; 1"e3eeble &t (1 161T1BN~_O 4 FEf3 2D03 EXPOSURE APPARATUS AND | TS MAKI NG
METHOD, SUBSTRATE CARRYI NG METHOD, DEVI CE MANUFACTURI NG METHOD AND 5 DEVI CE
TECHNI CAL FI ELD The present invention relates to an exposurengﬁﬁaratus and
its maki ng nmethod, a substrate carrying nethod, a device 10 f&Btﬂméng
met hod and a device. Mire particularly, the present invention relates to an

exposure apparatus conprising a substrate %arriage system and t

maki ng the apparatus, a substrate carriage nmethod using the subgwmmmmwmmwmmﬂ
carriage system a device nanufactur%ﬂ% ﬁgqxﬂéing the 15 exposure
apparatus and a devi ce nanufactured by the dévice manufacturing netABY%*

BACKGROUND ART In the lithographic process to manufacture devices such 20
as sem conductors, exposure apparatus such as a so-called stepper or a

so-cal | ed scap¥pPOsHrEPICPPARASEY. AND T THNAKINE MRTHOPOSYUR SARRTAL US,
in order to transfer a pattern forned on a reticle as a mask onto one I ot

of wafers, theaARREINGedMETRODS | DEAEICRNIMANUFACTURING f METHOD VERE
stage, 25 therefore, a wafer carriage system serving as a substrate

carriage syst ®BVIEC& ranged. Fig. 34 shows a schematic plan sectional view
of the conventional exposure apparatus 300, focusing mainly on the a
*@00002* _0 ~ FEB 2003
TECHNICAL FIELD
The present invention relates to an exposure apparatus
and its making method, a substrate carrying method, a device
10 manufacturing method and a device. More particularly, the
present invention relates to an exposure apparatus comprising
a substrate carriage system and the method of making the
apparatus, a substrate carriage method using the substrate
carriage system, a device manufacturing method using the

15 exposure apparatus and a device manufactured by the device

manufacturing method.

BACKGROUND ART
In the lithographic process to manufacture devices such
20 as semiconductors, exposure apparatus such as a so-called
stepper or a so-called scanning stepper is used. With these
types of exposure apparatus, in order to transfer a pattern
formed on a reticle as amask onto one lot of wafers, the wafers
need to be loaded onto, or unloaded from the wafer stage,
25 therefore, a wafer carriage system serving as a substrate
carriage system 1s arranged.
Fig. 34 shows a schematic plan sectional view of the

conventional exposure apparatus 300, focusing mainly on the

TR
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2 wafer carriage system The exposure apparatus 300 can be inline connected
and suitably used with a coater devel oper (Coater/Devel oper: hereinafter
referred to as "C/D', as appropriate) not shown in Figs. In Fi@., 888 Ahe
portion other 5 than the air conditioning systemand the wafer stage WST of
the main body of the exposure apparatus is omtted. This exposure apparatus
300 conprises a first chanber 202 and a second chanber 204, arranged
alongside in the Y direction. Wthin the first chanber 202 nost of the
waf er 10 carrwaferspsiréages yedesed. Theaxdudur,e appd het s€800d acianbel 1284,
the main body of the exposure apparatus (portions other than the wafer
stage WBT i s oahheetedn &ng. Sd4itebhay tusedf ewsthheapattetarf odeeedlopetrhe
reticle not shown in the drawing onto the wafer Wnounted on the wafer
stage WBT is hoasédr/Revahepent ehegariniadde rsyse ter todprtiosess an OXDfui des 206
extending in the X direction (the left and right direction in Fig. 34 )

and a Y gui de3RDBOPEEAERY MHOVBOVREIXFdGSde TREAT 1 Rb/ St §@étéf0nF@’gheB4 in
t he. depth of flel d%] and, extending in the Y direction, serving as carriage
gui des . Yhati %e@léé@ri%l%ﬂrqré]ﬁb%c?ﬁsﬁ:eé“ §tné?t é%é’laéelrt Sgéﬁét Fatestt he
first chanber 02 and E g %opﬁ chanber 204 g 5 W t hin % first
chamber 202, GRbBER"sPEE¥ @ & S*BPTBEEi BRPFR2ER tﬁé OPiEERE - of the X

gui de 206, carrier ‘gREQtéﬁ@olQ&é"‘ &aﬁﬁfﬁ&“}ﬁcg ?:‘isehe?te?‘:’%ggcé‘ﬁéﬁwﬁér

mounts 210A and 210 carrie ina

abbrevi ated a a LR | e ity

slices of waf g?so%fzi g g 2 %g%og%?%?%écta?z{/rea{% rrangedt;g%{%1 r?] t%gw de
206, a hor'ZOHE@EcthHtede%HHﬁ(%EE £8rst QialtbS: 2003 Boscabarchobphte214

that noves along the X guide 206 and is driven by a driving unit not shown

in the drigv ngaigiafkaggeten Alss@ou@Rdt heydagih dee, a mafer skeaddasru@ddrand
a wafer unload arm 218 that nove along the Y gui de and are driven by a

driving 5 uni eonettsdawdin modyeodr ee ko vy aapgedt usn (pdditioas, oeRethe
end of the -Y direction on the -X side of the Y guide 208 within the first
chanber 202, &heurtitablager stagy WHAbLe) o220t edpabFegof3 beithgtf tnehyfdrsven
in the XY two-dinensional direction is arranged. And at a position that 10
i s predeterni hbd ghstancefapaed Pn the rytéciecrponshewem Lhi sheudneubne

220, a wafer edge sensor 222 is arranged.
onto the wafer W mounted on the wafer stage WST is housed.

15 The wafer carriage system comprises an X guide 206
extending in the X direction (the left and right direction
in Fig. 34), and a Y guide 208 located above the X guide (near
the surface of Fig. 34 in the depth of field) and extending
in the Y direction, serving as carriage guides. The Y guide

20 208 is arranged in a state where it penetrates the first chamber
202 and the second chamber 204. Also, within the first chamber
202, on both sides of the X direction in on the -Y side of
the X guide 206, carrier mounts 210A and 210B are arranged.
On these carrier mounts 210A and 210B, open carriers (Open

25 Carrier: hereinafter abbreviated as “OC” as appropriate)
capable of housing a plurality of slices of wafers, 212A and
212B, are respectively arranged.

On the X guide 206, a horizontal jointed arm robot (a



Al though it is omtted in the drawing, the wafer stage WST noves two
dinmensionally in the XY direction on the supporting bed held by vibration
i sol ati on pads, and the pattern formed 15 on the reticle is transferred
onto the wafer Wheld by the wafer stage WST. Also, on the - Xx0di HEB3si de
the first chanber 202, an inline interface_portion with the ¢ D (not shown
in Fig.) (hereinafter abbreviated as inlind I/F portion) is arranged. 20
The operation sequence of the exposure apparatus 300 in Fig. 34 is next
descri bed. As rem ' : i.St I
s%éﬁiﬁeﬁ"}éﬁotL%d"@Bgéir&&ﬁ{ééﬂglgg Seh??%l}l Eﬁéaga EQ%fﬂle%nt he

process by the (not shown iIn romthe robot armon

C/ D side (als t [0 Y = r t : t.he I/ j de
25 (al so not ;bk%\%mdllsir}%—\llz%.u@sla H%%egka?av%rgrgni gﬁghde%{v{mo étshirn%%aé%g'er Atlj—LoS%!t’he
inline delivergmanRort igeAdRy thiss reebobaar BxmFR16tand he prd Zantidlad Qivat ed
arm robot 214 noves along to the left end portion of the X guide 206,
reaches out itdg that WOBe2003nd ane voyatdet edi Até ner Oedn iRy ian@rAGfitigon
t hrough the opening in the chanber 202, and receives the wafer Wfrom the
i nline delbverumg portt isdrownlhien arhme afrdviieng chod 24vkrideeh carries the wafer
Wto the position referred to as W20 in Fig. 34. This 5 carriage is
performed, wth the Iar mdofi ttilea,r obot-h214ndop it thy ahdliexeendbmer( dringk i+X
sone cases, noving vertically). The horizontal jointed armrobot 214, next
moves al ong t e de glitée vovide dtevwithhn thit f1r$t chambesat &y f asinng ate
turntable 220 . Then, the armreaches out and carries the wafer 10 Wto the
posi tion referf™&Faty d80Ae). 249 CarelRi €fpbsitPoRinehe Haiven Wi £he XY
delivered ontag the_turnLabuﬁe§20 by .t he arm of tge roQgt 214. This delivery
i s performed, B IR HPYHeAFRFSEOTHE FoHBEI2Y4 dinh§tia PPFhEE AR
turntabl e 220., After, the deliver t he turntablge 20Q,i.s_rotatab driven 15
by & drivitg d7sPERrRSEERe TR FRRCG AR Ty TRl e ARR e S by
t he turntable i §.qrot d. i r ' by t he waf er
éﬁgleﬂazoc < zf‘%]cg a D40 d6e A%‘?édrorbﬁ ldgeaffﬂﬁ%é"/

edge sensor 22 waf er edge ~ In accordance W _The
detection signals, & LAY Qltl 85 &APLLSHOWD tHR Bir@wihgQPERE NG # i YR ON

on the 20 direction of the notch of the wafer Wand thé eccentricity

(direction angiammenés thetireem dig Lant ef t8t el vedefoVbard et geaitiely of
the turntable 220. The main controller then rotates the turntable 220 to

set the notch ot iea bfy vherweien isorapieseliLigy Bed dheesdtOdrn IforadesDd
finely drives the 25 turntable 220 in the X direction and the Y direction,
i n accordabce au tthd hee i die ecd | torecofmorshtorany theliwaetdr oh odnjpdnertheof
the eccentricity between the center of the wafer Wand the center of the
turntabl e 220.wagien i apetIHti on, 0 4 FEB 2003 5 corrections are nmade

on the direction of the notch of the wafer Wand its central position.
Also, on the -¥X side outside the first chamber 202, an

inline interface portion with the C/D (not shown in Fig.)

(hereinafter abbreviated as inline I/F portion) is arranged.

20 The operation sequence of the exposure apparatus 300

in Fig. 34 is next described. As a premise, the wafer having

completed the resist coating process by the C/D (not shown

in Fig.) is passed from the robot arm on the C/D side (also

not shown in Fig.) to the robot arm on the inline I/F side

25 (also not shown in Fig.). The wafer is then to be handed over
to the inline delivering portion by this robot arm.

First, the horizontal jointed arm robot 214 moves along

to the left end portion of the X guide 206, reaches out its



At this stage, the load arm 216 is at the predeterm ned wafer receiving
position, and by the correction on the central 5 position nade above, the
center of the wafer Wcoincides with the center of the |oad Erqﬁgi &Qe

waf er receiving position. As for the Y direction conponent o 4t 2
eccentricity between the center of the wafger W it nmay be corrected at the
standstill position of the |load arm 216. 10 The | oad arm 216 then receives
the wafer Wfromthe turntable 220, noves along the Y guide 208, and
carries the wafrtowasl thet inline gkl vévirg mhieon hberaabér tise agee VBTY
which is waiting at apredetermn ned | oading position. The wafer Wis then

| oaded onto the tRE ehasioage 2087, aafdr ¢ Behves pdwura fey s fpenf bhersthbing he
waf er W Wien exposure is conpleted, the unload arm 218 carries the wafer W
whi ch has beefetkposedd EOHHAR i t TREAE 0§ B HEaRGtoal AdVa ERErXe§utR
206, where the arm.of the robot 214 is waiting. The wafer W is then handed
over to the a‘i”?rf%? Y’?ﬁ@ Fglﬁopoﬁiﬁ,loﬁorﬁﬁﬁrifgdf'?ﬁaﬂ VodeiivELEd £6-t e il ine
delivering portion_by .the arm of the, robqgt 214. addition, with the
exposur & Spparit HEadY s SeRoRE0=gr THER AT GET Re HObGEDAZE L ¢l Bing
direction wer t a t ent t vered the deliver f, the wafer
bet ween 25 th%nﬁuégggé?gﬁ%z ? %nl t%éggi%%ge hJ%ﬂ%ﬂﬁtYEF%& % y)[he r obot
214 had access to t r, Wt hi : 21.2B, Le nt
210A or 210B noved @ger\t@?ia ﬁdﬁg%oegggﬁggacajgﬁgﬁk? te Zﬁé'gﬁ%ggfﬁ?ﬁégv\éﬁ%%@yt o]
be accessed tenshe flei@ht2 ddene Qidnk EnBi2008 6sal Brofcd head b9t Rd4.
As descri bed above,” with the conventi onal exposure apparatus, when maki ng
an inline conpechtopl&iz2i .t heh&h PtHhgriMdattels fupemnid eir hds taebeafer

i ndependently arranged in between 5 the exposure apparatus and the C D.
Ther ef or 6,0 spacae frore pheithbhneefédFredrdd as had. t arhe secuned pasitieor) ean
room where the exposure apparatus was set, increasing the equi pnent cost of
t he cl ean roobhe Avgber vt hs t el Coavent onal tlex post ealappaz 20 usy the d4fn
overal | positioning of the wafer was perfornmed on the turntable 220 that
can be finel yofiriheenobattdiled XY Thwis-dé hevel vrisl pei fecnedn by Soyering floz
overal | positioning was necessary, in addition to carriage tinme of the

waf er . Furt h@ffo? ,t%%aé%bQEsz%%c@%s%Yyl%EW%W? wprtheetoveiaple 220.

ositioning; therefore, the utility 15 efficienc space efficienc of the
gpace mﬁth?n t he Cﬁ%ﬁg%ythedellveg§,theturntabl% (MP?srotatablyd%?ven

15 by a driving system not shown in the drawing, and thus the
wafer W held by the turntable 220 is rotated. During the
rotation of the wafer W, the wafer edge sensor 222 detects
the wafer edge. And in accordance with the detection signals,
the controller (not shown in Fig.) obtains information on the

20 direction of the notch of the wafer W and the eccentricity
(direction and amount) between the center of the wafer W and
the center of the turntable 220. The main controller then
rotates the turntable 220 to set the notch portion of the wafer
in a predetermined direction. It also finely drives the

25 turntable 220 in the X direction and the Y direction, in
accordance with the X direction component and Y direction
component of the eccentricity between the center of the wafer

W and the center of the turntable 220. By this operation,



202 was not sufficient enough. In short, with the conventional exposure
apparatus, there were a lot of problens to be inproved, such as the tine
required in the wafer carriage process, space efficiency vvithilthrag fug
chanber and the clean room Therefore, the energence of a newtechno qu to
inprove the tine required in the wafer carriage process, space efficiency
was awaited. Al so, as described earlier, wwth the conventi onal exposure
apparatus, the access to the wafer inside the OC was 25 possible due to the

vertical novepept of ;the g@gﬁdaﬂﬁgﬂgag{e{ ﬁmatp?ga CAUSS 1 4, %ffg&g%&%f%%ve

access to the wafer, the robot e ver mechani sm™o e arm

integral w thyt heq okt 214 needed i Jgpve along the X guide. And if the
0 4F E 8 20p3 vertical nechanismwere to be incorporated in the robot arm

side, the vertical akrekes W,samé flekdagemssl 4 K@Mt hend QRS WafiSledt O
the bottom wafer had to be at [east 240mm which is a |long stroke. This

al so results iwafichersyesivialy pecharnmsmbdie) ngel @6 gee dhiesebar ehd hententli cal
mechani sm were incorporated on the carrier nount side instead of the robot
arm si de wht hpolse tdemveatiecalab vex pdsurendpmao attilse wWaftelr Wheo iexiodas erith
apparatus handling the 12 inch size wafer, other than by the inline
connecti on wi tthet kenCed afdthe ihedopen hrtheryalidre neafesrvican plos tdwsned
and carried by an open/cl ose type container called a Front Opening Unified
Pod ( her ei naf #6r fpef Bre el dig e IqrOgPMPRS eap S pEh ate)cen i idiet }& ek welee
exposure apparatus enpl oys the FOUP, however, in order to maintain the
degree of cl e&kis FRBECT i Hbe tiaf PP it Bap e eprractadt Fhomtendsting)

when openi ng the .dqoor of_ the FOUP, the FQUP needs to be pushed against the
external wal k POFHHET G t0n A5t @ 2 hrerefore, the nount where the FOUP

o oo e et A R LRSS, bRyt e
turntable 220, moves along the Y guide 208, and carries the
wafer W so that it is positioned above the wafer stage WST,
whichiswaitingatapredeterminedloadingposition. Thewafer
W is then loaded onto the wafer stage WST, and then exposure

15 is performed on the wafer W.

