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‘Background of the Invention 1. Field of the Invention 5 The presbﬁtUCT 2004

i nventibn relates to coati ng and devel oping treatnment method and system for
a substrate. 2. Description of the Related Art In photolith e
process of fabricating a sem conductorildevice, for exanple, ﬂmwm"mmﬁmmmng
treatment for formng a resist filmon the 10 surface of a Wafe[,l,661 o

devel opi ng treatnent for devel oping the wafer after pattern exposu?e, heat

bet or o and arYer BORAND ST SRER FOETIOXTRNG ASRIIENAE R ieat mon
and the |like are perforned. Such treatnent and processing are perforned in

treatnent units provided individually, and these 15 treatnent units are
unified as a coating and devel oping treatnent systemso as to continuously

performthe aforesaid successg riﬁtgﬁﬁh aid gr ocessing. The exposure '
treatnent of a pattern is us S AIRVEIML i gner di sposed adj acent

to the coatj ¥k i ng treatnent system Wen the wafer is treated
in this cgéﬂkﬂg angg%ygﬂgfgﬁng treatment 20 system air cleaned by an air

cl ean or the Thke exREp [ i d -fLlow ng air into the
coat i Esgrg and devglllgppﬂég;s(é{nrteat e %yré%aéﬁq??ﬂr? ?%@?‘gt g%r@%ﬁ p?%tﬁr?%mtfrom
adheri ng methbé aWﬂfgsteMdr% gﬁb\,\ﬂ}msphere in the coating and devel opi ng
treatment systemis exhausted, ereby the wafer can be treated in a clean
condi ti on2. P&s¢riptienast theeRekitetiovgver, exposure technol ogy in which a beam
. With a shorter wavel enIg!th (for exanple, 157 nn) is used is being devel oped
to form 1 4 locplroolithegiaphyr ofnthenprecessofstatridaind DaehficBndiles t he
beam w th the short wavel ength is used, there is a fear That even
i mpuri ti edeicenivexampleetasistsootting tosatgeent forofoemiagce vedist fivapen thii ch
have-geen ' 1.NSi grg(g‘ifi cant so far exert a bad influence on exposure '
pr ocdfsi rfdl,rf‘Wf'e b dPiescideyetoping treatprantefor idevebopihgr kel wasc aftephen
at | east tt} wafer is subjected to exposure processing, it is required that
no i mpurik% ﬁ?fls%rmosa%reo gbfreadmand asut eophisgviaeatments perfoymetiebefone thes

supplied iNn prior arts he adhesi on of inpurities onto the wafer can
not be su t@;’se{éé@m%@t’i \‘?E?Qfesi P PXPRBITS y PROGRSSiXG:g @mdaradtero the

o GRS S e
v e of syebeingIde paTinhEd PLALTRL ISR BN AT e
[ ObsRDoy aredneediungied SR UhIREP adta COLEEY AN dQMbDITLIMAMER LR & a5

substrate such as a wafer. To attaln tH's obj

t r eat nenttonesttnudslyheerfoasettie iafsasdai @ Suctedsivet hestrh Ot BE Lgﬁ{ﬂr?@?inc.
coating and devel oping 20 treatnent for a substrate, conprisi € Stéps
of . supplbexpasuaei trgatment ioh 4 pattensipsisally pRrfcthRd iﬁo\%ﬁ;ﬂ agvhﬁkm on
the substrate; performing heat treatnment for the’sdbstrate on whi ch®t'he
coating fdispesed adjagent ta the Cogtingear&ljdevel@péngftﬁ&ltfnfem shsein.t reat nent ;
perform ng exp re procegsing for the coating filmformed on the
substrate; and Wagatagiwglars tsedtedriatthiatoetinganddeealpping treptmenssi ng,

t he 2§t hod further con&l' sing the step of su_[})(pl ying a treatment gas to form
a tr &%t meNEtemy Hf sheancd, py aseaistcleaneronthadike; for example, is supplied as

down-flowing air into the coating and developing treatment system in order to

prevent impurities from adhering to the wafer, while an atmosphere in the

coating and developing treatment system is exhausted, whereby the wafer can

be treated in a clean condition.

25 In recent years, however, exposure technology in which a beam with a

shorter wavelength (for example, 157 nm) is used is being developed to form

R
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1 4-OCT 2004 3 the step of formng the coating filmand before the step of
'perforn&ing t he exposure processing for the substrate. The step ds QGBp?B@M ng
the treatnment gas to formthe treatnment filmon the surface of the coating
filmmy be performed after the step of cooling the 5 substrate after the
heat treatnment, may be perfornmed during the step of cooling the substrate
after the heat treatnent, may be perforned after the step of performng the
heat treatment, or may be performed during the step of perform ng the heat
treatnent. Furtherpore, a coating and devel opi ng treatnent system of the
present 18 fiRgemndbomore precisei pigcuitdparen.opWhen rthat beam syith dhef short
perform n% coati ng and d ve}l'opi ng treatnent for,a supstrate, corrlarisi ng. a
coating t MEYEHEIEUN IS Hs¢dr tRgRning Eeasdhat Ryen impunitigseat mslecatar: leve
devel opi ng. t;r eat ment uni_it for devel opi ng thﬁ' ugstr te; a thermal treatnent
unit for %‘é‘f}} 8° S Pn OFRER: APE N AET VAR W écﬁ"s BYEhgea; ingignisicans sOrBHt

gas suppl ynik 5 far, | ying . a treatnent gas to, the coating filmforned
on the su%é%r?a#gb é% M”fﬁ% &ga%%@ﬁtsqu IRTPEHS ngurwla%@%é’f at RECEBRt FIRGME i | m
It shaul t.&nﬁ’%i t the thermal treatnent unit in the present

