer conveying mechanism 24 at the
center portion thereof,.

The wafer conveying mechanism 24 has a wafer-conveying
arm 24a. The wafer-conveying arm 24a can move in the 3%
direction so that it can access both of the cassettes PR and
BR, the wafer edge exposure device 23, the extension unit
(EXT) included in the fourth proéess section G, of the
process station 11, and a wafer transfer table (not
illustrated) of the exposure apparatus adjacent to the
interface station 12, respectively, while it is rotatable in

the horizontal plane and is movable back and forth in the

horizontal plane.
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can be easily carried out fromthe rear side thereof.
As illustrated in FIGS. 1 and 2, the interface station
12 has such a structure that_a portable pickup
cassette PR and a fixed buf¥ér-cassette BR are |aid
out in two stages on 15 its front side, a wafer edge
exposure device 23 on a rear side thereof, and a
waf errC ey| LS 4.at th center. portign

Inf Qﬂ\é_réggger@ggfm: Q%gtln%eacrﬁg nq%v n]é)é) system 1,

t her eof, waf er conveyi ng

s R etk R o o R

pEdcastha’ B8 FEI0EL &F N e iRe Aok L8n2Pucthe

whBek Seh bl i OIS Fins Ppptampeassstte cr,

<5kbebhRt 5E)HE PO LS DR ke S5 ontdS
le.i he hori zont al ane _and i s novabl e back

|
tg‘%g%%"grgfhwi °tHe %‘i‘?‘}%%ﬁfh|u‘§'1%r{e”«.x'-[‘17 ofj fhendhaggyerocess

resi.st coating and devel opi ng system 1, the wafer
S%§§%8Pt§3CR accommodating the wafers Wto be

rocessed _i.s aced on the cassette-pl acing table 20,
|tohe %f gla—fgag{yeﬂsnﬁaﬁfﬁﬁgzﬁ%t%cgé%s&?qq%ggvﬁﬁlon 11 from

ssette CR 5 tak of the wafers Wout _
PR FEFPBRTORNET helPXbha e ek GonKevd e device 76 of
of the third process section G3.

t [ it EXT) .
t$xe%§gbgga n#scéﬁﬁ?}iﬂpiWﬁ FHEDrIces NeHtat iths vafer W is

t he tensjon unijt by t he wafer conveyin
agégg%g Eg gﬁe afignment uéi?q?ALfﬁ) of the third ﬁ%oc%ss

section G;, conveyed to the adhesion unit (AD), and then a

hydrophobic process (HMDS process) is performed in order to

- enhance the fixability of a resist. As the HMDS process

involves heating, the wafer W after the HMDS process is
conveyed to the cooling plate unit (COL) by the wafer
conveying device 76, and fhen cooled down there.

Subsequently, the wafer W cooled down at the cooling
plate unit (COL) after processed in the adhesion unit (AD),
or a wafer W which has not been processed yet by the

adhesion unit (AD) is conveyed to the resist coating unit

(COT) by the wafer conveying device 76, coated with a resist

liquid, thereby forming a resist film (film).
After this coating process, the wafer W is conveyed to
the hot plate unit (HP) of the third process section G; or

the.fourth process section G4, pre-baked, and conveyed to

one of the cooling plate units (COL) to be cooled down.
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10 the main wafer conveying nechani sm 22. Next, the
wafer Wis aligned by the alignnment unit (ALIM of the
third process section G3, conveyed to the adhesion
unit (AD), and then a hydropRobic process (HVDS
process) is perforned in order to enhance the
fixability of a resist. As the HMDS process 15

' h ' h f W af H _
o NSRS SR Blenk Wbt rorrare i the @%%@é;%{ﬁ%ftﬁéiit
_ ' ' 76, d th | ed
(AL o8 R BB Y R ST L 561 ol Attt aronch shen

' | at it (COL fto ) dinthe . .
.cggﬁégﬁggntgn ee(un t?rjgaébe gg%tféﬁ gl:zomﬁ:@ﬁ ﬁsggeﬁgl}.on unit

ocessed yet by the adhesjon unit (AD) is
@%ﬁﬁe%d’@ﬁ% f%‘é’}/‘s‘és?’\s/‘?c%%%ﬁ%t%ﬂﬂ tG4-(COT) by the
mafe& conve in gevice 76, coated with a resi st
li qui-g, F‘ﬁeﬁ%gr BFfi AbahirRsidt 3iYaRe% i9dge eamasure
this coatin rocess, the wafer Wis conveyed to 25
PYRESHDt 1! %‘?’épﬁﬂl“%d (PP the afex T Ry e #sfeseedpen
&3 or tge fourth process section G4, pre-baked, and
CEBRAVEYRAUEHCONES of LREEERD AR N hitad @¥oessiveLyresast -
ge [of0) Iedwgomn. 18 Next, the wafer Wis conveyed to
T ﬁewaf‘??ﬁn hE thER CQY§YRY dio tihe 1xnasuFeo@@paratus (not
. sectjon Cg aligned, and then conveyed to the
LT FHRIFALETL BEP DA RA%E (1R '8 cibiafane Statdwm) 135 and
the fourth grocess section (4 5 In the interface
a8 S¥PORUIS, PROGRT 2 it RRF ST theodesd stsfilm on the
rfornmed on the wafer Wby the wafer edge exposure
w%%%?cé I3 2 PRSP TRRRA Rt ek cessi ve resist.  The

mafe& Wis_then conveyed to the eﬁgosure appar at us
(not he wafer W exposed is returned to the interface

station 12, and then conveyed to the extension unit (EXT)

included in the fourth process section Gy by the wafer

‘conveying mechanism 24. Next, the wafer W is conveyed to

the hot plate unit (HP) of the third or fourth process
section G; or G4, by the wafer conveying device 76, and post-
exposure baking is performed thereon. While the wafer is
cooled down to a predetermined temperature in the post-
exposure baking, it may be conveyed to the cooling plate
unit (COL) and cooled down, as needed.

Then, the wafer W is conveyed to the developing unit
(DEV) where the exposed pattern is developed. After the
development, the wafer W is conveyed to the hot'plate unit

(HP) of the third process section G, where post baking is -

‘performed. The wafer W which has undergone such a series of

processes is returned to the cassette station 10 wvia the
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illustrated) provided next to the interface station
12, and 10 an exposure process is perforned on the
resist filmon the wafer Win a predeterm ned
pattern. The wafer WexposedlPs-returned to the
interface - station 12, and then conveyed to the
extension unit (EXT) "included in the fourth process

RESPELncindY of 2 LR, AT e T e Gni end

Eom8uakPe, S A eChacfambindl s raptot Yhe padere

' i spperforned thereon. Wiile the wafer is
C%%%Fggedgﬁh to a predeterm ned tenperature in the post

20 exposure, bakin It be conveyed to the coqgling

ol at SeRIri (tOEOBEF LARICRBOIBE BORA, (SOT heBibH. noth e

the wafer Wis, conve to, the devel oping unit (DEV)

eﬁﬁg én?ﬁelgxgﬁgﬁﬁfpa¥€i#rl?slﬂe%eﬁ?ﬁﬁﬂﬁtyﬁt9¥°%ﬁﬂ§30t10na1
developnent, . the wafer Wjis conveyed to the hot plate
Vit lgguﬂgﬁ’tbf‘gt AR PP TeRE L thR T GaRdi@g unit

é baELT | performed. The wafer Wwhich has

(ER3er gBHETELERCS Sets e nlpFardseiar | W hertnatdag on area
Al e gasegte %ation'lo via the 19 extension unit ]
(BRTFIBr fhe PR HOTHBLeSRIEHRY | hta @) comprises a spin

oo dat ed. at redeterm ned position in the wafer
BB o R cRoit R, bl FAE Bl L o, APRF AN RO oy ion tal

noyw be 5 exgka%ned in detail. FIG 4 is a schematic
P8Pg§§?Se8tF qFLoh; BEFRIP LR r 42 i WL Gl e dRe §pin

he, resist coating unit (CON, while FIG. 5 is an
hlifx: 510°0: Lot Pochfadeom T matdh 1566 tne’ dpin huck 41
up and down, a process cup 50 which accommodates the spin

chuck 41, and a resist coating nozzle 91 which supplies a

resist liquid to the top surface of the wafer W held by the

" spin chuck 41. A non-illustrated filter fun unit (FFU)

provides a clean air from above the process cup 50 as a
dowﬁflow toward the process cup 50.