When exposure is completed, the unload arm 218 carries
the wafer Wwhich has been exposed so that it comes to a position
above the X guide 206, where the armof the robot 214 is waiting.
The wafer W, is then handed over to the arm of the robot 214,

20 and is finally delivered to the inline delivering portion by
the arm of the robot 214.

In addition, with the exposure apparatus, the strokes
of the arm of the robot 214 in the Z direction were strokes
of an extent that covered the delivery of the wafer between

25 the turntable 220, and the like. And when the arm of the robot
214 had access to the wafer within the OC 212a or 212B, the

carrier mount 210A or 210B moved vertically, so as to adjust

the height of the wafer to be accessed to the height of the



access and open/cl ose mechanismfor the front door of the FOUP, and the

| i ke needed to be arranged. As a consequence, this led to a | arger size
conpared with when enpl oying the OC since the front side of 2 {Ffsé rzl'i]tJ
chanber 202 further extended toward 25 the front of the appa t
Furthernore, with the conventional exposuge apparatus, when delivering the
waf er during the carriage process, the OC arranged was set at a hei ght near
t he delivering height 0 4F EB 2003 8 of the wafer to the wafer stage
WST. By this armapgerepitrobdle 2e4tical noving distance of the robot arm or
the turntable and the |ike was shortened, thus the wafer carriage tine
reduced. The hei ghtPof deheriaedr aboxge WETEabEhe CHAVENSIONRdS SHRRFRES
600mm si nce the total height needed to be maintained as | ow as paossi bl e,
and the del i vaPR¥eR Hes gt SeF Mehénged A Nise EABNREHOPN dfhh 6htehE/Puri?ﬁ%1bl e
was al so set around 600nn1abo the floor. The hejght around 600nmm was
perni ssi bl e stitE"$ He FsPIEtHpn MEﬂﬁ%ﬁaﬁeRﬁ?@?gt A ARG 1B RerRen and

d 10 Fb d h f hat f f | I
"nches i 0% 261 S TEGAPEREY CRLBo TiieC Bt HhGRTTSn doree é“ﬁ?rt’it}}e
arrange the OCor,ihe FOUR. Thal i o%émewreeros havkao.t be, 125 ogh, size.

t he hei ght aroun above oor I'S necessary i‘ons

fromthe humﬁhé%&a&lmeagﬁgrgehgtwg s\é'tev‘in%f'@£§i1? ec’he}[’\’ﬁgﬂl?ﬁgﬁﬁscé&the

waf er inside the isto made w th thé Tobot arm so he carri age
systemis in gpmppa WM iinthesmpparatus enpl oyi ng the FOUP, since the
accessi ng height of the topnost wafer in the OC is around 1170 (900 + 270)
nm above the floor mnsb} heivRf ehe2@odebhvebhad Reip@tturico ddiddatuy,abtigei s
around 600 mm above the floor, the strokes of the robot armin the z

di r ecti on tbecovesa X posieliyniaggef thestd id myga s pearfomme dldm $ hientow eaisssl ¢ he
size of the driving nechanismin the Z direction, as well as require nore
space in the ¥20thealcarpvefentlpidrtivenrigbohe i mwoattd MemsAnadditfemtiont he
i nconveni ence reduces the throughput due to increasing wafer carriage tine.
Al so, other t$an timre ofgar arvieneldf podshitvening whe natessayyvi hiniaddieion
connection with the D, a so-called stand-al one 0 4 FEg ~ 9 operation in
whi ch the expB@Gﬁéréﬁﬁéﬁdﬁﬁﬁ3ﬁEhéﬁﬁéﬁétedF$¥%%$%m@rﬁaﬁEﬁcﬁﬁﬁﬁ%%%ﬁ?@F%ﬁWt
such as the CD is ayail n this case, a container nount to gfe t he

carriage cont 3Ph8TY whef et % V%ﬁ%%llgp?&ﬁ&ﬁﬁﬁ%ﬁmiEQﬁ??%RF%W'WQﬁ 55t T Anged
within 5 the chanc_aéncAn thee \év%f er |%/% ed_bet yeen thetﬁgnéﬁénr{;gé
51%8%? &% EPEGEPRTS the A bF :

pl aced on the contai ne un carri age
system In thegg §a§ sOof oLt hey Al ong, 9 ratlon descrlbed above, an open
type contai ner suc as the mas conven onaIIy used 10 as the carriage

container. Wth recentnhe¥posM® @RPASATAStional exposure apparatus, there

were a lot of problems to be improved, such as the time required
in the wafer carriage process, space efficiency within the
20 chamber and the clean room. Therefore, the emergence of a new
technology to improve the time required in the wafer carriage
process, space efficiency was awaited.
Also, as described earlier, with the conventional
exposure apparatus, the access to the wafer inside the OC was
25 possible due to the vertical movement of the carrier mount.
This was because in order to have access to the wafer, the
robot 214 or the vertical mechanism of the arm integral with °

the robot 214 needed to move along the X guide. And if the



handl i ng wafers of the 12-inch size, however, the trend is to use the

open/ cl ose type contai ner such as the FOUP to house and carry the wafers

before and after exposure, in order to house the wafers in a gleRasngg;

environment. 15 In the case of enploying the FOUP as the carriage

contai ner, however, it is difficult to use the conventional structure of

t he exposure apparatus with the OC wi t hout” any nodification. Follow ng are

the reasons. Since the clean room where the exposure apparatus is 20

arranged is V§r¥tJC.8<§§L|ﬁ(e&ﬂagfgﬁr\%%e' ?'t?e F%Jneécief £ dP KEeR ! ?ﬁb&'t.(’?{:mar ea
[ 0 é uni t's of

small . Thererore, s requrred T fective arrange as mucl

exposur e appa S fl\l%?p,yﬁg n
consi dering t%gé\g\brt%%b‘??ﬁ%/@%fS%E%&%rﬁ%&%ﬁ#% ﬁ&e]r E;E/gt@grsn effici elrig?m%’?@t he
25 AGV (Aut onghieey Gub degk VodW i s hadl Be BYt SPELd LIt Ofsohe GheaR fgom

the path is nost preferably arranged on the side of the front surface of

the exposure appangt &8rok&Q, THid Miso ast.td He hest veayouhlwagtHahesho
arrange the exposure apparat us 0 4 FEB 2003 to on both sides of the path,
and faci ng onpeangtllaergen tie tdeo patheive ridicwdere chleo ienpheye snchrpokayedt
and al so i nprove the space efficiency of the clean roomas nuch as

possi bl e, theodephd cdritier exposurse dappasdeas néetse tolhet maiMmisaideedisb
small 5 as possi ble when considering the fact that the size of the exposure
appar at us i ncteasesnveniiivheli gpevamentrpa yedifsor mance. However, in the

case of the exposure.agpar atus enploying the FOUP, due to the nature of the
FOUP, the open/cl osBitifi ENE0SBPOBRES P2 FrEds handelng tdifged ancthéize
position facing the container nopunt a consequence, the hgpé%g/ ?}l Qse ynit

. As

and the robot "&fif€h PERAL/ GHRPBaBE the tWaFER S HP e ¢8deP8 be
arranged jh a _direction_in.the th of the ratus, . d_the front_side
of thg cHanbeF s CPRlisROF tR&r gﬁ eﬁ%gﬁrﬁar&o roeuasﬁtaﬁ]@vﬁgﬁrgﬁgl %}'i ﬁé t he
OC, which resul i I r.sl er.ef - £ ficul ¢
satisfy the régé?’/ggg%tes@gggc?|%%%i%%%y%%llgaegn%%8yl %ﬁﬁ?%e&lfﬁ§€oat&8and
at the same time, LURGGYE L Derapaey €hf hel epYpoiad N ol Gan £100m 28 Ahgo,
sinply addi ng the open/close operation of the door of the FOUP to the wafer

carriage sequence fe EQ?o%Q@E%ﬂ%qﬁéﬂ@i@&@ AHRPROBD L% BRIy | 119 orhe rOC
| eads to a decrease in throughput. This is because the open/cl ose operation

of the door ofotnhe QA and delae c@psr el & onl 1 9e 866aSS dbhewrdEr (by pbeeld
robot arm are out of sequence . And, in making access to any wafer housed

in the FQ, dnsar deon @ntrsume )t hiteraopiedemics thiec hicas toife theb®O U, mtbeni ng
into contact with the door of the FOUP do not occur, and to suppress the
decrease in t FOURghpats t@bé FEBNLOER Aihstushecex heropenadllosé Wpefatrisen of
the door, it is preferable for the door of the FOUP to be fully opened, so
that the robotchamnerediOds athessfpset hehaamenn i e rhhattéiR i soP lere dFoup
fully exposed. For these reasons, it is not so easy as it seens 5 to add
t he openi ng oféR&GtoReaKErEhE2LLBSTAGCOPtRit SiMsf oFfREsSs to the wafer 1s

made.

20 Also, when the FOUP was employed, a robot arm for wafer
access and open/close mechanism for the front door of the FOUP,
and the like needed to be arranged. As a consequence, this
led to a larger size compared with when employing the OC since
the front side of the first chamber 202 further extended toward

25 the front of the apparatus.

Furthermore, with the conventional exposure apparatus,
when delivering the wafer during the carriage process, the

OC arranged was set at a height near the delivering height



door of the FOUP to the wafer carriage sequence of the conventional
exposure apparatus. As is described above, with the conventional exposure
apparatus, many problenms such as the time required in the wager ggg rriage
process, space efficiency within the chanber and the clean room needed to
be sol ved, which consequently led to the igncrease in the manufacturing cost
when manufacturing a device such as a sem conductor. The present invention
was nmade under such circunstances, 15 and has as its first object to

provi de an expbdureewafparte dde vabensttteye ETnakBng tilkeaappagatast, ange a
substrate carriage nethod, that contribute to reducing the manufacturing
cost when nanvéatiodl nmpoaidevitetanch e theamondugt ot the | surhieakkeond
obj ect of the present invention to provide 20 a device manufacturing nethod
that can manuiR@thed lkedexs ebostieneds thusdhicvnbiee corrangs Uigeredwsedand a
devi ce manufactured by this_ nmethod. D SCLOSURE OF | NVENTI ON 25 According to
the first aspee® RIiqhe G d8entafRveht? o, "I haOuss theodilaed Wasi¢spund

cxposure ApPaLahus Lhal. |5, 0i0g oo g AN pubsliate pLacssl g

del i vering £s4p£§§%51e, and the delivering height of the wafer from the

robot arm to the turntable was also set around 600mm above

the floor. The height around 600mm was permissible since the

size of conventional wafers were mainly 8 inches and under.

10 However, due to the fact that the majority of wafers will be

12 inches in size, this height may not be the most appropriate

height to arrange the OC or the FOUP. That is, with wafers

having the 12-inch size, the height around 900mm above the

floor 1is necessary due to restrictions from the human

15 engineeringpoint of view. Therefore, when access tothe wafer

inside the OC is to be made with the robot arm so that the

carriage system is in common with the apparatus employing the

FOUP, since the accessing height of the topmost wafer in the

OC is around 1170 (900 + 270) mm above the floor and the wafer

20 delivering height to the turntable is around 600 mm above the

floor, the strokes of the robot arm in the Z direction becomes

extremely large, resulting in 570mm. This increases the size

of the driving mechanismin the Z direction, as well as require

more space in the vertical movement of the robot arm, and in

25 addition to the inconvenience reduces the throughput due to
increasing wafer carriage time.

Also, other than the operation of delivering the wafer

by the inline connection with the C/D, a so-called stand-alone



12 portion which perforns delivery of a substrate between the substrate
processing unit, the substrate delivery portion including a first delivery
portion which delivers a substrate to be exposed between the substrate
processing unit, and a 5 second delivery portion which del il&FfEBa283ibst rat e
whi ch has conpl eted exposure between the sybstrate processing unit. Wth
this apparatus, since the apparatus conpriSes a substrate delivering
portion which perforns delivery of a substrate between the substrate
processi ng Univheirdtiilon iRt @hieh, tA0 égobilé Neopart £EINGE R QR cthirglrvas
arranged i ndependently with the conventional apparatus, does not have to be
arranged i ndeperdeattky. ptheeetang, uhlie spaneapecsseyly 19 ardidngsid heIn
inline interface portion in the clean room can be reduced, which inproves
t he space effittiiencgseand canta e esoitrtte thSpéqueptieatcaasiagyd colnd adnean
room which in turn results in reducing the manufacturing cost to
manuf act ure dewiecestsectefEs sediamriliendreartiedbidi tooas aheasybd tighd n
delivering portion conprises a first delivery portion which delivers a
substrate 20 Bécexhahgr betl\mééﬁhteﬁféa‘%@b%r%@ﬁl‘mm%ﬁ:ﬁv@e@nﬂﬁ@ ceo taddes
second delivery portion which delivers a substrate which has conpl eted
exposur e bet Wl (e CBUH CLNE 3FNGTeB PR aRf CheThef oF Vi@ dq Ry g miadge
sequence on the Ioadin% si.de of the substrate before exposure (delivery of
the substrat e SBFddHe S¥i<at e processing unit) and the carriage sequence
on the 25 unl oading.side of th bstrate ich has .conpleted.expasure