[ nven?i o] ?&rr%lﬁfgsﬁa eat Treatnment unit, a cooling treatnment unit, and a

heat d i I -ding: . t th
{roat mont gas | Bencenran blbdst HRPnAHEPCHHIoted 16, SRRR AR orNERLEt e

ti figl s ] i fd t t
o exposi g T L P SN e o eF AR I BB At PRy =
i mpuriti esleancdir s sopplded adrid padLarty 2R adRestbn fi€s Bhtd Bhe wafer

treatment film Especially, if the 25 inpurities adhere to the substrate
when t he carbsnotathe isipprbssect ee:ffttcti'eedgosh‘f& dngnestienossudhhelse dxg@n are
possibility that the inpurities absorb energy of a |aser 14 2004 4
beamldr t¢antpined inthe air, endovoreoser inhpurities ackeoisig entor theesatagcars noot
suitably perfornmed. The aforesaid formation of the treatnent film however,
enabl es T4PBO¥Cexposure processing. Further, the treatment filmformed by
the treatnment gas is excellent in perneability, and permts a beamwth a 5
wavel ength as short as about 157 nmto pass it. Accordingly, the adhesion

of inmpurities to the coating fjlmfor on the substrate is prevented
while a predeternined circuit Séﬁﬂ%&ihﬁﬂh—ﬁﬂﬂeﬂsel y exposed onto this"
ol an view of a hEPrag il Pha0ndsrhats FalvET SR e okt aPd R Ob R
Prosqst aB0AAIER'a &dfing drtt UVRSing Batheh! MEBHd WP AcORSL Rl
developing treatment system for preventing fine impurities at molecular level
from adhering to a substrate such as a wafer.
To attain this object, a coating and developing treatment method of
the present invention is a method for performing coating and developing
20 treatment for a substrate, comprising the steps of: supplying a coating
solution to the substrate to form a coating film on the substrate; performing
heat treatment for the substrate on which the coating film is formed; cooling
the substrate after the heat treatment; performing exposure processing for the
coating film formed on the substrate; and developing the substrate after the
25  exposure processing, the method further comprising the step of supplying a

treatment gas to form a treatment film on a surface of the coating film after



in FIG 1; FIG 3 is a rear view of the coating and devel opi ng treat nent
"system 3}5 in FIG 1; FIG 4 is an explanatory view of a vertical 1_sﬂeOCTdHJ40f
a gas supply unit in the coating and devel oping treatnent systemin FIG 1;
FIG 5 is a plan view showing a state in which a protective gas is supplied
to a wafer; 20 FIG 6 is an explanatory @i ew of an enlarged verti cal
section showing the state in which the protective gas is supplied to the
wafer; FIG 7 is a schematic horizontal sectional view show ng a heat and

i t t t it ] h i ng..and deyveloping treatnent system.in
a1 28ieiep ot Tommink i 0atngo Ry 260t PERTRERe Slepwor mararesing the

or | zont £ XBOSAT®RECKSRERE Bofbienspbst@theat “and cool ing treatment uni t when
P o2 ® con HEUEE shnblyid thE sLedthitfir s 13 8o Mrdssd et Hirs Ao

i g it i fl t ;showi a
rodi 1 cat 1 SOCRETS B CoddfZ SRS IndY hingtrtimed alfertng dth R Yo B P e
processi ngubbentd hgtgashe q:fée{tetﬂe'auﬁh{?ﬁv,' ?'ﬁg% {,&9% gﬁgggﬁﬂgg aﬁggﬁgﬁ @f %éﬁp of

treatnent unit; FIG 12 is a flow chart s

I \ t f | C ' I ng
ahen the Ga0 MaTal e e R R B e N Ry PO g

uni

o of eut, ESartig L hesruestagng oo ety patiines B ) 4l
and an expamngdhbéimamatmbrﬁt t he bottom of each area thereof.

Furthermore, a coating and developing treatment system of the present

10 invention is a coating and developing treatment system for performing
coating and developing treatment for a substrate, comprising: a coating
treatment unit for forming a coating film on the substrate; a developing
treatment unit for developing the substrate; a thermal treatment unit for
performing thermal treatment for the substrate; and a treatment gas supply

15 unit for supplying a treatment gas to the coating film formed on the substrate
to form a treatment film on a surface of the coating film.

It should be mentiéngd that the thermal treatment unit in the present
invention implies a heat treatment unit, a cooling. treatment unit, and a heat
and cooling treatment unit.

20 According to the present invention, the treatment gas is supplied to
form the treatment film on the surface of the coating film after the step of
forming the coating film and before the step of exposing the substrate,
whereby the substrate can be protected from impurities such as oxygen and
water vapor in an atmosphere by this treatment film. Especially, if the

25  impurities adhere to the substrate when the substrate is subjected to exposure

processing, there is a possibility that the impurities absorb energy of a laser



15 Detail ed Description of the Preferred Enbodi nent A preferred enbodi nent
‘of the ﬂresent invention will be explained below FIG 1 is a plap gereywpf
a coatihg and devel oping treatnment system 1l according to this enbod nment,
FIG 2 is a front view of the coating and 20 devel opi ng treatnent system 1,
and FIG 3 is a rear view of the coating and devel oping treatnent system 1.
As shown in FIG 1, the coating and devel oping treatnent system 1l has a
structure in which a cassette station 2 for transferring, for exanple, 25
waf ers Wger cass%tte,' as a uynit, fromto the outside into/fromthe coating
and 25 debed@pPrdher Bkenvsad dpsexposiranso dhat yhagexpesuraf procéssingoiomot of a
cassette C,. groc%ssi ng station 3 as treatnent section where various
kinds of Stifablymerfonned. ¢ fiha sad formation of theitegatment dtlng however,

nt for the wafers W ne in a coating and

fevel op niEHlGE SULIARTE CXPRSRAIPTORGRSING:pl EUThERsihedientment b @emesoy | on
R T £
cassef5 t egwagg?eé@ Irie%%/}}wguarﬁ @‘aéﬁﬁ lgal ﬁﬁe{q Raé% ltX_— Wge{qlggrx,ﬁhegdheswn
casset te apiRpRHIRE fotherSogtit fio (BimBRTIEUR FURSFaR TS e Pl Wi o
i et | o O A B e s b B b il