The resist coating nozzle 91 is held by a nozzle
holding arm 92. The nozzle holding arm 92 is movable
between the center portion of the wafer W and a standby

position (not shown) outside the process container by a

.nozzle moving mechanism 93, comprises a horizontal direction

moving mechanism such as a slide mechanism or a rotation
mechanism, and a 1ift mechanism (vertical directional moving
mechanism). Moreover, the nozzle holding arm 92 caﬁ move
close to or away from the top_surface of the wafer W. The

resist liquid is supplied to the resist coating nozzle 91 by
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Ain FIG 4. The resist coating unit (COTI) conprises a
spin chuck 41 holding the wafer Win an approxi mately
hori zontal 10 posture, a rotation mechani sm 42 which
rotates the spin chuck 41; a0l rft nechani sm 43 which
lifts the spin chuck 41 up and down, ‘a process cup 50
whi ch accommpdates the spin chuck 41, and a resi st

-_coati.n ozzle 91 ich supplies a resist liquidto
atﬁgstlsg-iwagess?p Keg?ﬂé*%g ¥ held by the 15qspi n

chuck 41. A nopn-illustrated filter fun unit (FFU)
provias SPI® ghyck Alr FBRFEB09RA: helds ke swaker 3b igs a

a downflow toward the process cup 50. The resi st
VESHMIGInB22PeT oRY | @ ReP i blustwzed echyrlt mashamdsmg2. The
The nozzle holding arm 92 is novable 20 between the
wa&lel A5 chBrked epd heterbyvirel spin shusk fdsi @indna

not shown) outside the process container by a
PIRGeFPEMiBGAngmABRRaPf st D8sishnbigeid &6 rinpddedalto the
direction_ noving nechani sm such as a slide nmechani sm
sybsiangiadi ANtAECARNTRM Wafer A | | aftemotiuidhs hhe spin

vertical directional noving 25 nechanism. Moreover,

kndzie Retatag BYnibe rakakbor mechamism 4%, dlereby
fromthe top surface of the wafer W The resist
fiorgdng ithesupplrEdfidmt o Fhejwafendli n@dhdivis tdmehy the
- 20 - aresist-liquid supply device 94. The spin
PORGEE S4AFUPhBLKSOARBCHS| @B eXeesaiee MWSisth liquididispersed
manner by a non-illustrated chuck nechanism The
FheswaReEKUJLTEAE Blee dwafex Hé- spin chuck 41, and
a 5 predeterm ned anmobunt of a resist liquid is
supplT&d Brocess cyphSPagengraddit epmprisae anfirstycup 51

after which the spin
so provided as to surround the outside of the wafer W, an

airflow control member 52 so provided as to surround the
wafer W in the first cup 51 in the vicinity of the wafer W,
and a second cup 53 provided below the wafer W. The airflow
control member 52 is connected to and held to the fifst cup
51 by link members (not illustrated) provided at plural
locations on the periphery thereof.

The first cup 51 has an outer circumferential wall 61la
inclﬁding a cylindrical first vertical wall 7l1la and a first
inclined wall 71b connected in a consecutive arrangement to
an upper end of the first vertical wall 7l1a and inclined
inwardly and upward, a cylindrical middle wall 61b provided
inWardly of the first vertical wall 7l1la, and a bottom wall
6lc. The airflow control member 52 has a cross section of
an approximately rectangular shape defined by an upper ring

portion 62a having a cross section of an approximately
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chuck 41 is rotated by the rotation nechanism 42,
thereby formng the resist filmon the wafer W At
this time, the process cup 50 collects an excessive
resist liquid dispersed 10-aenund the wafer Wfromthe
wafer W The process cup 50 generally conprises a

first cup 51 so provided as to surround the outside

of the wafer W an airflow control nenber 52 so
t5ishoHeaT ashare sind et Tedingafowand.i mnche fliowsr cipg
51 in the vicinity of the wafer W 15 and a second cup
Pg3tippypdldn@elngy 2 eroRs eseqiicgthefiarn lapproxdmartelly
menber 52 is connected to and held to the first cup
triapgulprkshep®cand (Proetitdisy réswmany.ovilhed upper and
plural |locations on the periphery thereof. The first
leWprsringspent bener62a r cedth enanthealfomldd Gbteg?2@l with
including a cylindrical first vertical wall 7l1la and a
efichspthenel | eel sed¢dnd ldup ohderdedch isecnebrisedlinieds wall
arrangement to an upper end of the first vertica

63al pxpanding owtvanddfromvise tbw el watear & tdward an
cylindrical mddle wall 61b provided inwardly of the
obiliguel¥r doenvandl dnd laytwadd o dattloimdsmlda? seband The
airflow control nenber 52 has a cross section of an
veppiorinsatl y6 Bectamyet ted shape cafdewmrntibie arngigement to
ring portion 62a having a cross section of an
thpplowenaerd yoR 1the rsercond atnshapsl arad preda,uding a
upward, and a lower ring portion 62b having a cross
cydinfdohcel imneppexiplexy\wall sy pruvistedbamatdly of
protrudi ng downward. The upper and |ower ring
ther middie6Rall 6@1b nefy e fHived ¢ug exr.al with 5 each

ot her. The second cup 53 has a second inclined wal

In the process cup 50, an exhaust passage 55 is formed

between the outer circumferential wall 6la and the.airflow
control member 52, a drain passage 56 between the lower ring
portion 62b and the sécond inclined wall 63a, an
exhaust/drain passage 57 where the exhaust passage 55 and
the drain passage 56 to be merged with each other is forﬁed
between the first vertical wall 7l1a and the second vertical
wall 63b, a drain room 58 is formed between the outer
circumferential wall 6la and the middle wall 61b, and an

exhaust room 59 is formed between the middle wall 61b and

-the inner wall 63c. A rain port 74 is formed at that

portion of the bottom wall 6lc where fhe drain room 58 is
formed, while an exhaust port 72 is formed at that portion
the bottom wall 6lc where the exhaust room 59 is formed. A
drain tube 75 is attached to the drain port 74, while an

exhaust tube 73 is attached to the exhaust port 72.



10

15

20

25

63a expandi ng outward from bel ow the wafer Wtoward an
obl i quely downward and outward, a cylindrical second
vertical wall 63b connected in a consecutive

arrangenent to the | ower englpzof the second inclined

wal | 63a, and a 10 cylindrical inner periphery wall

63c provided inwardly of the mddle wall 61b of the

first cup 51. In the process cup 50, an exhaust
passdgaob5ifldusbratedd éxhameh spparatwes is provided at the
circunferential wall 6la and the airflow control
downbtresd®, ofi theiexipmsstgeutsd et eesh thiee atawspherreg around
15 portion 62b and the second inclined wall 63a, an
tbrhwasetdWais erssageed 7fwdnerhd e tebdraudiereass &#ja The
and the drain passage 56 to be nerged wth each other
ekbafistnpdrtb22 veenthdeadt iwdt @i td £ alhaaikhatba appatheus.
second vertical wall 63b, a drain room58 is forned
IbetheenethetocvetiR whitupd@r pntimd esldustliagprd the

m ddl e wall 61b, and an exhaust room 59 is forned
abmbwphartharound| thevabdféd by angl sutsrdntien Maldar@ded Aut
rain port 74 is formed at that portion of the bottom
vial kheélexhhese phesdgai 55 ) oml b8 e drfifthg WH ItheAkesist
exhaust port 72 is fornmed at that portion 25 the
1hqutiaminepersda fbhenethdevLrEaUstwHapMRAted figy med. A
drain tube 75 is attached to the drain port 74, while
sabstaxhadiilyt gheriédi sutit ¥ B8 hese Idrd it pRydidd 580t The

72. - 22 A non-illustrated exhaust apparatus is
eghausdefgahnihehe dayash 1eq D 1 thew v aligdidides 43 detail.
and the atnosphere around the wafer Wis exhausted

f romashe lhaistteattdeiaofF1gl ast hgn exhauwst peFt F%a bin the
the activation of the exhaust apparatus.

exhaust passage 55 (hereinafter, “atmosphere extraction

port”) is formed between an uppef end portion of the first
inclined wall 71b of the first cup 51 and an apex of the

upper ring portion 62a of the airflow control member 52.