02 1 Bop i EHE Sl e A e R ST BB R,

(delivery of the subst bstrate pro

per formed i ndepe t i i r Sl t n
be avoi ded whggleggﬁg tLé %%tnag’f%ﬁ?ﬁ% gg(ﬁg@@@gpgg é%%%ésr? € %glgrel%gge
sequence £@anngls he exegutieth due, 1o e r egaen thalknthe SR abe ARG
conpl eted exposure has not been delivered to the substrate procéssing unit
side. Wth thefidiSth EXREEH L APRHALIUS- BLIOIAiIRY 1HRuhR S BrRS@Mend is

i nvention,the substrate delivering portion can performdelivery of the
substrate betweetisa tSubsipeal/eleale tage @t aindheustbss A FPUBCES $ictG e
unit. In such a case, the delivery of the substrate is perforned between a
substrat e car mnageaamy aheawgéd renbeliorsubstr af ee pracessirg, um tordade to
therefore, 10 conpared with the conventional case of perform ng delivery
via the inlinédduseertracergfmms am & e sandserervfi winerdry of the substrate
can be reduced. Thus, dust being generated can be reduced, and the
product i oh®cost cadnie g GreAST qreariirentbe FOUFRS thpFavemBae dontaHay el d

of the device. 15 Wth the first exposure apparatus according to the
present i nventiEVate Y rist HAINBHE J&t tih e apaveaisarsdtle SdUGHGeng

ti [ de at | t inji gdnterf | qad 30 ). i.ch
Por  or ms. dol | o J 6 R S SLREPAF LTS A6 oo CEa ULy S St e -
carriage arm ﬂgkﬁuch aé¥gﬁ%hgo the delivery of the substrate to be

owlin reds S. . . . .
exposed between e cé?rlage ar mon the substrat e processing unit side is

performed with the ifqljne dnternf t f
delivery is reduced,srltﬂhcle2e (fl?;ét %{lhegat%iﬂsoqg@r@{%eeﬁm%a%%ﬁ%&ugéﬁws s

addi tion, xphe secopddald very pe5thoni 9fqddis Substr atep2ordebbyerdi d%eep
portion may further” include an inline interface unloadparn1mh|ch perfornmns

delivery of thesabsbralreahawinD. comyrifRe £XPOSYr e det veeBotdTer srithisidlat e
carriage arm Wth the first exposure apparatus according to the
arrange as much units of exposure apparatus as possible within
the limited space. Meanwhile, when considering the
workability of the worker and the system efficiency of the
25 AGV (Automatic Guided Vehicle) due to the automation of the
cléan room, the path is most preferably arranged on the side

of the front surface of the exposure apparatus. So, in this\

case, the best layout wouldbe to arrange the exposure apparatus



O 4 FEB 2003 |3/1 present invention, in the case the substrate delivering
portion includes the inline interface load armand the inline interface
unload arm the inline interface unload armis preferably arranged al nost
directly below the inline interface load arm 5 In such a c8sefEB@03 arns
are arranged vertically, in a structure omé above the other, therefore,
conpared with the case of arranging both arns side by side, the arrangenent
space can be reEtlé saved, and the nei ghboring space can be efficiently
used. 10 0 2RPFRPTH063988 Wt RhenBathy senexpasiing apparBPtBeECEdER et o

t he present invggtion, in the case the exposure apparatus_ further cogggises

a subst rat ePEEEGE" ARETIESIn WhP HRL QUL aR & 3 e8P dt L 8X fERHAT S
nmounted; and a s%bst%?tg.carriage %¥sten1( 100 ) 5 which carries. the
substrate in rBepsctifaCtRECEuBSt FX eCJsﬁaa{ber,oor“hé‘ss%’élr AfePREPLELRY nGhe

ti b i 12 Li ti f
Phe subst rat o o5 soeu s e ERBTRRbub PRt L EP ROpRoRD & baA RBte 2.
| h R |t . . Cch
| ndependent |y ai Phorhe Conment |onar tapeararie, “asEathaf BhbaoPEe e arPangea

!ndependentlyexﬁbgg@&orgppabgtﬁsacgne§@§§§§rywiehar£ﬁ@96iﬁ§§ob@héﬂg in
interface portion in the clean roomcan be reduced, which 1nproves the

space effici epeyfoandnean reduces the equi pnent cost of the clean room
which in turn results 15 in reducing the manufacturing cost to manufacture
devi ces such as senHoeadect drsthévdde 61 ageexpdeusebiipate debiyesi ngg
portion can be structured by a robot arranged in a cornered portion of the
chanber on a $hdeFOher educhecstthst naterprofess: MPURMi thiesopenbeleoesnesied,
and conprises an armthat rotates 20 and extends/folds freely. In such a
case, thelGrrafigehendoof nérds ubstheatee reageidage shst posandonhfasubgt thee
delivering portion does not have to be nodified, even if the substrate
processi ng unFPRtalEBANBeERE- atr e CONGHAVUSINGE ot hehepehdnabeseorndh andher
side of the chanmber. Also, in this case, if the 25 inline interface portion
were to be arFEﬁgEB?OFrﬁb%ﬁWéﬁﬁﬁﬁﬁﬂn%ﬁaQ%éj§%B§¥$é§eh@&ﬁﬁﬂa@é E?@t%&pﬁnd

the substrate_delivering porti.on dogs nqt, have to be dified, even if the
inline interfgsgdﬁbe??S%rﬁggfgﬁﬁbQFEEe %lfﬁbl?Fhﬁfg§? OhfthEEPRABADE? < or

on And the front side of the chamber is thus further extended

15 compared with when employing the OC, which results in a larger
size. Therefore, it would be difficult to satisfy the
requirements described above, of employing the best layout
and at the same time improve the space efficiency of the clean
room.

20 Also, simply adding the open/close operation of the door
of the FOUP to the wafer carriage sequence of the conventional
exposure apparatus employing the OC leads to a decrease in
throughput. This is because the open/close operation of the
door of the FOUP and the operation to access the wafer by the

25 robot arm are out of sequence. And, in making access to any
wafer housed in the FOUP, in order to ensure that accidents
such as the robot arm coming into contact with the door of

the FOUP donot occur, and to suppress the decrease in throughput



0'4Ft is U3 15 either side of the chanmber. According to the second
aspect of the present invention, there is provided a second exposure
apparatus that is inline connected with a substrate processing unit (200) ,
the exposure 5 apparatus conprising: a substrate stage (WST) on which a
substrate subject to exposure is nounted; a substrate carri def 68 2003m (100)
which carries the substrate in respect tg the substrate stage; and a
cont ai ner nount arranged on an opposite side of the substrate processing

unit 1n 8 chapheko(cde Joderfodd danien bBg ROIIAN ot 1 b AhStIALe

processing unit to t rriage systemis housed e cont ai ner

mount bei ng g PYRE §8oPlSEe R FHBBIFAIR QQM? <5‘§én¥\@' b haugesnd hopot
substrate, wherein the substrate carriage sys 100 includes a first

carriage gui Gm teafinsS actBesCcabr t R8s Hed Heritth tt'h% E.ﬁ@@h:ﬂgrléfsttl‘ij@ KD
which sets a first course to carry the substrate to be exposed respectively
from the substnateepposessi NBorithk se2089s@mg, ihei contadhebsyaiwlia saeond
carriage guide, that is, the carriage guide on the unloading side (16) ,
whi ch set$ a tsredadtheussenthd fogrearatt foroentihehé idlsisicoypperbaioar oy tHe 20
substrate having conpl eted exposure respectively to the substrate
processi ng urmdorandft frdecon@@P nép. tNe hwahes apparidaes , seqeomntai pdr tiount
is arranged on the opposite side of the substrate processing unit in the
chanber mher@QHﬂ?Qﬁﬂﬂnﬁﬁ|¢KP?ﬁﬂt¢cﬁPRﬁréﬁwﬁsubstrate processing unit 25 in
t he substrate carriage systemin housed. So by setting the length of the
carriage course (cdr idgdegGirabrdorbpHE  sUbSRrBE® GV RGEORIS IBRWMULM
appropriate length, the space in front of the container nount can be used
effectively, SRR T S Fléﬁgepro%l%n?:EBCQO%%t% HRoBsAvArfflait thRe'a58%% i n
t he spacg The inprovenent in gﬁace e |C|en%¥ hi n_t he %ﬂ&pber | l.ows in
0

all cases”sudfdstdHe PERCERE / cORRET LS o i §TH Hétb&Bthrr%tC@ 5B Ag Uni t
(for exanple, the ¢

o “the subst IR A b B8 e Ao RE b arh | s TR L B bE TR iy
i ncr easi ng the, 00 o1 tﬂt%hfﬁgﬁtql 19105 A0 D REPSAN A THEN el Lo 51 nce

t he space eff|C|enc f OVE Hee ef 11 ¢ienc
wi thin the clgﬁghrég) @nd the substrate carrlage systentand
carriage 10 sequence are are e equi pment cost, such as the clean room

and exposure appar aijisy 9@§Entq€%ﬂret?ﬁcf<ﬁfj#§§%ad%”9n@§r aueanseauancenddie
production cost to nanufacture devi ces such as sem conductors can be

reduced. 1 Al sqancﬁwaeeagh§t§lﬁq&tsrtabeje@rcrtaq&&m&t@ﬁhceﬂ?tssﬁeé &ppdrstus,
carriage guide, that is, 15 the carriage guide on the loading side, and a

second carri agee gldtliRnd bifakhaksngt fite CRIgd A QUG anstbst vat asi Mg fjdle,
t he | oadi ng/ unl oadi ng of the substrate can be perforned at the sane tine in
paral | el . | ndtilsodasehat tcorst pieies abd erdducine Hodgenafufdetdrisd cost
when manufacturing a device such as a semiconductor.
Itisthe secondobjectof thepresentinventiontoprovide
20 a device manufacturing method that can manufacture a device

such as a semiconductor at a lower cost and adevicemanufactured

by this method.

DISCLOSURE OF INVENTION

25 According to the first aspect of the present invention,
there is provided a first exposure apparatus that is inline
connected with a substrate processing unit (200), the exposure

apparatus comprising in its interior a substrate delivering



20.carri age guide and the second carriage guide arranged on a side of the
contai ner nount to be set formng a space in the front area of the
container nount. In such a case, when using a container wthout a cover
such as an open carrier (OC) or a container with a cover sugh res aggOUP as
the container to 25 place on the container nount, in either cases, a robot
armand the |like can be arranged in frontldf the container nount. Wth the
second exposure apparatus according to the present invention, the container
nount may be a unt 2B 04 Ft js.~~p3 16/1 to,pl.ace an qpen type
Contai ner (24BPT WP a MR BRGNS (S TSRS Sar S SR b S RS "L 04)
to place an opE |.ose type container. (10 whi.ch, houses, a.plurality .of
SUbSt ratee g & Snredt T T TG | PEF var ™ noHDUEPArEaredr et S oine s

0 4 FEB 2003 1 1G] 58, ' ' [ed i.ng. is..faqr

only in front£§6ﬁ%$ﬂgﬁ g a:%%ggfﬁ?%%g§p§5f%ggﬁgﬁﬁgﬁgggﬁgﬁgkgﬁ%ﬁ?%%??g%ﬁ% t he

latter case, thecontajery %e:rﬁt@!ea%%ﬁé’&a%e QG P oAt A ReT, 1S

arranged on the opposite si e substrate 5 processing uni't in the

chamber whd ch SRQUSES JERE ve@PNBELEInPREL b9 MAM Jd1e SUDSLERLEL LS @D%as |
systemto the substrate procCessing unit. Therefore, an open/cloSe nmechani sm

can to open ardn)i1esRd h&Jdaite dRayQdn R RV O3 ddR& LOHAIEIT can

be arranged in front of the container nount . Accordingly, 10 it becones
possi bl e to use thewi@UP tMithiadpgdies tsare Spare ghsidpdhe thadieriasd & t he
case of using a container wthout a cover such as the open carrier. Wth

t he second expabute sy adal 1xse macrpongi ¢ twhéchr peetfibrinaveriliorryt e a
exposure apparatus may further conprise 15 a rotation unit that rotatAbly
drives the comtudisieratreoatwedn thechulss toestes prbeesonhgiunart dhs itnd eyl izon
the substrate container can be rotatAbly driven by the rotation unit . So,

t he | oadi h@/ utiheAdnhgndiirea s Gacoborhd onubkichv@scanranged indeapedsett itvo

t he contai ner nmount can be decided in accordance 20 with the open space

out si de the chdffetheheoeyeahleoamatitatufe ERp6suPe pffatathe grranged
arranged, and also wth the work efficiency of the | oading/unloading of the
substrate cont@IRRENIRG i nghfrefReE es phlke SERGECR @RS oF Y tHre@ EF RAS rdEm

and the work efficiency of_ | oading/unloading the substrate contai ner 25 can
otk be Torr oo he Otk leacs Mttt o 101 (e IR0 oot R e,
processi ng system. can be arragged on the:&%fnl side or,on_the §ide of .t he

h
chanber via t R&IGH i HEPTRYRT f 48& S&ACEorE Lo W Hout 27401 hig™t AEGUGH St Hde

inline inigrf%§§xﬁ§¥éﬂé”Eost of the clean room, which in turn results in
reducing the manufacturing cost to manufacture devices such

as semiconductors. In addition, the substrate delivering
portion comprises a first delivery portion which delivers a
substrate to be exposed between the substrate processingunit,

20 and a second delivery portion which delivers a substrate which
has completed exposure between the substrate processing unit.
Therefore, the carriage sequence on the loading side of the
substrate before exposure (delivery of the substrate from the
substrate processing unit) and the carriage sequence on the

25 unloading side of the substrate which has completed exposure
(delivery of the substrate to the substrate processing unit)

can be performed independently. And, with this arrangement,

such a situation can be avoided where the succeeding loading



O ~ FEB 2003 ie Wth the first and second exposure apparatus according to
the present invention, the substrate processing unit nay be a coater (a
resi st processing equi pnment) or a devel oper, however it is preferable for
the substrate processing unit 5 to be a coater devel oper I@‘é: M8 case,
a series of processing such as resist co§5ing, exposure, and devel opi ng
performed in a lithographic process wth the exposure apparatus and the
substrate processing unit can be performed efficiently in an environment

where dust angiddecdikeads salisdied i@ldnotsbe eadlcut@d O tBetBRPAE AL &S -
Thus, the productivity can be inproved, and as a result the production cost

for manufact ufhdig the devkeeatanhbeihgdueathl Areordigiure thies thbt doespect
of the present invention, there is provided a third exposure apparatus that
transfers 15 @epreseser b nede patibet nadvat pracssbshyatiritt hedexposure
apparatus conprising: a substrate stage (WST) on which a substrate (W
subj ect to exposurefish nbhat éd;rsandexpooiat | eppaabtes( 42cownkiicly rot atladl y
hol ds the substrate and noves in a predeterm ned direction, the rotation

t abl e makbng pesepainveOtédbna st st eatadel dyerspgoemtd onomn penfehm
carries the substrate in respect to the substrate stage. Wth this
appar at us, théekbreryonfttbeeswhkesatp Repueenof $WeSSLRLEEraRBrEage age
systemthat carries the substrate in respect to the substrate stage, and
rotatably hol @d5 tH¥$eS25S 5HREE PHACHTI NOVRET n 1 PrEB&t R Af ndd SdiPEEYFBN.
Thi s arrangenent nakes it gossible tg rotate the substrate while carrying
the substrat ePbyttheSrotbfrbs +apPeTIOLEe fB?tﬂﬁﬁﬂp?e?ugﬁtH%F%c??ﬁﬁlf%%

tati f th trate in_ ad 0.4 FEB.ypp3, 19 it b
possi bl e to COFFEGT HET 08 AICAUPS EF F OF BI040 1SeR  hite i FRSFREOTS,

substrate is being carri ward the. s r sf age, rdin art
of the rgpati%%g?gﬁ%givfgﬁi%get?%%v%gt%ﬁggéugég?a%g §%ﬁ€§g§%ﬁgpg%%%v§r9
substrate 5 caryiage {ii,e WHC 1B A Adie tHOUGRRUL: oECqul LiRgyT gean
i nprovenent in productivity ‘and a reduction in production cost o

manuf act uri ng, devd 565 SUGH 2%, 58 LARUE! Ofgry sl Nl BE S CARE ghRe aXROSYA ©
apparatus nmay further conprise a positional deviation detection unit (48,
90) which detggt sedfcaqposhti epal pderihation ebstheagubst ratenept abingegn
the rotation table ( 42 ) when noving in the predeterm ned direction. In
such a case, @gsitbopnt dmppratkpBndetacthenyetithersuhst aatecean be
performed during the carriage of the substrate; thus, the positional

devi ati onsdet ecti ongitnetok thiesubsipesereanpparacapl elordiver &P the
substrate carriage time, and can further increase the throughput. In

addi tion, in phétsenasemveaxcilarsi veeshace: tioldetegtpqusidn ofialhedsubatiranef or
overall positioning is not necessary, and space efficiency is inproved.
Accordi ngly, dekiverihg poprbeenean imclwdelut ildasy andinhéngoineduéeren of
the production equi pment cost, a further reduction in production cost_ of
manuf act uri ngldedi 2es &ith vdsl demeadodust 6esivanybef ddr ewdd tngteh tonee
third exposure apparatus according to the present invention, the exposure
appar at us cancF¥RPERErLRBHPER S5 W FerdhErar 188508 tRe UMt tSUTLP GASEh i s
integrally arranged novable in the predetermned direction with the,
rotation 2%/Oabl Bheded 1ysh YpRELae BRpDSTRES GRIRS BXPOSPAG L YSEN PHeFar L 6f9€he

substrate rotating on the rotation table ., In such a case, since .
arm On the substrate processing unit side 1s performed with

the inline interface load arm. And because the number of
delivery is reduced, the dust that is generated can be reduced.
In addition, the second delivery portion of the substrate
25 de;ivering portion may further include an inline interface
unload arm which performs delivery of the substrate having‘
completed exposure between the substrate carriage arm.