the cassette C (a Z-direction, i.e., vertical direction) can freely nove
along a carrier path 8 and selectively get access to each of the cassettes
C. The wafer carrier 7 has BafeflDegoriptibnfofitie DRawing i gni ng the wafer W
15 This wafer carrier 7 is structured to be able to get access to an

ext eddi on uni t BiGarld ianamdéwgslanatenyi plai view whked icoatinghand deesd

unit group G3 on the processing station 3 side as will be described |ater.
In the priéedsReHPpystemi ancording tmthe prasenéembodimient; s di sposed in the

m ddl e thereof,a@Ed ar-ouEFg the main carrier unit 13, various treatnent
units 20 are stiA&Fed 18 @ Hont view of thescoatingmpdsdeveloping treatment gysteps. | n
thi s coat.i ngd devel opi ng treatnent system 1, four treatnment unit groups
Gl, &, d§ d G4 are disposed. The first and second treatnment unit groups

FIG. 3 is a rear view of the coating and developing treatment system
15 inFIG. 1;
FIG. 4 is an explanatory view of a vertical section of a gas supply unit
in the coating and developing treatment system in FIG. 1;
FIG. 5 is a plan view showing a state in which a protective gas is
supplied to a wafer;
20 FIG. 6 is an explanatory view of an enlarged vertical section showing
the state in which the protective gas is supplied to the wafer;
FIG. 7 is a schematic horizontal sectional view showing a heat and
cooling treatment unit in the coating and developing treatment system in FIG.
1;
25 FIG. 8 is a flowchart showing a treatment flow from resist coating to

exposure processing;



Gl and & are disposed on the front side of the coating and devel opi ng
"treat meEt system 1. The third treatnent unit group G3 is disposéd g fant
25 to the cassette station 2. The fourth treatnment unit group 4 is

di sposed adj acent to the interface section 4. Mreover, a fifth treatnent
unit group 1 4 OCT 2004 7 GS shown by 3 broken line can be additionally
di sposed on the rear side as an option. The main carrier unit 13 can carry
the wafer Winto/out of various treatnent units which are di sposed in these
treatment unit groups Gl, &; G3; G4, and G5 and will be described later. 5
In the first tr&ﬁ-n&dﬁ auschematiophazizorntal sestioptleview showingitherheat and a
resist coatipng unit 17 for cgati ng the wafer with a resist solution and a
devel opi f@alimgtreatmenhrnitishena sappezeleds nwidedier Wafter exposure

processing to Iﬁg)i.ng reahrren are stacked in two tiers fromthe bottom
in order. Sinil&MylViHadkewe 8&%1‘1"?’@& AdrRatmant fﬁ)‘PWU%O@FeSéStr%Qﬁtmg to
coating uni.t 10 19 and.a devel opi ng treatnent uni 0 are,stacked in.two
Cors 1 oRaosETe speSRsiRe oTiEh The BAsioZAF 1o nrpuidsrbin T heaf pogpasling
cool i rg i far..subjecting the wafer Wto cooling treatnent, an
adhes?onchéflalttp:é%it %F’ enhanci ng adhesi on of the resist solution and the

; 6 enh: . tion and the
35 and 84 for cagi ng thed vapgr AT RE o i et lem BB sl
and_ 0 v i t
noat tr eatonio Ioff A b A e B e R W] TEECER: o

the bot t qozzle 98 prsvided inheltsttdhd EGEHE Meadhicht PP G4, a cooling unit

40 for subjecting 20 the wafer Wto coolihg treatnment,” extension units 41

and 42, a gas $UGR! 2 dsia {163 CRAR showirg addtiavinodificaten examh eSSt dse a
treatment gas supply neans in the present invention, heat and cooling

t r eatl fenttreatment4 floandfrom (&Rt Cobating HoG.expjostioe remessigg( pdwn ekpogas e
baki ng) the wafer Wafter exposure processing and thereafter cooling the
vaf er W t®zzle ispeavddedriadheheasansk cooling tregdmentaini@ndng treat ment units
46 and 47 (PRE/ L}p.FI G 3), as thermal treatnment units before expasure
for heating thd'lkik} inapesxplanatory view when-a gassupplyitaibiopessded o

o a pr edBe dPR HetPiaia af LiecOBMNEIY ARielPEne (Eralwn: Sreekdnid BIG n'
i ght ti h t.1 ' : in FlL.G 4, 50 i

or ovi ded | and BRI RbE Y proviEd o GR Gt ee et Eioped
m)untl'sng board 51 is attached to this case 50.

Detailed Description of the Preferred Embodiment

A preferred embodiment of the present invention will be explained

below. FIG. 1 is a plan view of a coating and developing treatment system 1

according to this embodiment, FIG. 2 is a front view of the coating and

20 developing treatment system 1, and FIG. 3 is a rear view of the coating and
developing treatment system 1.

As shown in FIG. 1, the coating and developing treatment system 1

has a structure in which a cassette station 2 for transferring, for example, 25

wafers W per cassette, as a unit, from/to the outside into/from the coating and

25 developing treatment system 1 and carrying the wafer W into/out of a cassette

C, a processing station 3 as a treatment section where various kinds of



Three through-holes 52 are forned in the nounting board 51, and raising and
"l ower i n? pins 53 are respectively provided in the through-hol es 32 A6@ 2004
structuted to be freely raised and |l owered in the through-holes 52 by a
rai sing and | owering nechanism 54, to raise and |lower the wafer Wto
thereby nmount 10 the wafer Won the nmourging board 51, and to be able to
receive and send the wafer Wfromto the main carrier unit 13 and a wafer
carrier 65 which will be described later. A gas nozzle 55 for supplying a
protective gas as a treatnent gas is provided above the nounting board 51.
The | at ertseatimenth usits: iaghgef which eparfosssi predatesminéd tseatmerst foe the

di aneter of .the fer W for, exanple, and supplies the protective gas from
a plural ivetes W ahye opsr ins aseonatingeand rdevelopmgprogess areestaekeddnzl e