That is, in the resist coating unit (COT), the atmosphere

extraction port 55a is provided outward and upward of the
wafer W. Moreover, a resist liquid inlet 56a for allowing a
resist liquid to flow into the drain passage 56 is formed
between the wafer W and the airflow control member 52.

The airflow control member 52 is laid out close to the
wafer W in such a way that a width vy of the resist liquid
inlet 56a is narrower than a width a, of the atmosphere
extraction port 55a. Accordingly; the atmosphere around the
wafer W is likely to flow into the exhaust passage 55 via
the atmosphere extraction port 55a, but it is difficult to

flow into the drain passage 56 via the resist liquid drain
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5 1n the resist coating unit (COT), the exhausting of
the atnosphere around the wafer Wis substantially
carried out via the exhaust passage 55, while the
draining of the resist ligqud dispersed fromthe
wafer Wwhen rotated is substantially carried out via
t he-drai n passage 56. The 10 exhausting and the
draining will now be explained in detail. As
PPTY U203 at fhush WaG. tBe axhayshisty pdr thé5atinnsphere around
exhaust passage 55 (hereinafter, "atnosphere
thatwaker oh iporubytant fadlwe ¢dmtiede pudn byppbe erdaust
portion of the first inclined wall 71b of the first
Pag$a®l Ind an apex of the 15 upper ring portion 62a of
the airflow control nenber 52. .That is, in the
T esi ¥hepothée ngtmosphéBOT)gas hef dwd siphtey echeextxhaaisiton
port 55a is provided outward and upward of the wafer
P¥gsage cBvergn aintemsivd igiahdttddtaixfFd olvoisakkreateq #in the
resist liquid to flowinto the drain passage 56 is
vioimety 20f bgievestmd dphenad exx iWaartd doh@oaitr bsaw cHBWERkr, as
menber 52. The airflow control menber 52 is |aid out '
tiie ozendosphdme ewfractiiom mimh 5Hardys toaimea witdahpyrefon
the resist liquid inlet 56a is narrower than a
apaxt hfroml thod wdnleatWhp sitee rim £ JareicRC oifORhpOEikhabated
‘Accordingly, the atnmosphere around the 25 wafer Wis
airfkdw fhowirgy totthd hextmdmstigdagzarrags bh the pebephery
at nosphere extraction port 55a, but it is difficult to
of | Uve iwafer Hé becomepassedieerht \Asa thee aieFilsw isqHbd easy
drain - 23 port 56a. Thus way, the exhausting of the
tat fibephineo arlrimesidie Mafweird \@rasins wosttaseiagl byt intensive
carried out by the exhaust passage 55.
exhausted airflow is not to be generated in the vicinity of

the resist liquid drain port 56a. In a resist film forming
process with the resist coating unit (COT) used, drying of
the periphery of the resist film with the exhausted airflow
can be suppressed, so that the resist film having an
excellent uniformity of film thickness distribution can be
obtained.

The airflow control member 52 should preferably be
provided in such a way that the height pésition of the
vertex defined by mated inner corners of the upper and lower
ring portions 62a and 62b is higher by, for instance, about
0.1 mm to 1 mm than the height position of the surface of
the wafer W held by the spin chuck 41, so that the'resist
liquid dispersed from the wafer W with the spin chuck 41
rotated substantially hits the inner inclined wall of the

lower ring portion 62b and guided to the drain passage 56,
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When t he at nosphere (gas) flows into the exhaust 5
passage 55, an intensive exhausted airflow is created
inthe vicinity of the atnosphere extraction port
55a. However, as the atnospBére extraction port 55a
is formed at a portion apart fromthe wafer W the

i nfl uence of the exhausted airflow flowng to the

exhaust . sage. 55, on the periphery 10 of the wafer W
OBelBRet i SHLPY of LORNY RERF Pl PISLBIRT LAy theo WeEw W

igtg t?e {gsist liquid drain port 56a, an intensive
SERRGBBEEAL LY rFPOTRES ALY otle HUIRK ANkl ined f@ll of the
vicinity of the resist liquid drain port 56a. In a
UPREFSERY| RPFELRR rig2e pRBR coReh § 1Pus e the eaenss

unit (COT) used, drying of 15 the periphery of the

PRSSPGE FPITiai he t AET@SPRES? KERATH NG Rant Ha.
suppressed, so that the resist filmhaving an
AegceeALRALY unthRer af £§cbf of i madcing cihresthidikneghtiisgribution
can be_ _obtained. The airflow control nenber 52 should
mOref BRAEPTMpean 2be pepsiEed mere rdtaly- t hat t he

hei ght position of the vertex defined by mated inner

cor néf€ girfRevuspBtrapdmenRer 52i hy boidi owt SPathatd its
62b i s higher by, for instance, about 0.1 mmto 1 mm
apg¥n (the AReynhefpbhetvePenfring RoRtier 6Fa) tise pestidgrioned
Whel d by the spin chuck 41, so that the resist 25

lowgdi ghapspaesterf et ehethaf Bkray vium Shel By migheskt

41 rotated substantially hits the inner inclined wal
PErtipe of otRe Fingt pbreldned abhd’ ) deal that Hdedredinglow

' passaﬁe 56, 24 or the airflow fl ow ng near the

frem fheryaberiWelfateriey tepSiemtinto ythe ctmisnilesey

the inner inclined wall of the
extraction port 55a.

It is preferable that an inner base angle 6, of the
upper ring portion 62a constituting the airflow control
member 52 be larger than or equal to 24 degrees, but smaller

than or equal to 34 degrees. When the base angle 8, of the

upper ring portion 62a is smaller than 24 degrees, the

positioh of the atmosphere extraction.port 55a drops and
comes close to the wafer W, increasing the influence of the
airflow, flowed to the exhaust passage 55, on the wafer W.
In contrast, when the base_angle-Ql of the upper.ring
portion 62a becomes larger than 34 degree; the airflow
directed from the center of the wafer W toward the periphery
thereof hits the inﬁer inclined wall of the upper ring
portion 62a and is likely to return to the center portion.
This makes it easier to cause contamination of the resist

film due to the adhesion of a mist of the resist liquid
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upper ring portion 62a and then flows into the exhaust
passage 55 via the atnosphere extraction port 55a. 5
Accordingly, the effect of making the thickness
distribution nore uniformcag he ensured nore

notably. The airflow control nmenber 52 is laid out so
that its apex (the apex of the upper ring portion

62a) is positioned |ower than the top end of the
comrtetinedp ibl theheihfgbwest 10 portion of the first
inclined wall 71b) so that the airflow fromthe wafer
Wi s mosiutfert ®akleOWnighko & NeatiHeS Rippe® rexh’ pett96n 62a
port 55a. It is preferable that an inner base angle el
isf determippdr accogdpagt tontheai 8ONShéd WridIk (d¥ the first
airflow control 15 nenber 52 be larger than or equa
ineldtedegades71bUboSABl L6 enstifd &'prdetindl width of
degrees. Wien the base angle el of the wupper ring

ther exbauZapassagal 58l thgp 2AsHLIECESit tdh YOdd A a
of the atnosphere extraction port 55a drops and cones

r@ingRe off0 1akgevatRanWori 86688StH923 Ngedidd deNGfs AndiNer
20 airflow, flowed to the exhaust passage 55, on the

thainelor\equbl €6NBRagkgr¥bsn the PRsEiROHE Bla Yutdife
upper ring portion G%a beconmes | arger than 34 degree,