With the first exposure apparatus according to the



0 4 ~ E~ 2b03 20 the apparatus further conprises a peripheral exposure unit
integrally arranged novable in the predetermned direction with the
rotation table that exposes a peripheral of the substrate rotating on the
rotation table, peripheral exposure 5 on the substrate canObeFpBrRa8 ned
while the substrate is being carried. Therefore, the tine required for

peri pheral exposure of the substrate cah36értially overlap the substrate
carriage time, and can increase the throughput as well as reduce the dust

enerated by the resist coatin m i . :
?nprovenenFyBFeFﬁE Eﬁ&ﬁﬂﬁ%%ﬁ%gngﬁf%%%?g?%ﬁ%?%ﬁéﬁﬁ%&?%h&%%gﬁggngagﬁ
manuf act ur i ng deviees. SHeh1 a5 S LOE8 £ANaRE chedbiethe ki ckhisacease,
t he peri pher FCeXSosure unit can perform peripheral exposure at a

predet er m ned pasiyl 1.0, Ot ddie: oy WIbSh et Laca! ah 89gaPALR, 1B0pRYTE bRy

peri pheral exposure uni’'t nmay expose the peripheral of the su rate

rotating on the holat b oRok ekl B dien; BRYicRdha e ¥ edeterataerbal beet.i on.
Wth the third exposure apparatus according to the present invention, in

the case ©f &oMldShRG e HEr bpherate 20ranbéd viche ipanilyhermab sexpaswre uni t
may include a positional deviation detection function that detects a

posi tional deweatd i rOftidieoshds) r shereforspuchompaase, whyhadhesiciasg tofe
positional deviation of a substrate such as a wafer based on the result of
t he positionalrréderjiald oo ttekeaisi sidet hg shoke 2% caroamdenartceswfca lv@mwaf er
can be exposed in alnost the same width with the peripheral unit. Wth the
third exposuie gppatavusaastordidnghe aetigbbordsensPaae e ba e FHC QT at e
carriage system (100) may 04 ~1t ~ ZU03 21 further conprise a position
correction systeshn which corrects the positional deviation of the substrate
detected while the substrate is being carried. In such a case, since the
posi tiondP deviation of the substrate is corrected with he 5 position
correction systemwhile the substrate is being carried, a decrease in

t hr oughput due to the correction can be avoided. In this case, the
substrate carriage system (100) may conprise a substrate carriage arm (50)
whi ch receives the substrate fromthe rotation table ( 42 ) and noves in a
direction 10 perpendicular to a noving direction of the rotation table, the
nmovi ng direction being the predeterm ned direction, and the position
correction systemmay correct the positional deviation of the substrate in
a two dinensional direction, by correcting a position of the rotation table
and by correcting 15 a position of the substrate carriage arm In addition,
in this case, the position correction systemmy correct the positional
deviation of the substrate in a rotational direction by rotating the
rotation table. According to the fourth aspect of the present invention,



20 there is provided a fourth exposure apparatus conprising: a substrate
stage (WST) on which a substrate (W subject to exposure is nounted; a
substrate carriage system (100) which carries the substrate in respect to
the substrate stage: a container nount ( (22A, 22B) or 104) bh Rk &W3a
container ( (24A, 25 24B) or 106) housi nq the substrate is placed; and a
driving unit ( ( 90, 94 ) or ( 90, 114 ) )4 whi ch drives the container nount
downward froma first position to a second position prior to starting an

exposure process oy fie subStiate Noused in L, 0.4 ECEpo7h03 22 che

container; and a carriagée arm Ves 1n ver ITéctronin

respect 10t he SONALNRLATOWRL 50 A% L0 BRKE. AEERS, Lo e substA g, fioused

in the containe er the container nount Is | owere e secon

posi tion. 5 Wil {{dss apRanaiiis:td Beadei Midig HHivfhifégli Y 83psRe atend 3 Nekt

nmount downward fromthe first position to the second position prior to

starting the {@XRAPHR RN 96a8SuPFed hanUBSS UEd ©8a tWUsed ilayet BsceRt @ider . So
the height of the first position is set at an appropriate height for

pl aci ng the khcomicairigl sophé ieaitaianen fedpyct tercrexaipkeraks dtwyease
of a 12 inch sized wafer, the height is set around 900nm above the fl oor
fromthe hunathengineeratg golhtveoinyi portAnd thea hei ghtravfgddheviseciond
position is set at the height of the carriage path of the substrate
carriage systammifer éXanpheerar gundorine &ODm abotveohhe ff [ther ,sultstolaties t he
arrangenment hei ght of the substrate stage. The substrate housed in the

cont ai ner i s,preeesshdynite Isulbdter substapiticagarsysvens ghtdeoxpoews gt ocess
performed after the container is |owered to the second position, therefore
t he novenment Bt FBKE § @asfhe UNE Hht 1o ABELEEACEPAYE TD §gb§1t1twé‘tseal@éﬁw%e
menber such as the substrate carriage arm having access to the substrate

i nsi de t A8 wafrterRAMIPRt Lhotidhéde FANEERTEPBAL IARR 1T Agesf nPhdrave
container nount fromthe first positiqon to the second position is required
only once, prioPetdrERRIEF AGIRETEeI e PPEEBSSTEN qlf?esgéff}@trfea‘f%s?ﬁ)@éed

in 25 th t ai A di ngl [ 1f the si, f th bstr at
| nor eases, e PHIGRSHDUR S0t T HE® STHST SRS SR RGe- Ea & Loph 6088, °Hb a

conseauence A0 FERLEIC Y RL- 8541 £58 SH S8 SeTLeRTuRhor SESpaRES,
R RS R B T
15 in reducing the manufacturing cost tomanufacture devices such
as semiconductors. In this case, the substrate delivering
portion can be structured by a robot arranged in a cornered
portion of the chamber on a side where the substrate processing
unit is to be connected, and comprises an arm that rotates
20 and extends/folds freely. 1In such a case, the arrangement of
the substrate carriage system and the substrate delivering
portion does not have to be modified, even if the substrate
processing unit is connected at the front side of the chamber
or on either side of the chamber. Also, in this case, if the
25 inline interface portion were to be arranged, the arrangement
of the substrate carriage system and the substrate delivering

portiondoesnothave tobemodified, eveniftheinlineinterface

portion is connected at the front side of the chamber or on



0O 4 FEB 2Qp, ~ 23 direction in respect to the container nmount so as to nake
access to the substrate housed in the container after the container nount
is lowered to the second position. In addition, to detect the availability
of substrates 5 within the container w thout the throughput hardly reduced,
the exposure apparatus may further conprise a substrate de édttitod0dnit t hat
detects the substrate housed within the cohbai ner when the contai ner nount
is being owered. In the case the sensor portion of this substrate

detection unit i 10 structured of ot osensors, when the container is an
open type conte&itiﬁrr, Sl}G{en o[fﬁet eraﬁﬂ‘%}fetra'nce type and reflection type is
used. However, in the case the ntainer .,is an.o /[ cl ose type contai ner,
the reflection typeaﬁﬁ&r&l@ﬁs}_ﬁ gt%aer sieets qsﬁ’e&tngfgih.e Pﬁ%ﬂ%‘?@glsvéiqtﬁém;
open/cl ose ty cont ai ner._i e 15 0o | ight transparen teri.al,,.

o eaver Tt BB 8 BEDyl AeHPE R il ol Hke SEBITRELEN, IR H fiLine

according {0 thefddudy APPRO! o 0b st REDIASRN JiNPORL ONodIEr nd S DI ed @

fifth exposurée apparatus conmprising: a substrate stage (WST) on

substrate §W .sihieat,d 030 SXPOSYT €ai SUBRYRLRY: & LANt AISE HRURhieR hi ch

a container housing the substrate”is placed;, a substrate carriage system
(100) which capidRs dthessyhettalecREbUWREB INR-SHPEN! &l SuBsagetand M@ ge

containers and a substrate detection unit which relatively noves in réspect
to the contai reisyBUNtl @Nd WIEi@Clcarries the substrate in respect to the
substrate stage; and a container mount arranged on an opposite
side of the substrate processing unit in a chamber (12) where
10 a connecting portion of the substrate processing unit to the
substrate carriage system is housed, the container mount being
amount toplace asubstratecontainerwhichhouses the substrate,
wherein the substrate carriage system (100) includes a first
carriage guide, that is, the carriage guide on the loading
15 side (18), which sets a first course to carry the substrate
to be exposed respectively from the substrate processing unit
(200) and the container, and a second carriage guide, that
is, the carriage guide on the unloading side (16), which sets
a second course different from the first course to carry the
20 substrate having completed exposure respectively to the
substrate processing unit and the container.

With this apparatus, a container mount is arranged on
the opposite sideof the substrateprocessingunit in the chamber
where the connecting portion of the substrate processing unit

25 in the substrate carriage system in housed. So by setting the
length of the carriage course (carriage guide) of the substrate
carriage system at an appropriate length, the space in front

of the container mount can be used effectively, and can arrange



25 the substrate housed within the container during a carriage sequence of
the substrate by the substrate carriage system Wth this apparatus, the
substrate detection unit detects the substrate housed within the container
by noving rel atively 0 4 FEB 2003 24 in respect to the co t,{a'ﬁ@gr unt
while the carriage sequence of the substrate is perfornmed b@ € substrate
carriage system That is, the detection of 1he substrates housed within the
container is performed in parallel with the carriage operation 5 of the
substrates housed in the container in respect to the substrate stage.

Thus, t he t hr o@ghPRet @ dedithsr bvkd Ieorparedati-t hThAd MRy sl thépace
detection of the substrate is perforned separately, w thout any relation
with the carrieddé dendieviibitr bhe. clestkagdddomp, 1Rl biedest FirhyaTdhe
i mproved, 10 and the productjon cost of devjces such as sem conductors can

be reduced. | AR CRNCHHEP FeRohESi AEPSFE2AR SEERFEFGRE tppd (for
conpr | 565 & oBFERHIS oA EPIS AT EC oA HiE FPHE" T6 Sk Fled daraaria
unit can detegl; the subsirate housed Lngbbe goniainer when the cover s

noved to open the cover.” T'n su € cover i's 0 0pén
th t ai , , i it b s, th . h d i
he cont ai ner LT S R B e P PR R e R T e T

of the substrabe i$REHOLMRAA RAr ak! el nLheref o8 & COMPALRd, W thltthh]%

case of detecting'the substrate separately after t'he operation 1's conpl eted

the throughput; eanReddmPr Qugio M tthd g ddd tdr @dIeside ARRAATI 2aGRII ng
to the present invention, in the case the substrate carriage system 25

(100) conpri sesoh)r PHpl3ZedrarP} h¥liuh thaadscand 4 9pdseh Bad calstdpd e
in respect to the container, the substrate detection unit may detect the

substr at el @henddienaboira®iesred | rtischga mesae; dde SUSIH ale wiet edidamn
unit can easily detect Q 4 FEB 2003 25 the substrate when the robot nakes
access to the mubstanat exposthe eppizaiaters tosunl cad bhersdbsédat eédndarek tzhe
substrate detected can be unloaded fromthe container by the robot. In this
case, the cont@EimsEquaTecpdéhet ppedoohtannerssuchmenadatherepdevtees isrchmy
be used. Al'so, the container nay be used which houses a plurality of the
substrat es hadsngeaigoadetcdarisnedni be eradiiced. aAleoyi sahcdi teetiunstndie
cont ai ner being an open/close type container (106) in which an opening (
108 ) is fornERWHIAFS BYTIAT GHP TBIoTRT i &i g et Vet ads aeifleol dd@t 1s,

15 the carriage guide on the loading side, and a second carriage
guide, that is, the carriage guide on the unloading side, the
loading/unloading of the substrate can be performed at the
same time in parallel.

In this case, it is preferable for the edge of the first

20 carriage guide and the second carriage guide arranged on a
side of the container mount to be set forming a space in the
front area of the container mount. In such a case, when using
a container without a cover such as an open carrier (0OC) or
a container with a cover such as a FOUP as the container to

25 place on the container mount, in either cases, a robot arm
and the like can be arranged in front of the container mount.

With the second exposure apparatus according to the

present invention, the container mount may be a mount (22B)



10 the opening. In the case of the open type container, both the
transmttance type and the reflection type photosensors can be used,
however, in the case of the open/close type container, it i Prefeyable for
the substrate detection unit to conprise a transm ttance tygb 6ﬁ3t€@%nsor
that has access inside the 15 container. Wth the fifth exposure apparatus
according to the present invention, the sufddtrate detection unit may detect
the availability of the substrate in each shelf of the container

According to the sixth aspect of the present invention, 20 there jis

provi ded a si ¥hPeRF6saPeCRPP A RYS BRI 1g4Ba  sAbst+ B et Bl YMEDE on
whi ch a substrate (, subj ect to exposure is#ggg ted; a substrate carriage

syst em (100) @R MU @8y, R&: Aal8U A ctORI TR AHBRTHIE Sage:
a contai ner unt (104) .on i a_contajner (106). housing the 25 suhstrate
ol aced. |t nd B EEMAL AR 14 Oa  BBCRRCRBEEeEy DO LbR bt oo I St A3 ng
formed only in fr.ont _and_inel uding.a cover (108) 10 en/ close the opening;
and an open’ clt6Se Meenanr SRF e IS F e iR Shah et Po e S P RE L CHvRTe LR e
opening, 50 4 FEB 2003 26 the open/cl ose mechani smbeing arranged in a
chanber where at |east a part of the carriage systemis housed. Wth this
appar atus, the open/close nechanism s arranged in a chanber, where at | east
a part of the carriage system5 is housed, therefore, the degree of
cleanliness within the contai ner can be nai ntained upon the openi ng/cl osing
of the container. In the case of using the open type container, the degree
of cleanliness of the clean room need to be set around class 1. Meanwhil e,
in the case of the open/close type 10 (encl osed type) container, the degree
of cleanliness of the clean room does not cause any serious problens even
around class 100 to 1000. Accordingly, with the present invention, by
reduci ng the equi pnment cost and the running cost of the clean room as a
result, the production cost of the devices 15 such as sem conductors can be
reduced. In this case, the container nount can be arranged within the
chanber, and in such a case, the space required within the chanber can be
al nost the sane as in the case of inline connection with the substrate
processing unit and the case of the open type container. That 20 is, an
exposure apparatus can be structured to conply with the in |line connection
to the substrate processing unit and the open/close type container. Wth
the sixth exposure apparatus according to the present invention, a space to
arrange the container which is 25 to be nounted on the container nount, and
a space where a nask on which a pattern to be transferred onto a substrate
is formed is installed and housed, can be arranged at al nost the sane