55 is supported hy an arm 57 nd as shown in FIG,5, the arm57 is rotated
ina9 d%PLTéP Hg% gRdntgrface 9eeRon 4ifor BeGRiving rBh sending ithesvatered) .

o o W o TEHRAGEa, ATETER 7 obr AR STAGERh ta: MR ARG Anchdevalaningss a
o COSAARAR ARl LR Rt S33HAR i Aulp Tel e (£ serl 0 oas
i et aff |ztf L;‘?f*i%*%raé%ﬁ%%éﬁ§§tn?’;?hﬁlﬁaﬁél@‘z’@? %%?{?Eﬁ%f Q_Efﬁ’_sin’ r%%@Eﬁ?atﬁﬁedul N
such as plgl 3sil?géxgﬁelagr I}gjagre%tg)slgiqﬁm%i C -gon%&% g@ﬁ?@&%?@bm ?ag

group is pretacdtadined E@hﬁﬁﬁfsythaaéds‘éeﬁénrrRﬁnﬁIr&OQ?ISfém6\é\?ﬂﬂchth R Ive

gas is supplied, as shown in FIG 6, a protective wthathinfilm

t hi cknessparsiohor nAdwaifet lbarder 7agowible il;lleﬂiestiilfeicki@nG_@f Ta@f AR rRgnt BE the er

W and the resist film60 is covered with the protective 5 film61l: The

prot d6t i wassettes ¢thekXedsrection)idrickin ahe alitbctiomof apshgerneat of thbevafgkst
film®60 from oxygen, ozone, water vapor, and the like 1n the atnosphere.

Mor eover , Wi heupedindheveassetten G ((ahZsdinectiopet rgavirtica) direttidrdr edry feddlpws
even a beamw th a shor{ wavel ength to pass through it, whereby a

pr edet er iA¥A AoRG @ ¢arsiaripath & andmselestierlyeinaadess tesiash of the emssettes As
shown in EIG 7, the heat and cooling treatnent unit 44 has a di sc shaped
hot plate-63 for heating the wafer Wand a chill plate 64 "which noves onto

e 10 PLaS Bl RaREl iR Aol LR Re Lt e, 0%, and ol e
A P OISR 59 |GhERRRITA B BS EedL FORR BUBHSDE 2,
252 28 AeRan IS el b6ty EMEOOLATRRUT A ST 11
i nterf acgraeesding sfation 3 side as will be described later. |
In the processing station 3, a main carrier unit 13 is disposed in the
middle thereof, and around the main carrier unit 13, various treatment units
20 are stacked in multiple tiers to compose treatment unit groups. In this
coating and developing treatment system 1, four treatment unit groups Gl1, -
G2, G3, and G4 are disposed. The first and second treatment unit groups
G1 and G2 are disposed on the front side of the coating and developing
treatment system 1. ~ The third treatment unit group G3 is disposed adjacent
25 to the cassette station 2. The fourth treatment unit group G4 is disposed

adjacent to the interface section 4. Moreover, a fifth treatment unit group



The wafer carrier 65 is structured to be freely novable in the X-direction
"(the 20,top-to-bottomdirection in FIG 1) and the Z-direction (tlhie 0CT 2004
verticall direction) and rotatable in the 6 -direction (the direction of
rotation around a Z-axis) so as to be able to get access to the extension
units 41 and 42 and the gas supply unit 48 which are included in the fourth
treatnent unit group G4, a peripheral exposure unit 66, and the aligner 5
to transfer the wafer Wto each of them 25 The aligner 5 for subjecting
the wafer Wto exposure processing is provided adjacent to the interface
section 4G5shewa bygadr ogen §1Hﬁe€mﬁiecﬁfpdi§iona]]lyldi§pﬁ'sél106ﬂ the respkRlt Hyan
casing 5a of, the _aligner 5 so that an atnosphere in the aligner 5 can be

tightly cOPEPBy | ddie MalpGATIEr dpihi lidycan canrd theh wafec Wt itolaftest Vaiisus

carried into@gut of.the . Bter%gce se(gtion 4 is provided on the i_nterfac_e

section 4TSFERCIE URMS V@é@ RIESHSRASC G 1% Higseatrealnent uniteoyups kahj G, 453!,

| osi 5~t:h it i 67 ., ided at the t it i 67.

Next . o g BnH S andRi B describea Fifed i n t he coat ing and devel opi g

t t t t i L | ai.ned. Wh th

troat pont of -t 1l e B PARERER W BR HRuPL T, 6k RXBriGots shawairoRIG, Zone
t t i . t C t he. waf 10 i 7

ond carribaoeiE Statihe RET 0Ky Spalile, 7 REAEE Wiy st N o, fod &°"

The waf i i d,,w j HVDS whi ch

o omotes CraopiiE edtfffd e 18 Tof ST fF SR W et Gpatliehen

transfer gﬁ@cb@sihg&o(‘dxﬂdlBﬁiﬂ#&rbaﬁn@nﬁﬁré cRBY '?{1 G4rd h?n‘ ﬁ‘%r[ gﬂfpgﬁﬂgﬁ?rg' ed

r I

to a predeterm ned tenperatdre. 15 Thereafter, the wa esr ased

on the fIm*deshoﬁmmilmrlﬂ'y,(ﬁltﬁets&bbhditfreéﬁn@&tb&ﬂ@ﬁ%??ugc(} f@?ééﬁ%?cBéﬁﬁgﬁﬁ{if‘g
sfefre t

Narmel y, as shown in FIG 8, the wafer Wis tra to the resi
coatildg urfl tantl7 aodevelopingsirbarmert! unit Xesiage staekéddnt twat fleR &l the