- dilmertielrlsl oW tHer agtedok @5n P61 CRELSE: 0% 2 thery'a{fenWing on

toward the periphery thereof hits the inner inclined

tiel ldiehetbe YEPehe’ WABeRSWPESt bONpHISe 84Uk | Stid K igHO of
return to the center portion. This nmakes It easier to

thel appeentraiignpbrenoff ebheisesedttofd | MOUDHIO $diie in
adhesion of a mst of the resist liquid 25 - contai ned
dovorid@naker ii@W. the size of the wafer W as needed. For
instance, when the diameter of the wafer W is 300 mm, the
height @, of the upper ring portion 62a can be set greater
than or equal to 10 mm, and less than or equal to 18 mm (for
instance, 14 mm). |

It is preferable that an inner base angle 6, of the
lower ring'portion.62b constituting the airflow control
member 52 be larger than or equal to 25 degree, and smaller
than or equal to 35 degrees. When the base angle 6, éf the
lower ring portion 62b is larger than 35 degrees, the resist
liquid dispersed from the wafer W hits the inner inclined
wall of the lower ring portion.62b and bounces, whereby the
periphery of the wafer W is likely to be contaminated. In
contrast, when the base angle 6, is smaller than 25 degrees;
the resist liquid dispersed and an airflow generated by the
scattering of the resist liquid may reach the exhaust

passage 55, so that the airflow at the exhaust passage 55 is
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An outer base. angle 93 of the upper ring portion 62a
is determ ned according to the inclined angle of the
first inclined wall 71b so as to ensure a
predeterm ned width of 5 the2@éxhaust passage 55. For
instance, it can be set in a range of larger than or
equal to 22 degrees, and snaller than or equal to 32

ddegéeﬁs As th tinsi_de and qutside dianeters of the
ar F oW coht Yot “HdoEt BESSARAL RPEHEGo¥n ofhéhe

i anet er of e wafer Wto be processed, the height of
e%Ba?ﬁéeépﬁ%F££?%g portion 62a is set to a suitable

value in__accordance with the size of the wafer- Was
need8d¥1E6P B i3k & eXhets it adina Rassagst SThehauidr
Wis 300 mm the height a2 of the upper ring portion
p%%kc\e’é%ﬂl%eb%e‘?aﬁ%‘&i%rthqfhﬁ wrdtdyfal of othatnpprhhen of
#ess than or equal to 18 mm (for 15 instance, 14 m).
the exhangt Paprade R WH MG fnmeedhgitoesm the fhgst
| ower ring_ portion 62b constituting the airflow
vebhicat W?r%ﬁb’é%a g ethey ke Heindrraxfisin 6@b25 Further,
degree, and smaller than or equal to 35 degrees. Wen
the width Bn@fe e exhonst/drednepassagepbit sbaublb is
| arger than 35 degrees, the resist |iquid dispersed
PYPEAT ALY WRP cRaRYINER than isnerdtndlsi pédtheafitabh passage
lower ring portion 62b and bounces, whereby the
SPeri PRk yIof te HRrewsny e slistubanae o ddvet adirfaowd.
In _ contrast, when the base angle 02 is smaller than
whECh 1§ cbike by t906@T ss |thpishatiispefonteand dhe
airflow generated by the scattering of the resist
SXRYePH dB9in RRFSIFRe ThHemiNeakrnathgd 53 hes widivht Bhhef the
airflow at the exhaust passage 55 is 26
exhaust/drain passage 57 is widened. :

In a case where the exhausted airflow flows back in the
exhaust passage 55 and exhausting above the wafer W via the
atmosphere extraction port 55a is returned, the mist of the
resist liquid contained in the exhausted airflow adheres to
the surface of the wafer W, whereby contaminétion of the top
surface of the resist film occurs. It is therefore
preferable that the countefflow of the airflow flowed into
the exhaust passage 55 be suppressed by providing a
protrusion 614 protruding toward the atmosphere extraction
port 55a on the upper end portion of the first inclined wall
71b of the first cup 51.

The processing of the Wafer W ino the resist coating
unit (COT) with the above-described structure is carried out
by steps to be discussed below. First, the holding arms 78

holding the wafer W is movéd over the spin chuck 41, then
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di sturbed, resulting in possible counterflow of the
exhausted airflow. A width 83 of the exhaust/drain
passage 57 should preferably be narrower than a width
81 of that portion of 5 thel2éxhaust passage 55 which
is formed between the first vertical wall 71a and the
| ower ring portion 62b. Further, the width 83 of the
xhaust / dy ai ssage, 57 should preferably be
RS, PBIRrCPRER ALuraihi Bed iR neaeng fas gdersh, to be
h\%ﬂi s.is 19 Erevent t he disturbance of the airflow, 10
AcRY; Ehej RRED ¢Rudctt: adfiRF siha iHdimdarms 7Beis
exhgust/drai n passage 57 is weakened, if the width 83
mgyefnko é’x'ﬁaﬁgg?@}l’%iﬂo%’a%’éﬁge He jspig dhwek 4lnig dagsed
where the_exhausted airflow flows back in the exhaust
dgyRs5geh8bd ahie exateR tW it dity oranesmi@igvtvi a t he
15 at nosphere extraction port 55a is returned, the
ni st I8¢ FRE1sEsreptingurazebmt &l ntd mevedeto dsiivapsind@r of
airfl ow adheres to the surface of the wafer W
theerebT cBnedfi AapPredetsmined Gmount foft ethef relsést liquid
resist filmoccurs. It is therefore preferable that
16h8URBLheer EP othef temesuifada v f | theedvdfino W20 anlde then the
exhaust passage 55 be suppressed by providing a
SBFBtFH§F£n4élﬂSp¥@¥¢9ﬁ¢ng Aqrerdindler atthss plesrist liquid is
extraction port 55a on the upper end portion of the
ceptEifpgeliviesripgd tgithefperioterstot uhe; wafereW, and
rocessing of the wafer Wino the resist coating 25 -
thRi HoTREIPW WP htheewatrm & vt ritse R istflant (gemeirated around
carried out by steps to be discussed bel ow. First,
theewabeRi Hgrarakerate Hyruing athdhafresigt Sidoved over
t he ipin chuck 41, then - _
ost of the excessive resist liquid, dispersed from the

periphery of the wafer W when the spin chuck 41 is rotated,

-enters the drain passage 56 via the resist liquid drain port

56a, hits the inner inclined wall of the lower ring portion
62b of the airflow control member 52, reaches the drain room
58 via the drain passage 56 and the exhaust/drain passage 57,
an@ is then drained out through the drain port 74 and the
d:ain tube 75. The atmosphere around the wafer W flows into

the exhaust passage 55 via the atmosphere extraction port

55a, passes through the exhaust/drain passage 57, drain room

58, exhaust room 59 in order, and is then exhausted out via
the exhaust port 72 and the exhaust tube 73.

A part of the resist liquid dispersed from the wafer W
may adhere to the inner inclined wall of the upper ring
portion 62a of the airflow control member 52, but the resist

liquid adhered to the airflow control member 52 can be
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27 the spin chuck 41 is lifted up, causing the wafer
Wto be held by the spin chuck 41. After the hol ding
arms 78 is noved to its standby position, the spin
chuck 41 is lifted down to #®Id the wafer Wat the
process height. 5 The resist coating nozzle 91 is
noved to the center of the wafer Wand a

PR SIS i
ofHkat 1ai ‘50£1{i‘éexdqsi[b§gtct J'QQIZIP% tp%t he r Slto%tg W&ﬂ & |

centri uga y Sprea

Sﬁ"é%%%% 08 s S e %ﬁ%aﬁﬁv i @raa%_&%ﬁ%vafﬁg out
EShEbeLht g etee fapste%epa%fﬁ%'fav a0 Tite L Ao i ReT to

tﬁé' phPierdei &6 Theuafer of P to S CoRtaso, fE the

i nne ncl i of the lower ring portion 62b of
r?ﬁ%sé # C%Fyfhﬁ Y&rfileW 52 reaches the drain room
58 vi

ain_p e, 56 _and t he exhaust/drain
pass ihennne BpinPERERE e aPRen TRh et Wbuch it dcsed up
74 d_the raln tube 75. The at nosphere around

tPhe RAFAFCRTRIDOR HOHGHE 20 HEe cHira St GG A5Eo5 308
moREeuRatEr P a%ﬁ%a e 65 atety Bomeios, coRAuet is
g e R
nSE5LFA BGRB8 T Sl B SR arme 79
g.g%%.l Cmtl'(?ez ah Idnt.xlgge v?laI er %«le'f:eolnc{ r'cooI Orrr&;n‘%%r t?l% htc))lfl:t ptlgge
units (HP), where pre-baking is performed on the wafer W

‘Table 1 and FIGS. 7 and 8 show results, such as film
thickness distributions, when the resist films were formed
on the wafers W of 300 mm ¢ using various process'cups shown
in FIGS. 6A to 6C while changing the rotation speed of the
spin chuck 41.