hei ght. In such a case, it becones possible to performthe D 4 FEB 2003
27



arrangenment of the container and the installation of the mask at the
opti mum position fromthe human engi neering point of view In this case,
the space to arrange the container and 5 the space where the nmask is
install ed and housed may be respectively arranged in an i nqepet@enns
chanber. In this case, when the container s arranged on only one side of a
cont ai ner arrangi ng space provi ded respeéyﬁvely on a left side and a right
side within the chanber, an operation unit nay be arranged 10 on the
remai ni ng Si ' I; gk I o ace
required w t%%rﬁeq{/héel%eg%g;ep%' ggglg%lg‘%gsiﬁg?ﬁﬁ%g?r% 8?’82‘&?1 c?gagiﬁ?e%nﬁllt he

n
operation unist I akLange, ti i r t ; n
engi neering 63%%?%8% §?g%?l%§5$@?hg?ﬁ%F2¢§?ﬂ égggggﬁéaggﬁgr§§%§ﬁ§¥§§g§ing
to the present, tR¥EMdd ¥y chBe, XROsUheadBRamad st €apfatd ReE GRIMIdI1R:
rotation unit that rotatably drives the container nount. In such a case,
t he cont ai nert ypaisbntaipkaces 4 heasydsbhaties 6ppbalBersitRlobehedisisttate
driven by the rotation unit. 20 Therefore, the direction of the
| oadi ng/ ubl oathowge f irtdheurciont ai nere carenie: dedi ddd Hyudes cdnsiatarradad oim of
the work efficiency when the container is |oaded/unl oaded. Accordingly, the
wor k ef fi ci eryriofon oafli bigé uahbatraget bersubger atys teonttai ndre carbdierate
i nproved. 25 Wth the sixth exposure apparatus according to the present
i nvention, thxegosing ppdr at Ghemeyfofrent her openpeilesecandehanhgmnezhard sm
that drives the container nount in a direction al nost perpendicular to a
surface wher ©Rdie aggnehpperthe GrankEo@NEF Peiopast/adade FHPsrdntaicmse,
the driving unit can drive the container nount in a direction al npst
per pendi cul arcalbPenEr 53 IR d lwhept etk moaitiiemgsmeynpe giarBAingly,
t herefore, the containerzflacin% positjon of the container nount can be set
5 at an &Ppr ot PEEETEEHIT DR 1D TP B G R FetRORtAiena™e APaGe Yiide
del i vering pqﬁitign f the su ﬁtrate h%used in the containq! ich is
different fromiFf af?%?irt?%r%”t PoatiUnoat 2 héE COREAHNEF VAP Bedset St a
position apprsolpcrlril ate é}i)%dcggi veraérhle Eubst rate, therefore, the container

n n

arr angenent operatl% d 't He substrat e delivery operation can both be

performed ef 11 of entiyr, Thws, <LDSANEOUANAUL o3BaBecLpranedailn L] sgase

t he exposure apparat’us may fur rses ontrol unit ich opens the

cover of the oIt Al 1ehybk bR ARRNLELOSE: BREHANANAN PiruthR SO Al 1Y

nmount i s nov : y the driving nmechani sm er nount bei ng noved
after thescond aidiedtsn PLACE N RS LOMBY NeF1 FAMINE e Fontdieh EXRASIHIE,

apparatus may further conprise a control unit which noves the container
mount to an Wi oAkt ROSEd ) OMh®fcdMEainer mount to place the substrate
container can be rotatably driven by the rotation unit. So,

the loading/unloading direction of the substrate container

in respect to the container mount can be decided in accordance

20 with the open space outside the chamber the clean room where

the exposure apparatus is arranged, and also with the work
efficiencyof the loading/unloadingof the substrate container.
Accordingly, the space efficiency of the clean room and the

work efficiency of loading/unloading the substrate container

25 can both be improved at the same time. Also, in this case,

the substrate processing system can be arranged on the front

side or on the side of the chamber via the inline interface

portion, orwithout going through the inline interface portion.



contai ner by the driving nechanismafter the open/close 20 nechani sm cl oses*
the cover of the container. Wth the sixth exposure apparatus according to
the present invention, a connecting portion between the suth;,raEga 0@ ri age
system and the contai ner where the open/cl ose nmechani sm pertorns open/cl ose
operation of the cover may be 25 arrangedl8 n the chanber at a position

| ower than a delivery position of the container placed on the container
nmount . In such a case,tgﬂf .the hei ght for arranging the container at the
cont ai ner | oadi ng pbsiiti E%rééta%‘? ST AYhPERPEALE g@?@ﬁ??‘ls FOHEg
2pp~ 29 for exanmple, in the .case.af a i nc ized wafer, the height is

268 around S0P BHRAEIHE ATGER Hoom £HE RURANTARG: RERFFAG BRI Wit brtaY ew,
and when the height qf connecti.on portion.is set.at t ight of.the

a1 age pat oort R She See ok Brage s bl E ik Brop PE i e B i soomn

above the flogL,o vt chei 5 the, ALLANDEELY ﬂ?%%ﬁb%ﬁsﬁéﬁfeﬁﬁgfééﬂﬁgsﬁ !

then the contal ner arrangi operation and the su Ivery"to the

substrate 5car£&%gﬁa ?ﬁé%@g‘d%%l%‘g)e@r fonned il c%s@?iagg'érﬁQQro%%@é@s§Pn<§aCh

operation. 10 Wt e SsIxth exposure apparatus according to the present

i nvention, theueXpesUres PPk UsngAretpbshes, COHMrdSee Posiibstsat Lormed
detection unit, which detects the substrate housed in the contai ner when

t he open/cl osennechanograpaitopndcess lvdast thneenho ar ®PHYAIG tapeaatli oine and
a closing operation. 15 In such a case, when either the opening operation
or the cl osingubperatée groce peirfoumd, chhebs yhstfiane detféddiciently indeh ect s
the substrate housed in the container. That is, the opening/closing of the
cover and t heeneizchmnent ofhdrtwe degssendtEcalekper$ erupesd ant igdrlal bblt out
therefore it is possible to inprove 20 the throughput conpared with the
case wherlQ hefdenethe Gwpriay aFersi.or FBdsy egae AP Ty eganPAgLBPBRY A, of
the cover. In this case, the substrate detection unit may be attached to

t he open/ cl os@NfEEhaRESH LWRSP ¥ ABUST koM CORPFORUT B2RPHAF ARG NI A NECE o
the 25 present inventign, in the case the exposure apparatus conprises the
substrate det88FiBR GRFECGHF ch detects the substrate housed in the

tai wh th [ cl hani f t, | t . Of . i
operation and a ol oA RgraHET Y GRS ChOF % HESCH005 96 RRESSHei iBatidhe
. t ! . . o) d
cibst rare bet GRS R BES A ' HlEd Skbotl-" 4 bBACR LB o HRL OB Snf P
arranged @n the cardd@geHid patResHChB Sage, syhen-4he, cover ssp opgped or

closed by 5 the open/cl ose nechanismwhile the substrate is | oaded into
apparatus comprising: a substrate stage (WST) on which a
substrate (W) subject to exposure is mounted; and a rotation
table (42) which rotatably holds the substrate and moves in
a predetermined direction, the rotation table making up a part
20 ofasubstratecarriage system (100) whichcarries the substrate
in respect to the substrate stage.

With this apparatus, the rotation table makes up a part
of the substrate carriage system that carries the substrate
in respect to the substrate stage, and rotatably holds the

25 substrate and moves in a predetermined direction. This
arrangement makes it possible to rotate the substrate while

carrying the substrate by the rotation table. So, for example,

by detecting the rotation error of the substrate in advance,



the contai ner or being unloaded fromthe container, detection of the
substrate in the container becones possible with the substrate detection
unit. In other words, a total of three operations, that is’ﬂ%hﬁgfaﬁﬁ/0|ose
operation of the container, 10 the | oading/unl oadi ng operation e
substrate, and the detection operation of .the substrate, can be perforned
in parallel. Wth the sixth exposure apparatus according to the present

i nvention, the exposure apparatus can further conprise 15 a driving
mechani sm whi ¢h pevemekhposeibakcneb @BuRtc@NtAeSubtacecahnost-rpar akl ehewi th
a surface where the container is placed to connect a connection portion of
t he cont ai ner sabdttrhe ecomtidienathd o UL rsaAtlrstiatlee T r cagei sy st ewnadr ahged
in the chanber. In such a case, when the container is placed on the 20
cont ai ner noustipsttlrater i stiage nechanpsinmglys téhepaont afnetherountadnoaal
surface alnost parallel wth the surface where the container is placed so
t hat the cont aPRéiticaingnheteedit he Mukiibed tatd@ it averdge st enbatcratiged
in the chanber by the connecting portion of the container. 25 According to
the seventth aSp&&iagr {thBepr ¥baph LRAPERVIESN Lhehéhresonghpiisyi gequatiageann
exposur e appar at us congrising: a substrate stage on which a substrate

subj ect to expBsHPRIPYCHBNAL T PLLM T dte 2REr # | BRI SR hAWRE ERUEAL PRes

th 0 4 FEB 2003 31 bstrate i t t h bst.r at t ;
chanber whi chCROSES AP VOAEE S 1har (oOh e it frare CACPAGE Ly st om

wher ei n the chanber i |.ud t ast_ o of Si sur.f ac n n_adj.acent
side surface where %Hqgﬁéhgﬁagr§ 6%ﬁ§§§%ﬁ88§ﬁrﬁgﬁéﬁ%¥f%gugﬁggsngé%Fs

del ivered bet ‘é‘%‘g&ﬁ%&!%i@é&ﬂf&ﬁ%ﬁéﬂ&dﬂ@ﬁ ug‘r’xiet“g?b nldae w%‘l@?leﬁg%gcténd

the substrate carriage systemis arranged capa Using any side surface
of the Chﬂﬁbe%ﬁMEﬂéiéHhP&@Ongibﬁd@%ﬂ%ﬁ%bé@@a@é&%&b%ﬁ%@%ﬁEh@Q%tﬁfib%g

including a carriage unit arranged in the chanber which i"'s capabl e of

delivering theagukst4a enthAr@ighd De toReMH @ thra Ad@ asubstiahe proeessi ng
unit is inline connected to the any side of the chanber. Wth this

apparatus, the subsirabeicadvnhidgéesyst om capsdisisn o ahd agdsttmiatte whhch
is arranged so that it is 15 capable of delivering the substrate through
t he openi ng whenpthéosmbdt dat engridoessimg agel ©fi she ndulmet caorave dtheds ,t ahehe
any side of the chanber. Therefore, it becones possible to connect a
substrate propesditignadi tdesticht jzon t et Dion iapeofoft Hehai debstirébee cand
t he adj acent side surface, and in connecting the 20 substrate processing
unit to el hecosPderelyer SR FLRR Ghe s stthe tueat ¥t 8¢ Earei ¢ e £ugidethe
| i ke does not have to be dified. That is, an exposure apparatus_which is
capabl e of codPyEAGet v & F@HE%Pqumgﬁdﬁ“B€ﬁQ%1%%&h&%”{§ﬁ¢F§FﬂuﬁﬁWﬁne
connection, can _be Ero i,é:led_Ii ZS.Qpcorg%gg to tge ighth aspect of .the
present inventP8iTS tReT-TS- Hrovi ded 4n “&V JRER 8x§% Ure PREgsoning

o "% coARa R B R, A S et o sumene I

Accordingly, due to the improvement in productivity and the

20 reductionof the production equipment cost, a further reduction

in production cost of manufacturing devices such as
semiconductors can be achieved.

With the third exposure apparatus according to the

present invention, the exposure apparatus can further comprise

25 a peripheral exposure unit (51) which is integrally arranged

movable in the predetermineddirectionwith the rotation table,

the peripheral exposure unit exposing a peripheral of the

substrate rotatingon the rotationtable. Insuchacase, since



the substrate is placed, the container being an open/cl ose type contai ner
with an opening fornmed in front and a door to open/close the opening;, a
substrate carriage systemwhich carries the substrate housgd fpgt

container in respect to 5 the substrate stage; and the substrate Carriage
system i ncl udes 0 4 FEB 2003 32 an opentel ose unit which perforns
open/ cl ose operation of the door and a carriage arm whi ch perforns

| oadi ng/ unl oadjng of the substrate to the container, wherein the carriage
armis arrangéheoﬁpPﬁéaBﬁénﬁEFBE%ruﬁP?PrSSVWtﬁ PRFrsPhppat ae¥BOSEKe baiki age
armwhich is grﬁvideg in_the substrate carriage system perforns, .

| oadi ng/ unl cadMhgI6f it KedEhBREFdt BOYRPL el Rohl G| REFIE BRERI BEBsElrgpBion

container) , js.arr ed ,on .t he .open/cl.ose unit which opens/cl oses the door
of the co%taithﬁ *ﬁ%gé¥§F%}QQx§§§1:rFTﬁF53688588nﬁaﬂ§}%HQQF%b ¢hethe

/ cl i i i t el , dth i f
Che appar at us PR PR A TG R T LR SR, PR e S RE S open
cl ose uni ts cagyiggl 'é@%s%?a@@e@éﬁlb%sﬁeﬁgm&d G ‘BHE%&P&% t%geggggﬁsaa“d

a driving nechani sm 15 which drives t open/ cl'ose ne r—and ge

a
arm the opencgte me j i IeM L - |1S
pencetesedMemeir @i ng dhbamhebye diier &f 'fiﬁ'r%%rﬁ%ﬁ%li g%%ggﬁre

driving nmechani smmay drive the open/cl ose irenber an arm

i ndependent | yofothd Bebérirdi-age e ghatiismivayve Al egriadd ¥udkicva thhea ppeniel ose
menber and the carriage 20 arm In the latter case, as a matter of course,

t he open/ cl oseimepbend opemnsirorred s eshd e rdoehppar tlsy wien1pasakbehcwi thet he

| oadi ng/ unl oadi ng operation of the substrate by the carriage arm

t herefore, theéustgeneegtiededy tthet akel s heosuhatradei ropbfafl. thecepaimgngy or
to put the substrate in the container can 25 be reduced. Wth the eighth
exposur e dppafaeusocatber dmpgovemens prfeddet drodenttiion, tit ndontalderthay be
a container that houses only one container, or the container may be a
cont ai ner thaProdpctiorEgsimyanasl fakivesi ng @e vt ae b sychfas hemsobrdratessby a
predetermned interval .. In the latter case, the driving nmechani smcan
drive the opef?t|BEeREWBE in a direction noving toward or noving away

fromthe container ﬂﬁqzt and in Ee directioqhof t he substrates 5 arranged
in the container . The eﬁiaﬁﬁ’of) F T OHPRT EFh &GS UR IEoRBR R T HALBS

h i f i un, dth
movenent in oRem o TEEEE ot FHO SRS P bdh eP FEREESaTs BB e T TR cfrt hene
substrat es; arg,Bk5f pREEE drT iR ISQE'Itx?'kﬂﬁfeveéngﬂ%q%orgﬂr}ﬁ?énf%@hgggkggkgmrﬁtt he

door is 10 a conbination of tthe novenent of f ditTecti on

of the pr edetﬁégi 8280 8é r €6t | 98 i P chot h&é%é@f@c@%@éﬁﬁ?ﬁe& | fpd he
cont ai ner and the novenent noving toward the contal ner nount. Therefore,
the open/cl oseotruben cablopeierntoel 9geid hendapreadtdamtnd@idirection.
With the third exposure apparatus according to the
present invention, in the case of comprising the peripheral
20 unit, the peripheral exposure unit may include a positional
deviation detection function that detects a positional
deviation of the substrate. 1In such a case, by adjusting the
positional deviation of a substrate such as a wafer based on
the result of the positional deviation detection, the whole
25 circumference of the wafer can be exposed in almost the same
width with the peripheral unit.