FIG 8). The wafer Won which a resist filmis formed is transferred to the
heat and RSHIMAG endeat ment unit 46 or 47 20 (PRE/COL in FIG 3). In the
heat and cool i Hgtﬁﬂrﬁe t,nint unit 46 or 47, the wafer Wis subjected to heat
treatment by t t?"él' teeagmensunih growp Gj, arapaling unit 30 det mebjedtiy i n
FIG 8) t%H t he CW | plate 64. On this ogca,si on, instead of perform ng heat
tr eat menti &AL 0 ing(?Qié‘&g Restmead m adaesipn wnit o fon enkanging adhesiorded
separ at el ¥, 1.heat .and 25 cool i treat t is performed in a single unit
such as t eth%e%m%n%)lgﬁglni W@jd RHSaWﬁg?fmn?@ epsion7unitngs dpy making the
requised J4Rm Wewasat choRAE Rt 93 and 34°5F &Soling the wafer W after
developing treatment, postbaking units 35 and 36 for subjecting the wafer W
after developing treatment to heat treatment, or the like are stacked, for
example, in seven tiers from the bottom in order.
In the fourth treatment unit group G4, a cooling unit 40 for subjecting
20 the wafer W to cooling treatment, extension units 41 and 42, a gas supply unit
43 (GAS in FIG. 3) having a gas nozzle 55 as a treatment gas supply means
in the present invention, heat and cooling treatment units 44 and 45
(PEB/COL in FIG. 3) for heating (post-exposure baking) the wafer W after
exposure processing and thereafter cooling the wafer W to a predetermined
25 temperature, heat and cooling treatment units 46 and 47 (PRE/COL in FIG.

3) as thermal treatment units before exposure for heating the wafer W before



11 the cooling treatnent of the wafer Wcan be kept always constant, and.
‘conseqlr:gntly a thermal budget given to the wafer Wby heating cahkb@CTha@

t he sane anong the wafers W Moreover, in this enbodinent, all the heat and
cooling treatnent between the resist coating treatnment and the 5 devel opi ng
treatnment are perfornmed by nmeans of the heat and cooling treatnment units 44
to 47, whereby the tinme required fromtHd resist coating treatnent to the
devel opi ng treatnment can be made the sane for all the wafers W Thereafter,
the wafer Wis transferred to the gas supply unit 43. As 10 shown in FIG

6, the pr6XKposungeprreesSmg tpplapedizeoa tsodvenatf a1 aVdsistt selutioy 4md thekefter
protective fjlm61 on thé surface, of the resist filme60 (S4 in FIG 8).
The waf er COPIng thriwvalean¥ wr acpredetameinedt tenspenaturs, torathe Hkel drbestacited,
carrier 65 receives the fer Wfromthe extension unit 41 and transfers

t he waf er 19U €XAR, @@r@ﬁﬁ%lﬂs Eopp dhe daiam iseordar.t he interface 15 section
4. The wafer Wthe peri p.he{_.f(ili gorti on g& which s exposed is transferred to
the aligner 5 tHAroHIWRHE né & GenPRdsarovided m & casing 43reinkhe tgas 68

53 1 & 1 PG P elistes el gt ng: bodichs | isiaitighed f tyaesari.y.
ot acs. ot AU ABRS, £ AHE SRR T bbb o hE T e Bisblibat™®
adher i ng. Khevang” PIE S e ety B AERER tbP BB she ] P3nands i
exposed ontrared o Bk FRELPHaiSRY and o GLae MHGHeR A, S0 hialib e
exposur e asd lowesing frRehnlish S 4b SaRehd hivef thd ovbaryféﬁvvftectﬁéﬁé@gnﬁﬁﬁi on

3 through the interface section’4 1 4 OCI' 200 12 the wafer carrier 65
agai nl0 Ththenwviager W ion theemotuhaingf boarelds 1 oandeo heaiblang I‘é@@i\}héqﬁn(‘l rs@ﬁ&lrfﬁet .

unit 44 or 45 %}/ the main carrier unit 13 and subjected to heat and cooling

t r eat ment wafereW éxqudorthepmaire saimer umitdrdend afwaf@addreier 6hevhieh &vilMbES
transferred tgQ tdtlgq‘devel oping treatnment unit 5 18 or 20 and subjected to
devel opin esarthg €. The wafer Wsubjected to the devel oping treatnent is
transferred to the postbaking.unit 35 or 36 and heated. The wafer Wis then
transferred to 358&2??@5 nfar SpRlying aapeptestive asoas aptredonentigasds
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energy of a |laser beamor the like. used in exposure s

pr edet er mneehanisne ¢hot pdnsteatedyan Thais, biee gfagqimnef 55 st tdtectipei st
film60. The aforesaid formation of the 2 protective film61, however,

enab28s sgas 40l ellethpo sentéreprwafersiMg. Anr eRhaustt péper §8 efdri ekhhuibtihglan
formed by the protective gas is excellent in perneability, and permts a
beam wi t FRtRasPhsre igthe LaskigdBaas cahnactetbhd the battpassf {He casingr4f8angl y,
t he adhesi on of iﬁpur,iti gs to the resist filme60 forned on the wafer Wis
prevent ed whi | AtHBOHR8IRLS SETIES RAS, fotiexapaplesis usBdcanthesppotectivel gas.

exposed op the resist filmag0O, thereby greatly inproving the yield of the
waf er W %eeé%’ﬁ%ﬁ ? ethﬁasfﬁmg@ hSefica PE¥eetiveagasisdd gas containing a

copolymer of norbornane and tetrafluoroethylene and a gas containing a
25 polymer substituted for hexafluoronol on norbornane are given. Also a gas

containing macromolecules such as polysiloxane or a series in which an



~~k OCT 2004 13 the aligner 5 is, the larger an influence exer e 0§¥ ﬁ@@
'inpuri&Les Is. Therefore, its effect is large when a | aser beamw t

short velength is used. Especially, if the protective gas is a fluorine
(F2) series gas, the 5 adhesion of water and the |ike can be prevented, and
the protective film61l excellent in per bility can be obtained.