Like FIG. 5, FIGS. 6A to 6C illustrate a portion
outside and near the wafer W, and the structures of the
other portions are the same. The process cup of Comparative
Example 1 iliustrated in FIG. 6A roughly has a modified
structuré of the process cup 50 from which the airflow
control member 52 is removed and in which the leading end of
thé first inclined wall 71b of the first cup 51 is set close

to the periphery of the wafer W. In FIG.6A, the first cup

constituting the process cup of the Comparative Example. 1l is
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l'iquid adhered to the airflow control nmenber 52 can be
- 28 renoved when the process cup 50 is cl eaned.
Moreover, in order to allowthe resist liquid to
spread over the top surface2Bf-the wafer Weasily, it
is preferable to carry out pre-processing, such as
applying a solvent like a thinner to 5 the top surface

f th f Wprior tg th ti f th i st
aPPgLra BR ERESHENET WRMer (he: s P GRRGESEL cSBops
Crotatigﬁ i% is lifted #ﬁ%'to a_predet erm ned hei ght,

RMPREAL HECHBRATRLE o rbL 785 teatedyvisdl Rifter? mo8ighdinhas a

the_ spin chuck 41 is 10 lifted down,

. k 41. Next,
G g AEERCHIES o8 P BEOGS 3 ara (Y Arom Hbich the

holding arns 78 fromthe spin chuck 41. The hol di ng
UBPHE ?gnchPFFé%nt‘r@ HOF bRy b ekowvarsitadalo membest 52 is
the hot plate wunits (HP), where pre-baking is
rﬁ@P’f"aFngtBntlﬂﬁel%%rrwgrawﬁ%tqorarﬁﬂ¢|maimam gnd in
show results, such as film 15 thickness
which, thet ieRdingrend (9 ¥heiEirst |incliged Malied lbowt the
the wafers Wof 300 nm O using vari ous process cups
£iR8HnCUPNSEl EElusiratteG Al Te. chaimyigat deseottat ithe
speed of the spin chuck 41. Like FIG 5, FIGS. 6A to
PEELPheLEL PAt Eh Wk dh (ereinafthr arfthiscds ted hedf eis
W and the structures of the other portions are the
§ir8t THR BPochss T RFOHIPFIR i Ve arEExaipd.el shown in
illustrated in FIG 6A roughly has a nodified
FIG, uefuts BRet samerar cdie REPSESY rom Vil chowme iz FIIGSN 4
control nmenber 52 is renoved and in which the |eading
aBfAd20f 25 the first inclined wall 71b of the first cup
51 is set close '
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to the periphery of the wafer W

cup

process cup of

Conpar ati ve

In

FIG 6A, th

e first

constituting the process cup of the Conparative
Exanple 1 is 29 denoted by reference nunber "89".

The

Fample 2 illustrated in
FIG 2 roughly has a nodified structure of the

process cup 50 fromwhich the upper ring portion 62a
T?ﬁléhf airflow control nenber 52 is 5 renpved with the
ower ring portion 62b remaining, and in which the
| eading end of the first inclined wall 71b of the
first cup 51 illustrated in FIG 4 is set close to the
Rartigtieny of theppakeru (hereinaft éggnfkBIS 1S §9|H§8
Fpeedirst cup|89'"). The process CJQHH% an Exjanpl'ée
hown 1T n TO FI'G OCEeSS P00
;ﬁﬁﬂﬁm{n FI GS. ngﬂgaf%&E%% gggﬁp#abIE? H ot?t| ff.ad
Apparatus Ran A bbu f Cohparative
E)F:gn‘pl e 24. 939143)0%’ 6m‘3faéa Bl 221 98 Exanpl &4
12.80 7.54 2 nnlp 4. 00 3 56 Copparative anpl e
1210702 1OC@PEEE@eConnarat|ve Ex4npPe 5.93 3.%0 2
Comparative Example |12.10 7.02
1000xrpm 1
Comparative Example |5.93 3.20
2
Example 2.27 1.88
Comparative Example | 7.40 4.08
1200xpm 1
: Comparative Example | 3.73 2.08
2
Example 1.67 1.27
Comparative Example |4.07 2.13
1500rpm 1
Comparative Example |[1.71 1.09
2
Example 0.97 0.70
Comparative Example |2.53 1.39
1800rpm 1
Comparative Example | 1.40 0.79
2
Example 1.13 0.70

With points over a circumference 3 mm inside the outer

peripheries of the wafers W taken as outermost circumference

measurement points, the thickness of the resist films formed

on the wafers W were measured at plural locations on the

diameter in this circumference. Table 1 represents values

of ranges of the measuring results and 30 . The “range”
represents a difference between a maximum value measured and

a minimum value measured. As the maximum value of the film

thickness is a value at the outermost circumference (that is,
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Exanpl e 2.27 1.88 Conparative Exanple 7.40 4.08
1200rpm 1 Conparative Exanple 3.73 2.08 2 Exanple
1.67 1.27 Conparative Exanple 4.07 2.13 1500rpm 1
~Conparative Exanple 1.71 1-081 2 Exanple 0.97 0.70
Conpar ative Exanple 2.53 1.39 1800rpm 1 Conparative
Exanple 1.40 0.79 2 Exanple 1.13 0.70 Wth points
a®Vehe?d circupference.3 mminside the outer 5

perT BhetT B ERETNee vaf P sLRG 146 dihen Peguiphierys of the wafer

WGl reunt erence. nmeasurenent points, the thickness of the
WY asfstn et ates nohi

sTF LR THISeimsHsagase soaldadeeédnat of
t@l ural  locations on the dianmeter in this

Pr EGft2F ehtln atptlke periphamnt s Rualthes, Of3 ¢ Angesrefents

th asyrin .results and 30. The "range” 10

ay 85?‘2@%’5‘?3 IR e LRt iltkne srdimtmivaition, and a
neasured and a minjnumvalue neasured. As the nmaxi num
S%ﬁ:e"%fu‘% he9TeRE InEdaeas thata thel wesdstt e lm has a
outernpst circunference (that is, 31 at the

IRPE PR B PirtvhiakrrRSS he periphery of the wafer

As shown in Table 1, the values of the ranges and 30

- of Comparative Example 2 are smaller than those of the

Comparative Example 1, and the values of the Example are
further smaller. This seems to have occurred because in .
Comparativé Examples 1 and 2, as the atmosphere extraction
port was positioned close to the end face of the wafer W
compared to the Example, the resist fiim at the periphery of
the wafer W was likély to be dried due to the influence of
the exhausted airflow, thereby making the resist f£ilm
thicker. It would appear that regardihg Comparative Example
1, the resist film became thicker at. the periphery'of the
wafer W compared to Comparative Example 2 as the airflow
flowing vertically hit the periphery of the wafer W so as to
dry the resist film.

FIG. 7 is a graph representing the values of the ranges
and 30 at points of 2 mm, 3 mm, and 5 mm in the inside of
the periphery of the wafer W for Comparative Example 2 and
the Example. As is apparent from FIG. 7, the beaking of the
resist film at the periphery of the wafer W is.suppressed

for the Example.