With the third exposure apparatus according to the -

present invention, the substrate carriage system (100) may



15 Wth the eighth exposure apparatus according to the present invention,
in the case when the container is a container that houses a plurality of
the substrates by a predetermined interval in a vertical dirqﬁ%ion it is
preferable for the driving nechanismto drive the open/closg ﬁBe@mbnd t he
20 carriage armin a vertical direction. bg such a case, the carriage arm
can have access to the desirable wafer in“the container while the
open/ cl ose nmenber opens or closes the door. Wth the eighth exposure

appar at us accetdtRgri@ohdie P& aSEHL 1 £ VLI tike 9PERER! QR MNEL L PBY t s
further conprise 25 a substrate detection unit that detects the substrates
in the contai gRE.pd#HitUEHaR LaxsEat Ut @ kBB Ofbtbeasthdtat@sy ihitiRCtne
cont ai ner becones possible while the door of the container is being opened
or cl osed. BubsEEBt2003 3¥ePagoraimg ddr t hennisiidh agpeeisegf ¢iecr esent
invention, there is provided a substrate carriage nethod whi ch | oads and
unl oads a desprabkéosabstieatietwbhhod taer sapetannmebeétweenrantepenichose
type contai ner housing a substrate in which an 5 opening is forned, the
open/ cl osé t ypesébavaiqrerr esormr syagen witdde the epbatchbsd stiwiopenirnged,
wherein at | east a part of an open/close operation of the door and a

| oad/ unl oad opedRTVAS DN herdeghpabldis Gbstratce dneatiencaanimgevai deids
performed in parallel in the substrate carriage nethod. 10 In this
description, the teffnthts|ea%e, alparsulyit zat ogayrdasse sopaeat i(8A00f make
door and a | oad/unl oad operation of the desirable substrate by the carriage
armis perforABUPFASHafalfPEIStIddScGads a8 ™ ofel bf Whheh f BEFRWAY Fbar

. wh i i of the. d d | oadi, f 15 th
Gosirabl o SubSLPRFESEY LTS CAF A St HnEabhE | e rOgda Ve 1) 3 RLBACHE PRI
b. wh | 0si [ f_the_doaqr th di f th
desi bl & CubkePREAIRSLRE' B8, Rl pdtapnfia®atibacer BR: FAPRSLPR FabbPr ol

. when th NG L on. di f th i_rabl
Cubstrate by The RarPETERbGoR O R0 e BAREDR chaBatRar, “dhd o

uhen the clostng gBeLalion Lfr.t 4001 AN Ny 020 PO-Of chhepdestighle

substrate by t arriage armis at |east parti y Th para

met hod, as isdge§seagﬁdo@beﬁs,saﬂgteegeimafQft&Bedgﬂeﬁggangbedg£85£9g99zhe

t he door and the | oading or unloading 25 of the desirable substrate

carriage arm by ettt abdseasionpaf thaldotdti patabl elanaiherstoeecihhe
time for the opening/closing operation of the door and the tine for the

| oadi ng/ Wil oadipugs iafi drhefsuhstnBberbyetdd Gaigd agR. arta ad8i4ibER 12008135
partially overlap, so the time required to |oad/unload the substrate in
respect to theaspenhe pseitypecoartaicnen Ot dens gduveedctcmppoedt wohhl

perform ng the opening/closing operation of the door and the
| oadi ng/ unl oadewgabdfonled sbstibateabeseparatekyonal directionby rotating
the rotation table.
According to the fourth aspect of the present invention,
20 there is provided a fourth exposure apparatus comprising: a
substrate stage (WST) on which a substrate (W) subject to
exposure is mounted; a substrate carriage system (100) which
carries the substrate in respect to the substrate stage; a
container mount ((22A, 22B) or 104) on which a container ( (243,
25 24B) or 106) housing the substrate is placed; and a driving
unit ((90, 94) or (90, 114)) which drives the container mount \

downward from a first position to a second position prior to

starting an exposure process on the substrate housed in the



Wth the substrate carriage nethod in the present invention, in the case a
plurality of the substrates are housed in the container by a predeterm ned
interval, the | oad/unl oad operation of the desirable substrate can be
performed in a 10 state where the door is opened to at |east) & Riedsap8 on
corresponding to the | oad/ unl oad operation of the desirable substrate. In
such a case, the tinme required until startd:g the | oading or unl oadi ng can
be reduced, conpared with the case when the | oadi ng/unl oadi ng of the
substrate in respect 15 to the container is perforned at all tines after

t he cont ai ner G FaANSE opRASE2 I ikl 2 HB WPHSEIMSAVES YN afvedidCad il martl jon
particles entering the container durjng the |oading/unloading of the
substrate can e IFSPESEd FOWRA G- BHHE M@ te §Pr R A g MstNS08CFRSENEC Pitesent
20 invention, in the case a 4ura|'ty of the substrates are housed in the
cont ai ner by & TREdAE MGGET HrePsl SPREZIGEF FbPE dr R cTRTRLIGE mount

preferable for, trﬂﬁ open closehoperatiéo)n of.%he door to be perfornmed by
movi ng the dodr® iTPE VR t1Lat D FELIFOP O HEMRh a case, the carriage arm

may be noved in 25 a.hqrizontal _dir Lon a re.th [
opened to gt | east ?lg%si f%lp%ﬁ ct rI?%%%%%% n%th[eo ?%Jg\t’?%ggﬁﬂlnﬁtoa rgggﬁattﬁloen,

when the | oad y,0ad, APLALK0R.0L,LNE <25 LADIA SUDSELAL EohS: PERLAIRIG | N

such a case, the tine required unti starting the adi ng

or unl oadi ng Pe sedyced, CUPIRGH tWhGh dihe %%?%s\ﬁ’@%” gftess on the

| oadi ng/ unl oadi ng of the substrate in respect to the container is perforned

at all times afliftfdiee £8BLALRCN khefdbd ta 0RaNed soAR nhgnRASS Rk # 3k 1Of
dust and 5 snall particles entering the container during the

| oadi ng/ unl oadidwg fort hes sebst at et aipPeop edseednefgrer dorg gladiligy tiad h
aspect of the present invention, there is provided a nethod of making an
exposure apparaintsairsed ém #hd | dMOgEBPdt andlidic,eSSo £ el g iS5 efise afase
provi ding 10 a substrate stage (WST) on which a substrate (W subject to
exposure i s nouhiaetl? janch priceiddwadea, stilos tredigh tcabsrs g a ropsiie i (Yo ave ch
includes a rotation table rotatably hol ding the substrate and noves in a
pr edet er m ned Wi dtitdan £ rore thabktnan ectai ¢ ayen g \x1iem odr Mjemg thed the
substrate in respect to the 15 substrate stage. Wth this nethod, the third
exposur e appartighteédhd sreewd pRe1piesdrit s¢hasithicore ot bé thedea psiage
mechani cal ly, optically, and electrically conbining and adjusting the
optical systerRatheoS B railes SiagR, CA ML aIDSTY TR Y caf PF RFE™] e round
including 20 the rotation table and various ot her conponents. Wth the

first methad ofOFrRiARPVEN tERPEERPE. afbiditatds tRe AT AMHFEI t heighdsehtthe
i tion, the nethod of maki t furth pri
a step of pr oviHrHig 3 o9 onan [GestAELof el BEEEGn . Onf 1o FTETF RTECHS o

25 positional deviatégp t he substrate r.otating, on tQF rotation table
é%? v gﬁ 0®

when noving i nthe" P A o TR EEEaA S IRCED FRG 0t HE B evienth->°

aspect of Uhe BLEPEMhal DYERLION (LNELEnlP: BN lAt o RENAL Hla J MR
therefore the movement stroke in the height direction of the

20 substrate carriage member such as the substrate carriage arm
havingaccesstothesubstrateinsidethewafe£canbeshortened.

In addition, the lowering of the container mount from the first

position to the second position is required only once, prior

to starting the exposure process on the substrate housed in

25 the container. Accordingly, even if the size of the substrate
increases, the throughput of the substrate carriage can be

improved. As a consequence, the productivity of devices such

as semiconductor increases, and the production cost of the



used in a lithographic process conprising steps of: providing a substrate
stage (WST) on which a substrate subject to exposure is nounted; providing
a substrate carriage system( 100 ) which carries the substrate in respect
to the substrate stage; 5 providing a container nmount on whiQchFBB gyt ai ner
housing a plurality of the substrate by 3 predeterm ned interval in a
vertical direction is placed; and providiﬁdla driving unit which drives the
cont ai ner nount downward froma first position to a second position prior

to starting afe@XPOSULENPHOCLES&O40N the substrate housed in the
container; and providing a carriage armwhich noves in a vertical direction

in respect to the contaiReras®UAL SPpas rkRaBBkEr ACERE oD SR SYPstEaL S
housed in the container after the container nount is lowered to the second
position. 15 ¥ tfudttier rinmd dha tauttihgexposuriei cpparaddidnaaces gt Ngal o

t he present invention can be nade by nechanically, optically, and
electrically conbining and adjusting the optical system the substrate
stage, the substrate carriage system the container nmount, the driving
unit, the carriage armand various 20 ot her conponents. Wth the second
met hod of maki ng an exposure apparatus according to the present invention,
the nmet hod of naking an exposure apparatus may further conprise a step of
provi ding a substrate detection unit that detects the substrate housed 25
wi thin the container when the container is being lowered. In addition, in a
| i t hographi c process, when exposure is perfornmed by using said exposure
appar atus, devi ces such 0 4 FEB 2003 38 as sem conductors can be produced
wi th good productivity and a | ower cost. Accordingly, from another aspect
of the present invention, there is provided a device manufacturing nethod
that uses the exposure apparatus of the present invention, 5 and a device
manuf act ured by enpl oying the devi ce manufacturing nethod. BRI EF

DESCRI PTION OF THE DRAWNGS Fig. 1 is a schematic view showi ng the
sectional view 10 (a planar sectional view) of an exposure apparatus
according to the first enbodi ment, focusing on the substrate carriage
system Fig. 2 is a side view show ng a neighboring area of the inline I/F
| oad armalong with the robot 32; 15 Fig. 3 is a side view showi ng a

nei ghboring area of the



| oad X-axis turntable; Fig. 4 is a front view showi ng a nei ghboring area of
the Y guide, in a state where the load Y-axis armis holding a wafer and
the unload Y-axis armis hol ding another wafer; 20 Fig. 5 |a a_vi ew show ng
the main body of the exposure apparatus housed in the second 4chEB2008 14
along with the control system Fig. 6 is a side view show ng a nei ghboring
area of the carrier nount; 25 Fig. 7 is Z¥iewthat illustrates the

rel ati onship between the waf er hol der and the unload Y-axis armat the

| oadi ng posi tdon Whedh E.Heré’ﬁt@ét L8 Y egdedinEl ot § ?%sp{@f?é'kevalﬁé%ég an

area around the carrier ~ FEB 2003 39 nmount that | ustrates waf er

detection w tyy &h@%u@@t%%’é hB8s6ar{h &nd Rt alihed b‘f%@rd@H‘QV@drﬂzafr{le 9
is aviewthat illustrates a nodification of the positional deviation

detection unifodriati et ®ed SePosh ttinade Sosievpasi ©o®f the wafer; Fig. 10 is
a view show ng an arrangenent of the sensors used in the first stage of
pre-alignnment of a Bouard-tshapedo detect the availability of substrates
5 within the container without the throughput hardly reduced,
the exposure apparatus may further comprise a substrate
detection unit that detects the substrate housed within the
container when the container mount is being lowered. In the
case the sensor portion of this substrate detection unit is
10 structured of photosensors, when the container is an open type
container, both the transmittance type and reflection type
is used. However, in the case the container is an open/close
type container, the reflection type photosensors are used in
general. In the case the open/close type container is made
15 of a light transparent material, however, it is possible to
use the transmittance type photosensors.
According to the fifth aspect of the present invention,
there is provided a fifth exposure apparatus comprising: a
substrate stage (WST) on which a substrate (W) subject to
20 exposure is mounted; a container mount on which a container
housing the substrate is placed; a substrate carriage system
(100) which carries the substrate between the substrate stage
and the container; and a substrate detection unit which
relatively moves in respect to the container mount and detects
25 the substrate housed within the container during a carriage
sequence of the substrate by the substrate carriage system.
Withthis apparatus, the substratedetectionunitdetects

the substrate housed within the container by moving relatively



substrate; Fig. 11 is a side view show ng a neighboring area of 10 the

peri pheral exposure unit; Fig. 12 is a viewthat illustrates a nodification
of the chip in the wafer hol der, stage delivery arm and the 0 bf&By208%i s
arm Fig. 13 is aviewthat illustrates a case where the 15 direction in

respect to the | oading position differ bet4dween the starting position and
the finishing position of the exposure sequence of the wafer stage WST,
Fig. 14 is a side view showing an area around the carrier nount and

i | Tustrates alWi%¥H&H tRethRF Bt HdJUSTPHE tt el heitdiR caoréhIenee fadeFet o
be accessed to_the robot arm, Fig. 15A is a side view showi ng an area
around the caPfitd FRRMET AN LFIRUSTTERIEPY T 3idp Bt B2 b CARE 1650t Y F 9 and

the substrate, detecti t hat tically inintegral, with th
{ranam £ ancel P pe SUDLET GGt Eati bn CRPCTI SrTALhE o810 ThEnHhi Uihg

ports on o Unegfobol '3 &, SHEPRLYLIGIBUN s G d8Ds, 8 DL BL Ml ol

showi ng the aréa aroun

16B, are \yevgetPl L@SPELILVEIousdd IR tainer in respect to the

substrate stage. Thus, the throughput canbe improved compared
with the case when the detection of the substrate is performed
separately, without any relation with the carriage of the
substrate. Consequently, the productivity can be improved,

10 and the production cost of devices such as semiconductors can
be reduced.

In this case, when the container is an open/close type
container (106) in which an opening (108) is formed only in
front and comprises a cover to open/close the opening, the

15 substrate detection unit can detect the substrate housed in
the container when the cover is moved to open the cover. 1In
such a case, when the cover is moved to open the container,
the substrate detection unit detects the substrate housed in
the container. That is, The opening/closing of the cover and

20 detectionof the substrate isperformedinparallel, therefore,
compared with the case of detecting the substrate separately
after the operationis completedthe throughput canbe improved.

With the fifth exposure apparatus according to the
present invention, in the case the substrate carriage system

25 (100) comprises a robot (32 or 92) which loads and unloads
the substrate in respect to the container, the substrate
detection unit may detect the substrate when the robot moves.

In such a case, the substrate detection unit can easily detect



40 illustrate a nodification of the I/F arm Fig. 17 is a schematic view
showi ng the sectional view (a planar sectional view) of an exposure
apparatus according to the second enbodi nent, focusing on the substrate
carriage 5 system Fig. 18 is a side view showi ng an area ar 8unBEB HB03FOUP
mount of the exposure apparatus in Fig. 17; Fig. 19 is a planar view
showi ng an area around the FOUP nount and 4 | ustrates the wafer detection
when the front door 10 of the FOUP is open; Fig. 20 is a view show ng the

i Space ar LARISIBNL AL WA Ll shaher, el imke LRl e eXROSULE o

apparatus of the second enbodinment; Fig. [ I'”dé view shOow ng an area
around the FOYR 1ReMBUREA3Ad i LbUsHT8LEStRe S Of4 {dNG 10 reand
t he substratggﬁetegtion gensgr t hat nove verté%éﬁ#%ﬁ%?1ﬁ ntgbfaggkﬁﬁfﬁkghe

reflection typeradhald a8 gl el ENSAm allached 4iddhedidnd ngRartion
of the robot; Fig. 21B is a planar view showi ng the area around the 20

carrier nmount in Fign 2d# Jdds®, 2RA dshtmisidie trbaypshevbade @ & e anewnd
the FOUP nmount and illustrates a structure of the robot arm and the
substrat e %let et the spBaoctathdtr mye venisecal | glen, i thegt@itainer may be
used which houses a plurality of the substrates having a
predetermined interval in a vertical direction, the container
being an open/close type container (106) in which an opening
(108) is formedonlyinfront andcomprisingacover toopen/close
10 the opening. In the case of the open type container, both the
transmittance type and the reflection type photosensors can
be used, however, in the case of the open/close type container,
it is preferable for the substrate detection unit to comprise
a transmittance type photosensor that has access inside the
15 container.