I ncidental ly, although an exanple of the ‘enbodi nent of the present

i nvention is explained, the present inventionis not limted to this

exanpl e, aﬂd can be mqdified variously. For exanple, atime to formthe

pr ot ect i valIEHCHE 1gxPYR 18 Attarhed@mepolxastylin acidcan bexpsippsadcor di ng t o
various situati . NErreFIHy as shown in FtG 9, iihe gas noz;l_e 55 and the
arm 57 may bﬁ p%?‘aé e: Of 3T YR 8RS %éuEBhﬁdnésth @ﬁtﬁrﬂhﬁI@nQ, m@.romgtmmd
in FIG 9 . ; 57 ' '
on the chflln §i§?’§h232ﬁ§m§f§fn5u@? i mﬁﬁf&%’% %ﬁhé syrfase of & resist -%gnis%%f’ﬁe
FIG 8 ' . ' it {
vafer -w ARVEPEE Qe TR Ratbh e Aia R TeSise Tord GBI VoV Fret Pt Ha Pratocbiveed
tr ot ront Db pitle pifeRRtEOALE € L%;%E’ig@wrﬁﬁﬁ,&'@i@aaiﬁﬁaéﬁé‘;@nﬁﬁéﬁte@:‘t%af
. : e 2 . N .
Phe. vaf or Ty reSisbofil BLTHRAN DOy, "023HE, 36816l w0, "R hel B BT 88 oot
chain |inggmb§phéed SVloredvé, Qhegprét*é%ti%sﬁ'l'lﬁlz@IG has ﬁ%gll ?&‘f’m@éml{’t‘& And be
I hown 1 n El 11,

al so di sposed on the hot plate 63" side. In this case,

it is suitirkbyt sldowal teen hediedmenitierd sh iviavdlengdilto fCﬁ!@s @Hﬁ%dlﬂ%%te 55

is moved, the protective film61l is formed 25 on the surface of thé resist

filme60 (sherebFa@retitiernainddtdiatuit :Eﬁttemﬁ tcan s®ekpoged baahewasist $ni B0F G
11) and exposure processing (SSin FIG 11) are 1 4 OCT 200 14

contiHuously pedischesun ivdrl€nvarthedseat rmshcoolifig @eatthernt turiis 44 tidsapldésd-hat
the gas nozzle 55 is nmoved and that the protective f Im61 is formed on the
surface ofhapgsd hetplater§] forsweating the wefer Weandrechillglate6#IvehictPinowds a
result, the protectiye g 5is supplied froma relatively early stage,

whi ch’ mak@gtqp {hepﬁgg p%qt@ (—3@ te gERcivgethe wafer W from the hot plate 63 ‘and cools

the wafer W, on a base 62 in a casing 44a. The heat and cooling treatment
unit 44 performs heat and cooling treatment for the wafer W continuously in
15 the same unit, whereby a thermal budget given to the wafer W by heating can
be kept always constant. The other heat and cooling units 45 to 47 have the
same structure. |
A wafer carrier 65 is provided in the middle of the interface section 4.
The wafer carrier 65 is structured to be freely movable in the X-direction (the
20  top-to-bottom direction in FIG. 1) and the Z-direction (the vertical direction)
and rotatable in the 6 -direction (the direction of rotation around a Z-axis) so
as to be able to get access to the extension units 41 and 42 and the gas supply
unit 43 which are included in the fourth treatment unit group G4, a peripheral
exposure unit 66, and the aligner 5 to transfer the wafer W to each of them.
25 The aligner 5 for subjecting the wafer W to exposure processing is

provided adjacent to the interface section 4. This aligner 5 is hermetically



protective film®60 on the wafer Whbhefore the adhesion of inpurities such as
“oxygen and ozone. Basically, it is desirable to formthe protect&\eTf 2Din 61
on the gurface of the resist film®60 after the solvent in the resist N
solution is fully vaporized by heating. 10 In order to prevent the adhesion
of inpurities nore certainly, for exanple, as shown in FIG 13, gas supply
units 80, 81, and 82 for supplying an inert gas such as NZ gas may be
separately provided on the top of respecti¥e areas of tze cazset%e stat!og
2, the processing stafion 3, and the interface section 4, and exhaust pipes
83, 84, paﬁﬁ@@ hagg, q3sIng gai catligner 3550 shabangtmonphese podheedigneras.

Fomovi ng A PECURRE caniralfis i frapal Soambg: 61 ehiousk vatiah igerwatrch a
Fr om i t FinCERLCY dofToB v Bie JEVERRe E080n A S RToTiHATRE dfe nbarsie
e et A 0E 0 AR S Al P, SR B o
iQﬁl“?L? L&‘}%ﬁrﬁﬁ%ﬁ*’éﬂ?E’fh%sﬁéegﬁéﬁéétvfﬁ%?rﬁ&h%ﬁ@@%ﬁ3@%‘%hi b Sea coat ng_and
waf er IOf O? exaqnglggg gnylﬁ{é%ms%}gg%@g? 3 p’i bgésfz&#tf%ialgvvﬁlaet ({Bsa(iﬁbdl %‘g i S:
1. A net hoehdlopimetreatifitnOsenei DStRRGuARNV S 9BbPE Wil EBé &R }aifx@_&. a

substrate, conprising the steps of: supplying a coating solution to the

substrate to foWhen thattreatniédtnob the wheers Wisisr stagtedDefifserin fige haasette
treatment for ‘the substrate on which the coating filmis formed; cooling

t he subststatienad,teme unéreated wafeatWeis takeer bot of the oassstis € byogdrs siafer f or
the coating filmformed on the 1 o sybstrate; and devel oping the sqbstrate
af t el Ot hecadxigs Juard greded éntogthe adhesion unit 31 in the third processing station 3.
The wafer W which is coated with an adhesion promoter such as
HMDS which promotes adhesion with the resist solution in the adhesion unit
31 is then transferred to the cooling unit 30 by the main carrier unit 13 and
cooled to a predetermined temperature.