FIG. 8 shows changes in the thicknesses of the resist
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- PERERE P

W, a small value of the range indicates small beaking
of the resist filmat the periphery. Further, "3Q
represents a standard devi ation of the thickness
distribution, and a 5 smal+ 92l te thereof indicates
that the resist filmhas a good uniformty of
t hi ckness. As shown in Table 1, the values of the

39 _.of Conparative Exanple 2 are snuller

- _ranges and ; é
fﬂﬁﬁ'ﬁ thotBeoFadirl Eorpetrien vf mhanwaters &h¥itdhe the

val ues gf t he Exanple are 10 further smaller. This
RatatiersrekdtbRciRise ghick ddmedi #00Pe rpm.  As is
Exanpl es 1 and_2, as the atnosphere extraction port
2RRSTEBSi TToRebIGt ode the thrRAKHY fafcdhsf nardstaffddmiat the
conpared to the Exanple, the resist filmat the ‘
PSQEBBﬁEY yOobf the heater o 15 vizpprdased thohehdr Examgde .
to the influence of 15 the exhausted airflow, thereby
MQERPNETY hatr £Si Q@VEQUsn £XoM KEGS. 1T ansll&d thgtea relsast
regardi ng Conparative Exanple 1, the resist film _
f3dBahaving ckeunbf oxctipbekners ycarf behformmeferonMthe wafer W
conpared to Conparative Exanple 2 as the airflow .
bY| YRLRY GBet PEAFEYS hept 5@ 9Eriipheixample he Amfshowl sim FIG.
as to 20 dry the resist film FIG 7 is a graph
8 epPesbat EXamp ke, vihe cevertal hef Ylandusicknes 3G satl0 nm
oints of 2 MM 3 mMm and 5 mMmin the inside of the
tg‘éPPSHeraﬂf thoge \2f cfonpaat CenRranples Bxansd & ,2 bartd can
the Exanple. As is apparent fromFIG 7, the beaking
bgf npREoyedr davnt t9 j 2 rprede trrmisre d Harickafe sshdywaideusing
i S supgressed for the Exanple. FIG 8 shows changes
thi PHEDERI eknE_ERELY1S (3Rd restunnovey? time.

FIG. 9 represents results (the range and 30 ) of

measuring the resist film thickness measured at plural
locations within the circumference 3 mm inside the periphery
of the wafer W on the diameter, with a constant number of
rotations of the spin chuck 41 and with points over the
circumference taken as outermost circumference measurement
points, while changing the exhaust pressure at the exhaust
port 72. It wa; confirmed that when the exhaust pressure at
the exhaust port 72 was chaﬁged, the préssures at the
exhaust passage 55 and the drain paésage 56 were also
changed, but the influence of such a change in pressure

hardly occurs on the thickness of the resist film as

"illustrated in FIG. 9. This means that the atmosphere

around the wafer W can be exhausted with the thickness of

the resist film held constant.

Although the preferred embodiment of the present
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films in the radial direction of the wafers Wwith the
number of rotations of the spin chuck 41 of 8000 rpm
As is apparent fromFIG 8, the beaking of the resist
filmat the periphery of thé3wafer Wis suppressed
for the Exanple. 5 Moreover, it is obvious fromFIGS
7 and 8 that a resist filmhaving a uniformthickness

1688np o chik (naln ' S tBLia n Watil'd vl %%S%Efé%e%‘ép

. A Il fil “hi gk i.s 10 nm thinner

15?%&9%. ﬁ%s%g g?ggiﬁ%%%‘é?# v‘rer(]’ t@("i‘a Inégri ZGIA%: :fﬂntbutb can 10
det ' t hi ckness

g orod R AR BoF BRSPS GFHRS ‘SheE LAY croRARal member

ige. F 9. t |ts (the range and 3 of
S50 05 pFYCLRLERTEReILS cesul s, (the onge g 30) o
FI87 bhors 35 OPSRATacHEAS I eRe T ARsrert uetRaging a
. t _punb rotations of the spin chuck 41 and
CHERR SRRl LA L DR S0

cireunferepce neasur ement nts, while changing the

. poi
aéxrﬁ-gﬁ‘gt C?S’Pgﬁ%r‘ge’a‘?e¥ h%zéxhéﬁsfts IRstist7 zoatinggynit (COT) -
confjrned that en the exhaust pressure at 20 the
agghghgt PB%YP‘?%%@G%%&%FQWWM ugd K@olT)
exhaus assage 55 and the drain passage 56 were also.
e@Rgﬂﬁefi{‘g bﬁ?‘“‘? hBEFHFH iR X AP S Uit Witarfi@nes of their
ressure argl occurs on the thickness of the resist
SPFF RS SsCORTT ol PeREF T (P e ®roRnss e disden fgon cach
nmosphgre 25 around the wafer Wecan be exhausted wit
ofREBT b Tt AL A OV Srn Tl Webet 34 Gl Ghe: BROCesS cup
@lthough.the gﬂeferred enbodi ment of the present ]
5 comprises € upper ring portion 62a having a vertical

Ccross section of an approximately triangular shape and
protruding upward, and a lower ring portion 62b’ which has a

first inclined portion 8la outward and downward inclined

from an inner apex of the upper ring portion 62a by a

predetermined length, a horizontal portion 81b horizontally
extending'from.the lower end of the first inclined portion
8la toward the oﬁtsidé thereof, and a second inclined
portion 8lc outward and downward inclined from the outer end
of'the horizontal portion 81b. The upper and lower ring
portions 62a and 62b’ éhould preferably be integrated with
each other.

The upper ring portion 62a is common to the process cup
50 and the process cup 50'. The first inclined portion 8la
§f the lower ring portion 62b‘ serves to guide the resist

liquid dispersed from the wafer W downward. In the process
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- 33 invention has been explained in detail, but the
present invention is not limted to such an

enbodi ment. For instance, the shape of the airfl ow
control menber 52 is not Tinftad to the one
illustrated in FIGS. 4 and 5. 5 FIG 10 is a _
schemati c cross-sectional viewillustrating a resist

e, 8L T cE MR SRS 0 et yen che

sé&(}% Ccﬁngbtgﬁﬁl PLfy ' P&WAQ’ Iqlg‘tgf lPCc{ udiorneﬁ:z :Jt %t%ﬁtggﬁﬁﬁ e

uni t nmpl oy the sane s re e

céﬂﬂgfédoéotpﬁér?% (o] éfé&BV ntgg%é?{ éégfgppgﬁ, in

process cups di roglea ; o
nb t he process cu conp [
BRBLEBERF R e o ??%fhcre ?wgvall {@aq Wrss
an
emg‘%%ﬁﬂd%%é’% 8T H i TP o B2BTouRFCRhan

ned portion 8la outmard and

g g%P%SP;LE nganpFSﬁPaﬁa?ﬁﬁ%? 2pexthe wienppgth does.
ks raBRt e EP FeRenY ofhe i it ¢ ROHRRSTY f 1 om
Ap8Eafle” ofhd i wl %%#%%% "%C"ne po”'a%?af?%?& pgsist
R B 0 AR e o

SRR %—’ﬁ 8 PRI Srocaaperue 50
hé{ﬁ%g?p%élgﬁlﬁfgwls common t tl{}%ﬂorocess cup 25 50

hé process cup i‘nclined portion
serves to guide
8la . tfl?erlag\fg{: 56291198%:'1:9@ 088y SSLVES, 1Y 48
t he reS|s
example, as the holding arms 78 is elevatable, the position
where the wafer W is held may be fixed without lifting the
spin chuck 41 up and down, and the process cup 50 may be

lifted up and down in such a way as not to interfere with

the transfer of the wafer W when the wafer W is transferred

‘between the spin chuck 41 and the holding arms 78.

The substrate is not limited to the semiconductor wafer,
and may be a glass substrate for FPD (Flat Panes Display).
Further, the coating liquid is not limited to the resist
liquid, and may be, for instance, a chemical solution to be
used in forming an inferlayer insulation film by spin
coating.