With the fifth exposure apparatus according to the
present invention, the substrate detection unit may detect
theavailabilityof the substrateineachshelfof thecontainer.

According to the sixth aspect of the present invention,

20 there is provided a sixth exposure apparatus comprising: a
substrate stage (WST) on which a substrate (W) subject to
exposure is mounted; a substrate carriage system (100) which
carries the substrate in respect to the substrate stage; a
container mount (104) on which a container (106) housing the

25 substrate is placed, the container being an open/close type
coﬁtainer with an opening formed only in front and including
a cover (108) to open/close the opening; and an open/close‘

mechanism (112) which opens/closes the cover of the opening,



with the transmttance type substrate detection sensor attached 25 to the
driving portion of the robot; Fig. 22B is a planar view showi ng the area
around the carrier nmount in Fig. 22A; Fig. 23 is a schematic view show ng
the sectional view 0 4 FEB 2003 41 (a planar sectional vi 8w FoB 2003
exposure apparatus that carries two FOUP smunts; Fig. 24 is a planar view
of an area around the carrier nount of an exposure apparatus according to
the third 5 enbodinent; Fig. 25 is a side view showi ng the area around the
carrier nountthe FPgn/QuosEimechkani snabel amarr virged hbw & gclaameae eawiae pand
the carrier nount of an exposure apparatus to which the carrier nount

rel ated 10 to2theedhfrd eabbdrheblicshhnirgeFPySton is hppbedd, and nmake up
a front inline lithographic system Fig. 27 is a viewthat illustrates the
carrier nount in Fi@?tQGhﬂéﬁ§ﬁé&qtﬁsaﬁ%§h@P%n6919®eH@@P@@é?mpﬁb@r9%%9?§ a
pl anar vi ew show ng, an _area ﬁround a, robot 15 serving as a substrate

del i vering po??iﬁngg?mgefefW FhFidk }9%%te§p8§ﬁ?e°5p FatUE LYY, SPBETs a
planar Vigw showingean, ALEASEONN 8.0 RO, ST Yk NG 85 P RUBS A Bin tne
container can be maintained upon the opening/closing of the
container. In the case of using the open type container, the
degree of cleanliness of the clean room, need to be set around
class 1. Meanwhile, in the case of the open/close type
10 (enclosed type) container, the degree of cleanliness of the
clean room does not cause any serious problems even around
class 100 to 1000. Accordingly, with the present invention,
by reducing the equipment cost and the running cost of the
clean room, as a result, the production cost of the devices
15 such as semiconductors can be reduced. 1In this case, the
container mount can be arranged within the chamber, and in
such a case, the space required within the chamber can be almost
the same as in the case of inline connection with the substrate
processing unit and the case of the open type container. That
20 is, an exposure apparatus can be structured to comply with
the in line connection to the substrate processing unit and
the open/close type container.

With the sixth exposure apparatus according to the
present invention, a space to arrange the container which is
25 to be mounted on the container mount, and a space where a mask
on which a pattern to be transferred onto a substrate is formed

is installed and housed, can be arranged at almost the same °

height. In such a case, it becomes possible to perform the



type exposure apparatus; 20 Fig. 29 is a schematic view show ng the
sectional view (a planar sectional view) of an exposure apparatus according
to the fourth enbodi nent, focusing on the substrate carriage system Fig.

30 is a side view showi ng an area around the FOUP 25 nount § p FEBI20%9; Fi 0.

31 is a planar view show ng an area around _the FOUP nount and illustrates
the wafer detection within the FOUP in Fi ¢ 30; 0 4 FEB 2003 42 Fig. 32
is a flow chart that iIIustrates an enbodi ment of a device manufacturing

met hod accor dijng ta %gpégsﬁpé clg?l\é%riglf‘}“ g the %%ﬁ%ﬁaft'l%‘{){ SPa{He ﬁl@%‘ﬁ" ng

t he proce55|ng In ste a“schéematic vie

show ng the sggt tﬁeabﬁgaﬁwgogwa sechi onal, i erffi e LANEUT R

exposur e appar at us rrying out t ention
Enbodi nent J>The first enbodi nent of the present |nvent|on wll be
described below with reference to Figs. 1 to 8 Fig. 1 schematically shows

the sectional view fa phasacase, the space to arrange the container and
5 the space where the mask is installed and housed may be
respectivelyarrangedinanindependent chamber. Inthiscase,
when the container is arranged on only one side of a container
arranging space provided respectively on a left side and a
right side within the chamber, an operationunitmaybe arranged
10 on the remaining side of the container arranging space. In
such a case, the space required within the chamber space does
not have to be increased, and the operation unit can also be
arranged at an optimum height from the human engineering point
of view.

15 With the sixth exposure apparatus according to the
present invention, the exposure apparatus can further comprise
a rotation unit that rotatably drives the container mount.
In such a case, the container mount to place the substrate
container can be rotatably driven by the rotation unit.
20 Therefore, the direction of the loading/unloading of the
container can be decided by in consideration of the work
efficiency when the container is loaded/unloaded.
Accordingly, the work efficiency of loading/unloading the

substrate container can be improved.
25 With the sixth exposure apparatus according to the
présentinvention,theexposureapparatusmayfurthercomprise
a driving mechanism that drives the container mount in a

direction almost perpendicular to a surface where the container



sectional view) of an exposure apparatus 10 according to the 15 first

enbodi nent, focusing on the substrate carriage system The exposure
apparatus 10 can be suitably used inline connected with a ﬁoa%é:é devel oper
(hereinafter referred to as "C/D'). And, in Fig. |, the po th @#er t han
the air conditioning systemand the waferpygtage WST of the main body of the
exposure 20 apparatus is omtted. The exposure apparatus 10 conprises a
first chanber 12 and a second chanber 14 arranged side by side in the Y
direction (inishelpoedrailn divdctd areday Rilge dyivig tiiit tden fdxsve chiagber
12, nost of the wafer carriage system| 00 serving as a substrate 25

carri age systesnteineuseeunandnid dieecktonhdihasibareapendheuhar ntdotlye 21
of the exposure apparatus (refer to Fig. 5) is housed. The first chanber 12
and the secondueharderhaze diee S ETgE®h Asi §€ RecPéanefookierefore FEghe003
43 In actual, the first chanber 12 is a divided chanber, divided jnto an
upper chanber CEREEANFHVRYACHHABPGS PR 2 nBRerCPRrR 10T (I R acér B8rffhge

tem 10Q i d within the | mber. Det ajl
ahpar at us ConpF AL PRI A SP G Ut Heu A Lo S ePBSBd R (BFSo:
le, J p Laid. 7-24036 di
OS hopl | oat Fon e 2 vBara8d S EheF iR s G R s AT e Rl EFRERENES

desi gnat ed st ghesy or sel oot adk st pgon! nthi el 40y, | Bberpald Onalosa ene

application is applied, permt, t isclosures 10 cite bove are
i ncorporated Bghekinby, AR EACEe | £t tgep@éle@iwltgpﬁréﬂgmté St o ChHaIPeEr 12

close to the second chanber 14, the wafer carriage system 100 conprises a

first X gui detf,s1ds3eGaRd ok gerd 8. tnancoit X1 9él de r2g et Bife AStion
carriage guides . The first X guide 16 and the second 15 X guide 18 both

extend i ng@ heaXddthectupsttibe defivand opghitonectnopotihn e gpedformaad
are arranged along the Y direction at a predeterm ned interval. The Y guide
20 i s | ocat edeaboveehheyX dihiwe (tteartHdmighpmitacmmmofbd-iigupdovert he dept h of
field) and extends in the Y direction. Wthin these guides, the first 20 X
gui de 16 nakes up the dddendceaeri dgee gekgespcar raprrrauigemay further
comprises a control unit which opens the cover of the container
by the open/close mechanism after the container mount is moved
15 by the drivingmechanism, the container mount beingmoved after
the container is placed on the container mount. Or, the
exposure apparatus may further comprise a control unit which
moves the container mount to an unloading position of the
container by the driving mechanism after the open/close
20 mechanism closes the cover of the container.

With the sixth exposure apparatus according to the
present invention, a connecting portion between the substrate
carriage system and the container where the open/close
mechanism performs open/close operation of the cover may be

25 arranged in the chamber at a position lower than a delivery
position of the container placed on the container mount. In

such a case, when the height for arranging the container at ’

the container loading position is set at an appropriate height,



for unl oading) and the second guide 18 nakes up the first carriage guide
(carriage guide for loading). The Y guide 20 passes through the opening 12a
of the first chanber and the opening 14a of the second chanbe and extends
fromthe side of the 25 first chanber 12 to the side of thel $eﬂﬂhduﬂhanber
14. Also, within the first chanber 12, on both sides in the X direction on
the side opposite to the second chanber 1£2%f the X gui de 18, carrier

nount s 22A and 22B are arranged serving 0 4 FEB 2003 44 as contai ner

mount s . pgfw il er lg% cgg@cgf;% 228 &P%ZC@&W &S (EEE% Pzirﬁl s

referredto as IAK and |"e " of ousrngapurall

of wafers, s%scps%hﬁsléfo?&ﬂ apged. tﬁe Hedr E8b >e{: F%ra%lﬁ Iﬁcﬁrfél#n(é om

one side of t e X direction side) near the si

chamber 12 tQq,& poSht ik 414 Ivaheqn twéehe%gwtdaft Baﬂnw@lsﬁglf@oﬁer&a%s of
the carrier nount 22B on the -X side . Al'so, on the upper surface of the X

gui de 16, a siddgh 26 Weighti S @hbvert al Qtdpaoh dTet Xe Guinde rbé s arl ddear

notor and the like (not shown in Fig. ) is nounted. And on the upper

surface o thigssémdefoRGxaip ) cabhdd®nimahbbeva8the Elyed, whsen above
the slider 26 of the first X guide 16, that is, above the movi ng position
of the unl oadthe axrsahagkbhen?8 HS gitt t b ltéfet havsksdtde §segey eftéreencend 8’
in Fig. 1) , aninline interface | oad arm (hereinafter referred to as
"inline |/F |owmitarmér )aB30anging repeyed; 1 athiscll $bevesbasratdetieVieveny to
portion of the wafer Wbetween the carriage arm (load arm of the C/D 200
serving as a Substikserpiocessrhgiansyston Jae kecontlformed det 18 ki @hds
froma position slightly on the +X side than the edge surface on the +X
side of the cAWPFePrhdtntt2Pa¢h aPpbaFiP®n the same as the first X guide
16. At the position on the -X side (the left-hand side in Fig. 1) of the
second gdPde 18 and'¥&ei ABet $e L&y r§ ROt APRArabys 5 aﬁSPlriléﬁfJaltC] o’F}h‘f ed

armrobot (a scalar_robot) .32 is arran Fig S a side view
et hand S| dESAERF GAVBEIPRY L B B P AP CERE P EGTRBR L 85 nt e
bot 32 and.th I | oad 30 Ei th 0
3 FEKi 2003 é‘”#@a‘cﬁrg,r{' OFa¢ ht 6 B BBbC" S5 Y 5arel RAPEEP SRS TRR TS as
bot 32 d
orate wthi it RSB e R e S B e A R G S e
34, “And the robot, 32:05, o8 b oL is LS, EEL bEakn g £ et L0 Zoglrect bon)
within a predeterm ned range novenent rrec an| arranged
on the fheor pf sihe charheryden «AcsRy ‘dHleB kA1 RgRRd R 88 tHROMNCEMhET 9.

2, an inline interface unl'oad arm (hereinafter referred to as "inline 1/F
10 unl oad ar népe B8t i SEIVd RG rFD rtveDShE ad @ St d VEIdG AN QRit detects
the substrate housed in the container. That is, the
opening/closing of the cover and the detection of the substrate
are performed in parallel, therefore it is possible to improve
20 the throughput compared with the case when the detection is
performed regardless of the opening/closing of the cover.
Inthis case, the substrate detectionunitmaybe attached
to the open/close mechanism.
With the sixth exposure apparatus according to the
25 present invention, in the case the exposure apparatus comprises
the substratedetectionunit which detects the substrate housed

in the container when the open/close mechanism performs at

least one of an opening operation and a closing operation,



is arranged directly below the inline I/F load arm 30. That is, the inline
I/F load arm 30 and the inline |I/F unload arm 38 are arranged in a
positional relationship when in a planar view, they overlap each other. 15
Referring back to Fig. 1, on the upper surface of the secong Xrggi 18, a
slider 40 which is driven along the X gui 18 by a linear notor and the
li ke (not shown in Fig.) is nounted. And t he upper surface of this
slider 40, a load X-axis turntable 42 is arranged serving as a rotary
table. 20 Fi gwhénithd ssiha: ndt@Wchiie albef bybaafl Sbfierifefidcatlki@het it

nei ghboring area of the load X-axis turntable 42. The |oad X-axi S turntable
42 is fixed onhibe Lgpes Sid Laceads the sbbsieradd bamdaniphefl cansubstrate
hol di ng portion 43 which holds the wafer W(referred to as WB in Fig. 3) as
a substrate 2thansulas traveé nip et ickd usbitchayobata onatded din tae theriage
substrate holding portion 43, as is shown in Fig. 3. On the edge in the -Y
direction of thets|idersuldy sanakeshuped eié¢ erwieslr picr tdp@me4Dari slasednged,
whi ch extends upward at a predeterm ned | ength 0 ~ FEB 2003 46 and the
upper end3i s beatopen{abosy mielanion. whinke the tshdsipedre per Lbededf inhos
L- shaped extended portion 40a, a wafer edge sensor 48 structured of a

| i ght - eni ttinghelsRminsioorshong ivnlagiod dxamnatlpherodeiset ofiebeenbon
(for exanple, a 5 photodiode, a CCD |ine sensor, and the |like) 46 is
arranged. ThePhafle? BHYELLRMR oMM 4819 SAEd edt PO FePasSipasi viibhi blae of
the wafer, which w described |ater. Referring back to Fig. on the

ill b 1
Y gui de 20, asygﬁar%iﬁxggtﬁFﬁ+9@ BRHT an UhIGAE tYHRECS rafnt 85 a4r efafRERged,
whi ch 10 bst i . Th | the Y
QUi de 20, " and BE E2ETPUSH L §BPORER A TGS FebhaRPerARa Gon SAORRT  n
Fig.) inglyudi t f e |i t he | gad Y-.axi 0
it Pven btk hetoer §EalENEY RatRetnBon hRtAtCRE Thouir | R i3 2 ol hBR ab

fromthe edgeydp.0fiLheo¥eguids ,2Q ¢ h iyecti siLion
50" indicated %yeanl%magﬁa% Iginngfi %hé Ssuf\ét%loart%{e %e%%ﬁrﬁ%@%ﬁ%)%a 1|t1ng
position (wafliggrgﬂgyeri ng position) indicated by the solid I[ine 50, and is
al so vertically novable within a predeterm ned range . In the neighboring

area of the | oadi ngy20npeskt Gkt siR9euAe! hbyshYarld 3 dhat ngt rUct thes a
pre-alignnment unit is arranged. This pre-alignnment unit will bé referred to

later in the gessenptingenthwr, hehaRikpostte v Ledk s eXhSF B tR2cbsipdi sxven
by the vertical/slidingmechanism (not shown in Fig. ) . It is novable from