15 | Thereafter, the wafer W is treated based on the flow shown in FIG. 8
until it is subjected to exposure processing Namely, as shown in FIG. 8, the
wafer W is transferred to the resist coating unit 17 or 18 and subjected to

~ resist coating treatment (S1 in FIG. 8). The wafer W on which a resist film
is formed is transferred to the heat and cooling treatment unit 46 or 47

20 (PRE/COL in FIG. 3). In the heat and cooling treatment unit 46 or 47, the
wafer W is subjected to heat treatment by the hot plate 63 (S2 in FIG. 8) and
cooling treatment (S3 in FIG. 8) by the chill plate 64.

On this occasion, instead of perfofming heat treatment and cooling
treatment sequentially in respective units provided separately, heat and

25  cooling treatment is performed in a single unit such as the heat and cooling

treatment unit 46 or 47, whereby the time required from the heat treatment to



said nmethod, further conprising the step of: supplying a treatnment gas to
"forma protective filmon a surface of the coating film after saild: OCEp200K
form ng’the coating filmand before said 15 step of perform ng the exposure
processing for the substrate. 2. A nmethod as set forth in claiml1, wherein
said step of supplying the treatnent gas;jo formthe protective filmon the
surface of the coating filmis perforned after said step of cooling the
substrate after the heat treatnment. 20 3. A nethod as set forth in claiml,
wherein said step of suppl ){ldgg the treatnent gas to formthe protective
filmon tHe §QpHAEge tisrtmgat cohthagwalem Ws qaar ber kept dlwiayg constant.epndf
cooling the substrate after hg heaf treatnment. 4. Ahié thod as set forth in
claim1, eNspAdesily a %rm%%u gegpmny tghe meater S afjag ¢an bermadge
protectivg filmon the surface the coating.filmis,petforned after said
oo 06 e HpOBE BE YBTsHoYY-t hYIFERvers b ERBrebBAImA hedlh qheaieot
forth in i . ' i tep of ;supplying the treatpent gas,to,form
the s pro@é t?@éhpﬁfﬁ?%ﬁ%@ 2?,?%@‘? ot h&%ﬁ%ﬁ%&“}% I fﬁeﬁg%ﬁgffapg‘eothe
during sai f ' t . B. t ho S . forth
in cl g;i maqébﬂggﬁ}g ntr?%;nfl%ﬁt;nft?rgrepg Ffé)gg?eltds gé@g‘a&ﬁl 8?61 g@d&%@? gﬁ&f 8§§hgﬁer ay
of the co&é&%@ nWh? 0 ] ' LR+t he
gas is a gas 'échmr?gkmész?hﬁy’sur ggbf 3@?‘%@%%@‘%‘1% %%}%df%ggﬁ%gbgt‘hg A
met hod astregimént’ tohtHed&lelbplrfe treaBhehP chA©damdestiR {dHeTHPalISEE WAFIS.

9. A coating and devel opi ng treatnment systemfor performng coating and
devel opi ng/.treatnent for a substrate, conprising: a coating treatnent unit
for formng a coating filmon the substrate; a devel oping treatnent unit
for devel opi ng Therenftes; thee evafer W is transferred to the gas supply unit 43. As

10 shown in FIG. 6, the protective gas is supplied to the wafer W to thereby
form the protective film 61 on the surface of the resist film 60 (S4 in FIG. 8).
The wafer W is then transferred to the extension unit 41, and the
wafer carrier 65 receives the wafer W from the extension unit 41 and
transfers the wafer W to the peripheral exposure unit 66 in the interface
15 section 4. The wafer W the peripheral portion of which is exposed is
transferred to the aligner 5 through the transit opening 67. At this time, the
shutter 68 is opened. After the wafer W is transferred to the aligner 5, the
shutter 68 is closed again.
While the wafer W is transferred from the gas supply unit 43 to the
20  aligner 5, the protective film 61 protects not only the surface of the resist film
60 but also the wafer W itself and prevents impurities such as oxygen, ozone,
and water vapor, and particulates from adhering thereto. Hence, the wafer
W can be transferred to the aligner 5 in a clean condition. In the aligner 5, a
predetermined circuit pattern is exposed on the wafer W (S5 in FIG. 8).
25 The wafer W which has undergone exposure is transferred to the

extension unit 42 in the processing station 3 through the interface section 4



a thermal treatment unit for perform ng heat and cooling treat rren‘L. for_ the
‘substraie; and 20 a treatnent gas supply unit for supplying a tre Rk 2@&5
to the toating filmfornmed on the substrate to forma protective filmon a
surface of the coating filmafter the coating treatnment and before exposing
treatnent. 10. A systemas set forth inl2laim9, 2s wherein said thernal
treatnent unit includes said treatnment gas supply unit. 1 ~4 OCT 2(104
16a 11. A coating and devel oping treatnment system for perform ng coating
and devel oping treatnent for a substrate, conprising: s a_ coating treatnent
unit for PBiheyatercearriends agaion fhe walben MEtis: thendeersfepied) to thetleatt
unit for deyel oping the subst,rgtéle; eat treatnment, unit for perform ng
heat treadNeRPOHHE WERINGHURIAH Oh aé/ﬁpx the meaigoearriey ynit th3i and subgeste
cool i ng t{eﬁ#g{ent unii. fgr ool ing, the substrate after thg heat 1 o
treat ment*© anq Faoking feagﬁke”é LEXRASUIE Hrocessig IMQTACk r eat ment gas to
the coating fil r n the substrate.to forma protective filmon a
surface of the ’ghg&laﬁeqf ﬁFWQ&?‘éWt‘%g%g@Wﬁ@?@Eh%lcﬁ:é(ﬁio%lﬁg pedimenteididsi ng
t r eat eNt AR rth.in . claim wher ei\p, saj d heat
treat gntl%njo?tj(? and FeERLR ?‘?&Ff?ﬁ%f*ggﬁa@aﬂbﬁ-y]ﬁw twafrﬁ.\%’AS%Jﬁ“é?@ 48 set
forth in @l.aj : | [ ' I 1. udes ,saj _
treat nent Teaaou et HE ISR, & FARRRAISTHE bR, bald ST 36 R, .
A YA e HeatddVBFFHe svafer W is then transferred to the cooling unit 33 or 34 and
cooled to a predetermined temperature. The wafer W is then transferred to
the extension unit 32, and returned therefrom to the cassette C in the cassette
10  station 2 by the wafer carrier 7. A successive photolithography process is
completed through the aforesaid steps.