[Industrial Applicability]

As described above, the coating process apparatus of

the present invention is suitable for forming a coating film,



l'iquid dispersed fromthe wafer Wdownward. In the
process 34 cup 50', the width of a drain passage 56
formed between the second cup 53 and the |ower ring
portion 62b' is w der corf'pa?rﬁd'to the process cup 50.
As ‘expl ai ned above, in consideration of the fact that
the width /33 of the 5 exhaust/drain passage 57 should
fe l.y he narrower than .the width [32 of the
SIg‘érle?tianJ gags%easglés 1i%%,rl]t“rhe W FePRSEERGoSECP RSt 2adver sel y
t e drain/exhaust property. Accordingly, the
S%ﬁ%éﬁﬁ%ﬁ%&?ﬁﬁw% & 't hi ckness of the resist filmformed
on the wafer Wcan be al so enhanced by using the 10
resist coating unit (COT)' equipped with the process
cup 50" having the airflow control nenber 52'. In the
resist coating unit (COT) or the like, for exanple,
as the holding arnms 78 is elevatable, the position
where the wafer Wis held may be fixed without lifting
the 15 spin chuck 41 up and down, and the process cup
50 may be lifted up and down in such a way as not to
interfere with the transfer of the wafer Wwhen the
wafer Wis transferred between the spin chuck 41 and
the holding arns 78. The substrate is not limted to
the sem conductor wafer, 20 and nmay be a gl ass
substrate for FPD (Flat Panes Display). Further, the
coating liquid is not limted. to the resist |iquid,
and may be, for instance, a chem cal solution to be
used in formng an interlayer insulation filmby spin
coating. 25 [Industrial Applicability]
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As descri bed above, the coating process apparatus of

t he prean} invention is suitable for formng a

coating film 35 such as a rgsist film on a

substrate such as a senicon&ﬁ%tor wafer. 3 6 LLOYHFOYDWISE
WSE CLAIMS 1. A coating process apparatus for

formng a coating film on a substrate to be

processed, conprising: 5 ad@IMsng nechani sm whi ch

hol ds the substrate to be processed in an

approxi mately horizontal posture; a coating liquid

supply mechani sm supplying a predetern ned coating

li qui dit 0 mcbepisyrdrace saf apber substfoat Eorntinde coating film
processed hel d by the hol ding mechanism 10 a rotation
pRChaBiBAFatat togbéhprsubssedt ecoropbesipyocessed hel d

by the hol di ng nechani sm and a process contai ner
acconmedabiagngheebnbdi sy wethianishls aride cagati mtof to be
exhausting an atnosphere around the substrate to be
processed finomhaappikbeimawvheyehorisotbel pposesse;

container includes: a first cup having an outer

ci rcunfterential nabhidssupoundheghani sutsipel wing e
substrate to be processed, and an airflow contro
pREbert chavineg 808t 05§ ISkepticdonood tarp apprfexknaf élhe substrate
rectangul ar shape defined by an upper ring portion 20
haVidad pioeelslseeiahetosy sket hobdbhganeappnoimat el y
triangul ar shape and protruding upward, and a | ower
ring pertieathavi figchants@ssosatingntioé substrate to be
approxi mately triangul ar shape and
processed held by the holding mechanism; and

a process container accommodating the holding mechanism
and capable of exhausting an atmosphere around the substrate
to be processed from a bottom, wherein

the process container includes:

a first cup having an outer circumferential wall
surrounding an outside of the substrate to be processed, and

an airflow control member having a cross section of an
approximatelyrectangularshapedefin@dbyanupperringportion
having a vertical cross section of an approximately triangular
shape and protruding upward, and a lower ring portion having
a cross section of an approximately triangular shape and
protruding downward, and provided close to a periphery of the
substrate to be processed in the first cup so as to surround
an outer circumference of the substrate to be processed, wherein

an exhaust passage substantially exhausting an atmosphere

around the substrate to be processed is provided between the
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protrudi ng downward, and provided close to a periphery

of the substrate to be processed in the first cup so

as to surround 25 an outer ciycunference of the LLOYD WISE
substrate to be processed, wherein an exhaust passage
substantial ly exhausting an atnosphere around the
substrate to be processed is provi ded between the 37

b OFDoW SEnt ad T frhebeordlt remigrerand rchefeutetial wall of
circunferential wall of the first cup, and wherein a
spacéibetweep, aandapexeoéim he upper ring portion and an
upper end of the outer circunferential wall defines an

5 at nospheree edtwaeh an poet dorthiehepprhaustg gassdges and an
2. The coating process apparatus according to claim1,
vwhpeei and basehangheeofcancumbeckentofal hea Lppefimiary an
portion of the airflow control nenber is |arger than
atmegpakreoeR4rdeygieesporbufosnehd esxtdast qrasepod . t o

34 degrees. 10 3. The coating process apparatus

accor dgng e elcaitinl, probesei appahet ghtacfoddienqipperlaim 1,
ring portion is greater than or equal to 10 nm but
lessetihan Hsequallet 0f18n MMside Bifethoatppgr priocepertion of
apparatus according to claiml1l, wherein a base angle

ohean 1t fisswleont rbhendniarr i ¢ ilag gear thamn orldguaickudsddegrees,
the airflow control nenber is larger than or equal to
phtdegeéesy bhansoml tqual han »4 @egaded 0 35 degrees.

5. The coating process apparatus according to claim1,

wher ei B.t MEhaippeit ingng rpeetsoappadat he davwerdiriqgo claim 1,
portion are integrated with each other. 20 6. The

Ghatkelg priocegist appamat uppaecot dgngotoi €t aisngkeater than or
wherein the outer circunferential wall of the first
egpailnebudésmm, but less than or equal to 18 mm.

4. The coating process apparatus according to claim 1,
wherein a base angle of an inside of the lower ring portion
included in the airflow control member is larger than or equal
to 25 degrees, but smaller than or equal to 35 degreés.

5. The coating process apparatus according to claim 1,
wherein the upper ring portion and the lower ring portion are
integrated with each other.

6. The coating process apparatus according to claim 1,
wherein the outer circumferential wall of the first cup includes
a cylindrical vertical wall, and an inclined wall connected in
a consecutive arrangement to an upper end of the vertical wall
and inclined inwardly and upward.

7. The coating process apparatus according to claim 6,
wherein the inclined wall is approximately in parallel with an

outer inclined surface of the upper ring portion.
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a cylindrical vertical wall, and an inclined wall

connected in a consecutive arrangenent to an upper

end of the vertical wall andgnclined inwardly andLlOYDWISE
upward. 25 7. The coating process apparatus according

to claim6, wherein the inclined wall is

approximately in parallel with an outer inclined

sur f acg. ofTieheocappeg progeporappoarat3ss ldd@MMSEto8claim 7,
The coating process apparatus according to claim?7,

wherein aappo ot usisow i ofros u s ©5s) Ag-@utoumtlerd bdwméirflow
an airflow flowng into the exhaust passage is

pt ovi ded ntonwanel lkeyxhafisam aggrere iepd oyddeidomwirdheof an upper
inclined wall constituting the outer 5 circunferenti al

wabtl pottibe &frshecipcl Bned heabatomgy jfruwciess the outer
apparatus according to claiml1, wherein the process
contamferehtutshewal hcodfidese af seconchgup havi ng an
inclined wal | expandi ng obliquely downward and outward
from bel owldewsuthsigr ptectesbappa oress edscafliamgdtal glaim 1,
passage which drains the coating |iquid dispersed

fthepet hetsBabptoates dovnwnat de t sfyrdve decthdietdeee e tdem-ond cup
airflow control nmenber and the inclined wall of the
rRecond aoupncahte @ wadll el iipd beeguée he dawnfvbaw and cutward
control nenber and the substrate to be processed
debmneslawdthenspostratetbe ok apropassage. 15 10. The

coati ng process apparatus according to claim?9,

wher ei a dheirspasndge uwh ifalr het nsneudest angylliiondrd dabkpersed
vertical wall extending dowward froma | ower end of

fhemi naki pedsthabte Hbenesafd andotdel dxdhdustweassage airflow
and the drain passage are nerged with 20 each ot her
abnarol eacapee drod med helcdeerd heldudbBrthe second cup, and a

clearance between the airflow control member and the substrate
to be processed defines a drain port of the drain passage.

10. The coating process apparatus according to claim 9,
wherein the second cup further includes a cylindrical vertical
wall extending downward from a lower end of the inclined wall
thereof, and

the exhaust passage and the drain passage are merged with
each other at a clearance formed between the outer
circumferential wall of the first cup and the vertical wall of
the second cup, and exhausting and draining are carried out
through a bottom of the process container.