According to the aforesaid embodiment, the protective film 61 is
formed on the surface of the resist film 60 by supplying the protective gas,
whereby the protective film 61 can protect the wafer W from impurities such

15 as oxygen and water vapor in an atmosphere. Especially, if the impurities
adhere to the wafer W when the wafer W is subjected to exposure processing, -
there is a possibility that the impurities absorb energy of a laser beam or the
like used in exposure so that the predetermined circuit pattern can not be
precisely exposed onto the resist film 60. The aforesaid formation of the

20 protective film 61, however, enables suitable exposure processing. Further,
the protective film 61 formed by the protective gas is excellent in
permeability, and permits a beam with a wavelength as short as about 157 nm
to pass it. Accordingly, the adhesion of impurities to the resist film 60
formed on the wafer W is prevented while the predetermined circuit pattern

25  can be precisely exposed on the resist film 60, thereby greatly improving the

yield of the wafer W. The shorter the wavelength of a laser beam used in
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(/ Tores 8% F&1006E E%S F%}loﬁfy&&! *(%\‘)% F@ f@fg}&tg&?? dﬁ&%%ﬂﬁ%s “’g&: %i)aﬂer cooling
treatment, and the protective film 61 can be formed immediately. Further,

as shown in FIG. 10, it is suitable that after heat treatment (S2 in FIG. 10),

the gas nozzle 55 is moved and that the protective film 61 is formed on the
20  surface of the resist film 60 while the wafer W is cooled (S3 in FIG. 10).
Furthermore, as shown in the two-dot chain lines 55’ and 57° in FIG.
9, the gas nozzle 55 and the arm 57 may be also disposed on the hot plate 63
side. In this case, as shown in FIG. 11, it is suitable that after heat treatment
(82 in FIG. 11), the gas nozzle 55 is moved, the protective film 61 is formed
25  on the surface of the resist film 60 (S3 in FIG. 11), and that thereafter cooling
treatment (S4 in FIG. 11) and exposure processing (S5 in FIG. 11) are
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LOlOO{%I (-4 9!1}102/)«%('16(:3 _t(c);F grse%lé%%gt’ﬁe: gg\}(és@fon of impurities more certainly, for
example, as shown in FIG. 13, gas supply units 80, 81, and 82 for supplying
an inert gas such as N, gas may be separately provided on the top of
respective areés of the cassette station 2, the processing station 3, and the
interface section 4, and exhaust pipes 83, 84, and 85 may be provided at the

15  bottom of the respective areas. |

The gas supply units 80, 81, and 82 have ULPA filters 80,, 81,, 82, for
removing particulates in the inert gas respectively. According to such a
structure, impurities such as oxygen, ozone, and water vapor are purged from
within the respective areas, and thus a clean atmosphere can be maintained

20  within each area.

Incidentally, although the embodiment explained above relates to the
coating and developing treatment system for the wafer W in photolithography
of the semiconductor wafer device fabrication process, the present invention
can be applied to a coating and developing treatment system for substrates

25  other than a semiconductor wafer, for example, an LCD substrate.
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cooling the substrate after the heat treatment;
performing exposure processing for the coating film formed on the
10  substrate; and
developing the substrate after the exposure processing,
said method, further comprising the step of
supplying a treatment gas to form a protective film on a surface of
the coating film after said step of forming the coating film and before said
15  step of performing the exposure processing for the substrate.
2. A method as set forth in claim 1,
wherein said step of supplying the treatment gas to form the
protective film on the surface of the coating film is performed after said step
of cooling the substrate after the heat treatment.
20 3. A method as set forth in claim 1,
wherein said step of supplying the treatment gas to form the
protective film on the surface of the coating film is performed during said
step of cooling the substrate after the heat treatment.
4, A method as set forth in claim 1,
25 wherein said step of supplying the treatment gas to form the

protective film on the surface of the coating film is performed after said
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step of performing the heat treatment.
6. A method as set forth in claim 1,
wherein the treatment gas is a gas which reduces surface energy of
the coating film.
10 7. A method as set forth in claim 6, wherein the gas is a gas which

makes the surface of the coating film hydrophobic.

8. A method as set forth in claim 6, wherein the gas is a fluorine series
gas.
9. A coating and developing treatment system for performing coating

15 and developing treatment for a substrate, comprising:
a coating treatment unit for forming a coating film on the substrate;
a developing treatment unit for developing the substrate;
a thermal treatment unit for performing heat and cooling treatment
for the substrate; and
20 a treatment gas supply unit for supplying a treatment gas to the
coating film formed on the substrate to form a protective film on a surface

of the coating film after the coating treatment and before exposing

treatment.
10. A system as set forth in claim 9,
25 wherein said thermal treatment unit includes said treatment gas

supply unit.
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on which the coating film is formed;
a cooling treatment unit for cooling the substrate after the heat

10  treatment; and
a treatment gas supply unit for supplying a treatment gas to the
coating film formed on the substrate to form a protective film on a surface
of the coating film after the coating treatment and before exposing
treatment.
15
12. A system as set forth in claim 11, wherein said heat treatment unit

includes said treatment gas supply unit.

13. A system as set forth in claim 11, wherein said cooling treatment

20 unit includes said treatment gas supply unit.