11. The coating process apparatus according to claim 9,
wherein the airflow control member is laid out in such a way
that a vertex defined by mated inner edges of the upper and lower

ring portions is higher than a position of the top surface of
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circunferential wall of the first cup and the vertica

wal | of the second cup, and exhausting and drai ni ng

are carried out through a bofd omof the process LLOYD WISE
container. 11. The coating process apparatus according
toclaim9, 25 wherein the airflow control nenber is

laid out in such a way that a vertex defined by mated
tneesupdgestof tb hiee uppetesswt | averthat nohegardatamsy ilsiquid

hi gher than a position of the top surface of 3 9 LLOYD

M SEertbe subst tiad estios beatps ocessedhrameddmt dubstantially
coating liquid dispersed fromthe substrate to be

Pt REeRSsesh siubsiranhicaihyd 841l keS tae Lower rived ippedtion to be
wal | of the Iower ring portion to be guided to the
guabedpassape. dbailR. pdhieag®at i ng process appar at us
according to claim9, wherein the airflow contro

menber 12S privicded ing stche ss wppatdtats acgertigng to claim 9,
defined by mated i nner edges of the upper and | ower
whBgepar thensit slbw gheit tdmentpasiitd @roofidelle inopuch a way
surface of the substrate to be processed, so that the
ahbtl DwWel-kew dyf ired Byanatiead tihhgrafdddieo pattiphppyrafnd lower
the substrate to be processed substantially ascends

2k aggpant ioneris nolgied thalnl aoposheioppef tihd ngp surface of
portion and flow into the exhaust passage via the

aheosphet eatexts asd ippd deeisted, 130 #hevatheg ipridessElowing in
apparatus for formng a coating 15 filmon a

substrateyt erbenpreessiesy cofmriesingistaael diongpe processed
mechani sm whi ch hol ds the substrate to be processed

isDbak aaRREOX e @dnyd hanongnimlinpest Unel ired oatliingt the upper
[iquid supply nmechani sm which supplies a

priededef i srednamwi 1 Ofo aheaathngsd pasbdgé wia tlopatmosphere
surface of

extraction port.

13. A coating process apparatus for forming a coating
film on a substrate to be processed, comprising:

a holding mechanism which holds the substrate to be
processed in an approximately horizontal posture;

a coating liquid supply mechanism which supplies a
predetermined amount of a coating liquid to a top surface of
the substrate to be processed held by the holding mechanism;

a rotation mechanism which rotates the substrate held by
the holding mechanism; and

a process container which accommodates the holding
mechanism and capable of exhausting an atmosphere around the
substrate from a bottom, wherein

the process container includes:

a first cup having an outer circumferential wall
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20 the substrate to be processed held by the holding
mechani sm a rotation mechani smwhich rotates the LLOYDWISE
substrate held by the hol di g mechani sm and a

process contai ner which acconmodat es the hol di ng
mechani sm and capabl e of exhausting an at nosphere

around the 25 substrate froma bottom wherein the
BLOEBEREATT @h Nt $ N Uslesthea Silrsstradigp thabiengrapessed; and
outer circunferential wall LLOYD WSE 40 surrounding

an outsi der of ot ke raittest matse t oirbel yptocessedop@nd irgnportion
airflow control nenber including an upper ring portion
Raving & weardiiceal cebessssscidropfodn apappimedtrdtekyiangular
triangul ar shape and protruding upward, and a | ower
5hAGePOhd i tirteliudi Bgwdra, findsé liawer nédgporttiom including
i nclined outward and downward from an inner apex of

the iypRer nkiRgepopboONoNy i dirietet enrdwaed laengtynward from
hori zontal portion horizontally extending outward from

anl PVREr apBe Of thBendddistihg@dmedrpoy i predemermined length,
second inclined portion inclined outward and downward
faroem £ hen hor baent ah Hearitzoetalaydedferpiiog detdwekdderamoa lower
a periphery of the substrate to be processed in the

fan/SE £ G2 §0ras itr@ 1S wedopditt Bon puhel a ciecoudf Enehtreedfortion
the substrate to be processed, an exhaust passage

SWestiartd 8lik¥a exhas dowgwam dat nas piver Borarvonhdltgertion, and
substrate to be processed is provided between the 15
%ﬂﬂd‘\)i%ocgmbé@ teTBer ipRd riyhef e subisteatket erté glrocessed
wal | of the first cup, and a space between an apex of

tihe tRper; Jstngupokbi @8 88dsanround an outer circumference of

the substrate to be processed,

anexhaustpassagesubstantiallyexhaustingen1atmosphere
around the substrate to be processed is provided between the
airflow control member and the outer circumferential wall of
the first cup, and

a space between an apex of the upper ring portion and an
upper end of the outer circumferential wall defines an
atmosphere extraction port for the exhaust passage.

14. A coating film forming method comprising the steps
of:

holding a substrate to be processed in an approximately
horizontal posture;

adjusting positions of an airflow control member of an
approximately ring shape and the substrate relatively to each
other in such a manner that the airflow control member is

arranged close to a periphery of the substrate to be processed
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upper end of the outer circunferential wall defines an
at nosphere extraction port for the exhaust passageypiQISE
14. A coating filmform ng nefthod conprising the steps
of : holding a substrate to be processed in an
approximately horizontal posture; adjusting positions
of an airflow control nenber of an 25 approxinmately

EhA0s ShaPenant @ estipsiergt efr ehatsweiyrate eache prheessed,
in such a manner that the airflow control nenber is

anbanged & 868t L6l meptrdrphe ingk tdiet stdlstrase fastgeon which
processed LLOYD WSE 41 and surrounds the periphery

gh-atiig13ybstrahest ohbexpr ooessed, fromearai ¥ ove comawd an
menber having a vertical cross section which

guaddaklyabecones thicker upward from an inside toward
an outside; and 5 formng a coating filmon the

subst r abemt Aghe @soceassed 1nbynstppl yilpgtwate to be processed
predeterm ned coating liquid to a top surface of the
$UbsLpaleihe beppeaeessethaddosot atg gl duhied subst tapesurface
t0 be processed so as to spread the coating liquid

Q¥etntheussttd€e taubst pad€esSedarpr eoeasedy tife vharsimate to
the airflow control nember in use has a cross section

®fe BRoAPRERYI sWiel Yo rgnianyuhar cshapey défquiedobyrdrhe entire
upper ring portion having a vertical cross section of

AN AR Rl @ley priocieasegul;ar shape and protruding
upward, and a lower ring portion having a vertica

GIHRSSifPeheonioF1an eppt exl medntder tim asguhas a Iratmpection
and protrudi ng downwar d,
of an approximately rectangular shape defined by an upper ring
portion having a vertical cross section of an approximately
triangularshapeandprotrudingupward,andealowerringportion
having a vertical cross section of an approximately triangular
shape and protruding downward,

at the step of adjusting the positions of the substrate
to be processed and the airflow control member, the substrate
to be processed and the airflow control member are accommodated
in a process container having an outer circumferential wall
which surrounds an outside of the substrate to be processed and
capable of exhausting from a bottom thereof, and

at the step of forming the coating film by rotating the
substrate to be processed, an atmosphere over the substrate coat
is taken in the process container from between the airflow
control member and the outer circumferential wall.

15. The coating film forming method according to claim

14, wherein at the step of adjusting the positions of the



at the step of adjusting the positions of the

substrate to be processed and the airflow contro

menber, the substrate to be qrocessed and the airE4QXR WISE
control nmenber are accommobdated in a process

cont ai ner having an outer circunferential wall 20

whi ch surrounds an outside of the substrate to be

pupsesaed amata i capabkenotodxiralst, ngh¢ romfd obotarginol member
thereof, and at the step of formng the coating film

by I8tatdurg irheucaubstawntidato abeepresedsthedpy mated inner
at nosphere over the substrate coat is taken in the
pHgeessrcontaiupperf ant beverenindepairidrow 25 kigrtenlthan a
menber and the outer circunferential wall. 15. The

poat kagnf bt miertemgurekltedodctbe dé st tod diombelprocessed.
wherein at the step of adjusting the positions of the

4 2 LLOYD WSE substrate and airflow control nenber

the airflow control nmenber is laid out in such a way

that a vertex defined by mated i nner edges of the

upper and lower ring portions is higher than a

position of the top surface of the substrate to be
processed.