around thé posidrien n2bmd2han hshh eatied iyvanther@ntariyndy meun ohigsdrEoce he
position of the stage delivery arm 54 along a noving surface |ower than
that of the |abdo¥tgxdsahied 50,trardsusfakbsowheréitdad lopntvakireivi phatea
predet er mi ned range. 0O 4 FEB 2003 47 Fig. 4 is a front view of the
nei ghbori ng afeacefinehé a connection portion of the container and the
container to the substrate carriage system arranged in the
chamber. In such a case, when the container is placed on the
20 container mount, the driving mechanism moves the container
mount on a surface almost parallel with the surface where the
container is placed so that the container is connected to the
substrate carriage system arranged in the chamber by the
connecting portion of the container.
25 According to the seventh aspect of the present invention,
there is provided a seventh exposure apparatus comprising:

a substrate stage on which a substrate subject to exposure

is mounted; a substrate carriage system which carries the



Y guide 20, in a state where the |oad Y-axis arm 50 holds a wafer

(i ndicated as reference W) and the unload Y-axis arm 52 holds a different
waf er (indicated as reference WB). In 5 the state shown in Fig. 4, the |oad
X-axis turntable 42 has noved near to the noverment positiorD brF EBn 2808 ef t
side. Fig. 5 shows the main body 21 of the exposure apparatus housed it the
second chanber 14, with its control systékl The main body 21 of the
exposure apparatus transfers a pattern 10 forned on the reticle R as a nask

onto a vafer Jas & Sdis! rr%tsﬁp‘%% EQetr?é es%tf]{tdr 3REhod. cfmrg'rﬁbé@'v&hlb&{’y 21

of the exposure apparatus co sour ce |nélud

11un nat | on yeyALem: 60iea d £Hackes frtﬁ?esd%%-rtrtaoce{;é%_grlg' %lt%kneﬁe

projection optical system st age St rate st age on

whi ch the wafigfe Wﬂaﬁnﬁ@fmir?@lu@é‘éi é@eléelé(@ oﬂré‘eof 14 Us!@ci@téﬂ‘féd’étaer{ﬂ 60, is

structured of an exposure light source and an illum nation optical system
(both of t heradwce%m\yadlensﬂﬁace)wherBhgnQfﬁe&ng@mstfdﬁmé&]ehkbhgmmc&rpn
optical 20 systemincludes: a collimator lens; an illum nation unifying

optical systemdedesypatt B6dept veakdi v et arsuistr ase prbby¥seyaghans: or a
rod integrator; a relay lend; a variable ND filter; a reticle blind; a
relay |lens, auhiriddnliike cohhecitedynanattion sapistoalteSyatretegkl sips batheiss t he
slit-shaped illumnation area 25 AR on the reticle RaMth uniform
il lum nance mrrdreged capebaei oh usiightany sife siefade ofi tteg cbambeghthdde f or
exanpl e, an excinmer laser light such as a KrF excinmer | aser beam an ArF
exci mer , | asar opearndand farmR | dbersbleahr ¢ havdany i@ gsae ek eagtinefudisrnn
a carriage unit arranged in the chamber which is capable of
10 deliveringthe substrate through the openingwhen the substrate
processing unit is inline connected to the any side of the
chamber.
With this apparatus, the substrate carriage system
comprises a carriage unit, which is arranged so that it is
15 capable of delivering the substrate through the opening when
the substrate processing unit is inline connected to the any
side of the chamber. Therefore, it becomes possible to connect
a substrate processing unit such as the C/D to any of the side
surface and the adjacent side surface, and in connecting the
20 substrate processing unit to either side, the structure of
the substrate carriage unit and the like does not have to be
modified. That is, an exposure apparatus which is capable of
complying to a front inline connection and a right/left inline
connection, can be provided.
25 According to the eighth aspect of the present invention,
there is provided an eighth exposure apparatus comprising:

a substrate stage on which a substrate subject to exposure

is mounted; a container mount on which a container housing



O 4 FE8 2t103 48 a netal vapor |aser beamor a harnonic of a YAG | aser

beam an emission line (g line or i line) inthe ultraviolet range emtted
by an ultra-high pressure nmercury lanp, and the like, is to be used. The
respective driving portions within the 5 illumnation syst@m FEBa2003 s
conponents such as the variable ND filte% ?fd the reticle blind, are
controlled by the illumnnation control u i (exposure controller) 62 in
accordance with instructions fromthe nain controller 70. The reticle stage

RST is arranged Quadeide!ie Rase ] atgdl Chitbaiaid Qe ithe dPRYersidIfRee of
reticle stage RST the reticle Ris fixed by for exanple,” vacuum chucki ng.

The reticle shage Bataiedt hethi B8l ypsiingnrdmediirersioarabhy 4idodbec
X-axis direction, Y-axis direction being perpendicular to the X-axis
direction, argdelattmnabpehi®gli ansabeyrdttheaZraxige Bgist@mlwhich
orthogonal to the XY plane) wthin a plane perpendicular to the optical
axis (the XYqiranes athd kabsidranenabusredophi the systeim¢coimaralprrtwitd t he
optical axis of the projection optical system PL which will be described
later) . 5t dhsosclastbetdsitegs ;i andtheeddtsamsbeeda schnge nystiemagtdlomiest a
desi gnated 20 scanning velocity. The position of the reticle stage RST is
detected at all times with a reticle laser interferoneter 66, at for
exanple, a resolution of around 0.5 to Inm The positional information on
the reticle stage RST fromthe interferometer 66 is sent 25 to the nmain
controller 70 via the stage control unit 69. And the-stage control unit 69
drives the reticle stage RST via the reticle stage driving portion (not
shown in Fig.) based on the positional information of the reticle stage
RST, in 0 4 FEg 2b03 49 accordance with instructions fromthe nmain
controller 70. The projection optical systemPL is arranged under the
reticle stage RST as shown in Fig. 5 and the direction of the optical axis
AX is to be the Z direction. This systemis 5 a reduction optical system
bei ng double telecentric having a predeterm ned projection magnification,
such as a reduction magnification of 1/5 (or 1/4) . So when the
illumnation area AR of the reticle Ris illumnated by the illum nation
light IL fromthe illum nation system 60, the illumnation light 10 IL
havi ng passed through the reticle Rforns a reduced inmage (a partially
inverted inmage) of the circuit pattern of the reticle Rwithin the
illumnation area AR via the projection optical systemPL on the wafer W
which is coated with a photoresist. 15 The wafer stage WST is arranged on

t he waf er base plate 67 which is arranged under the projection optical
systemas shown in Fig. 5 and on the wafer stage WST, a wafer holder 68 is
nmounted. On this wafer holder 68, the wafer W which has a dianeter of 12

i nches, is fixed by vacuum chucking with 20 a vacuum chuck (not shown in
Fig.). The wafer holder 68 is driven by the driving portion (also not shown
in Fig. ) capable of being tilted in any direction in respect to the best

i magi ng plane of the projection optical system It also is capable of being
finely driven in the direction of the optical axis



25 AX (the Z direction) of the projection optical system The wafer hol der
68 is al so capable of rotational notion around the Z-axis. The wafer stage
WST is driven two dinensionally, in the 0 4 FEB 2003 50 X ax'i__éq%recti on
and in the Y-axis direction by a wafer driving unit 72 madeodp 3
magnetic |levitation two-di nensional Ii neaf, actuator . That is, the wafer
stage WT can nove not only in the scanning direction (Y direction), but is
al so capable of 5 noving in the non-scanning direction (X direction) which
i s perpendi Ct&@bﬁbﬁ/bm@s%cmm Réh iHH ﬁ@trf@@msT&y@erv\pépcsséto@@Qa\eaBnhaﬁ Y s
arrangenment so that a plurality of shot areas on the wafer Wcan be

posi tioned atjcytr @HIOSUERrakiadel ArhivERNchSpepndHgat Boadimy 1el dddikg ned i on
area AR And, it repeats the 10 step-and-scan notion, that is, performng
scanni ng expagiy &usteacte shotthar eanaainke , wahereWhattet benrsd@ppamg i t he
starting position of scanning the next shot area for exposure. The position
of the wafer sstrageyats Ton stiket@trdchtsalinttmes with a wafer |aser
interferoneter 74, at for exanple, 15 a resolution of around 0.5 to I nm
The neasubenent valWiglofthtilseappeeates ordtecarzipgesaym whd ahhés maiqvided
controller 70 via the stage control unit 69. And the stage control unit 69
drives the wdfrerthst sg&SIERbE gafhé a@gf 8¥SEeHgRe BEP YRRl BAINFAINLAI Hh t he
positional information of the wafer stage WST, in 20 accordance with

i nstruct i ons 3 SRELHP Tl #E ¢ SRt YRR FePtrdnern(QRRRAG RS SHPEHOMeF Ete Biage
A S AL L
BT ol o ot ag@ Fare SHetabRer iy BT S SPEGRADI Do By RETRARRY Vi th

st age. conpr ol imppeRgtotg et dEarkd Gl 80, SO0y Rn Aled 0
Slde of the (st oif ARl it RO iR th, BEkDaIREIOL s EogBLpR e 00 (e

exposure appq{(eac%&@ 4. The alignment microscope ALGis used to 5 detect the
al i gnnment mar V\B.? er mark) provided on each shot area on the wafer Wand

the measurement respd tnig @R, €10 HPEn TR GANMY Ohh €hclQdeArSdhbeW dToddie
mai n body 21 of the exposure apparatus, amultiple focal position detection

system AF basggnodr an Obh i gpend fcibst dethe | 1@t a8d hoddrividd XS HnBsm
hol di ng nmenber (not shown in Fig.) supporting the projection optical system

PL. The msltiyhech abal v Hd opetigic@oisiconenyst eamd\tHes camde age afmanthe
irradiation optical system AFl and a phot odetecti on optical systemAF2. The
irradi ati on oppércatl systealibtr sopphgesravénghy fibefdukxv{detmethagiseam FB)
to forma plurality of slit inages
The driving mechanism may drive the open/close member
and the carriage arm independently, or the driving mechanism
may integrally drive the open/close member and the carriage
20 arm. In the latter case, as amatter of course, the open/close
member opens or closes the door partly in parallel with the
loading/unloading operation of the substrate by the carriage
arm, therefore, the time required to take the substrate out
of the container or to put the substrate in the container can
25 be reduced.
With the eighth exposure apparatus according to the

present invention, the container maybe a container that houses

only one container, or the container may be a container that



froman incident direction in respect to the direction of the optical axis
AX. And, the photodEtection optical system on the other hand, receives the
light flux reflected on the surface of the wafer VVrespectiZF4§ gi lits.
The positionsl 20 information on the wafer fromthe nultipl E Iﬂﬁisition
detection system AF is sent to the stage control unit 69 via the main
controller 70. The stage control unit 69 dfi ves the wafer holder 68 in the
Z direction and the tilt direction according to the positionsl information

on the wafer., Petail. ;E%tem% §9£a§é£"o§z%[p£9dé@%§m L4 LRke-Lgsal

position det ECtI on s SEd In or- exa apanese Pat ent

Laid Open No. ;Q6-£834 %t?@g E@%ecoﬁﬁﬁ§p@PﬁbPﬂ%UmeghanE§heQﬁn%bdrﬁvé4§hé32
As | ong as the national [aws in 0 4 FEB 2003 52 desighated states or

el ected stategpehycMseméhbsr i er@ﬁfé@f@énarpﬁ}lrg;attbqeruso@rﬁwvl% aRggm t,
t he dlsclosures cited above are fully incorporated herein by reference In
addition, as ghemwthdcbhgaibe rifeueX PO E tARPRI BdttSidn @ the thbstrates
embodi ment conprises a pre-alignnent unit 80 arranged at the | oading
posi ti on (Anaf errdebedety tpa obhteeherr.edThe caatliirery opéhatppe- af itgrerenbruni t
80 conprises:a pre-alignnent main body 82; a vertical/rotation nechani sm 86
arranged undefstaepueiad i grmeft thei nobedyn 8o itihchdsapportsng lkevagt dgem
delivery 10 arm 54 and perforns vertical and rotational notions ; and three
CCD caneras 88h¢ 88btaindrgBeyntraithdd abyeacritelst age Helqtdran fmtbs.

I nside the pre-alignnment nmain body 82, control units including an inmage
processi ng sy§F§ﬁﬁg§rﬂ#@@@sglFﬁﬁ@éo§ﬂﬁhdﬁ§i§bﬁpef?%9$¥F@¢Q§I§§ﬁa%§?é§g8§a

88b, d 88 d | 15 f h h

STy et e, LA B G B R

to detect, th t.h f hel d del i CCD

o sl e e PSR S R 0
iti wh t 0

posi ti on wher g 4 hey are canahl e of crilﬁé% 08,20, kP,bhe | DROCS.AL L Decrater

r|n1|nclud|ng he no i nc as wa in Fig

1) held bya&g‘alngte@ggndﬂll%vc%ﬁtﬂﬁ%é%ncgthtehﬁoggpeﬁ‘@%@ﬁ t‘cllﬁlaqg:)the

caneras 88b positioned In the center Is used to detect the notch (a

V-shaped chi pchntaddeth@owaker teadetosont wé %/%%Mm& FaG open
controls the pre-alignment unit 80. The three canmeras 88a, 88b, and 88c

of the pre-al rgamenisenithe8Adespactno Fadat.ect the rimof the wafer W
(outer shape ) , and information on the detection 0 4 FEB 200 53 results
is sent tbthe waf ewilkbhadere carghrtdl empdsOfe dbheanates koadedingntooltheni t
90 then obtains the X, Y, and 8 errors of the wafer W and controls the
verti cAl / r ot apresemschavesini 86, 0 EHre coseofreacthe hen8aéneoris a container

Al ternatively, the stage control 5 unit 69 shown in Fig. 5, may control the
pre-al i gnment tiaitt heOSEAse caupAl e afaftde Fohasrasenthyla predeggrmined

Information on the X, Y errors qobtained during the outer
interval in a vertical direction, it is preferable for the

driving mechanism to drive the open/close member and the

20 carriage arm in a vertical direction. In such a case, the
carriage arm can have access to the desirable wafer in the
container while the open/close member opens or closes the door.
With the eighth exposure apparatus according to the

present invention, the open/close unit may further comprise

25 a substrate detection unit that detects the substrates in the
container. In such a case, detection of the substrates in the
container becomes possible while the door of the container

is being opened or closed.



shape neasurenent of the wafer by the pre-alignnent unit 80, is sent to the
main controller 70 via the wafer | oader control 10 unit 90. The main
controller 70 then corrects the errors by adding an of fset ﬁquéﬁﬁﬁ(
errors, for exanple, when perform ng search alignnent operati t he
wafer W On the upper surface of the wafeys hol der 68 (wafer nounting
surface) which is on the wafer stage WST, as shown in Fig. 15 1 both edges
in the X direction are chipped in a pair, at a predeterm ned depth. These
chips 68a and 68b daaxtigdiagtha niméhyadpeettabitheoptdaent hevdntiafn,t he
hooks of the stage delivery arm 54 and the unload Y-axis arm 52 can be
inserted i n tHere disrpeevbfhed 20sThetrate a2¥ahyeerarathsnst whoad béadshanthi n
body 21 of the exposure apparatus, such as the reticle base plate 64, wafer
base pl ate 6MRLRRAY ﬁedsﬁéjré@@?oﬁulaﬁtr%ﬁfﬁ Syt encPEriage ABRADYENR Fane
mai n body frane. Thls mai n body franme is held horizontally via the

vi brat i on i SOIRAT/GT T YRR SHOVRE 2%F | ROEF §19) @wAPBATEE L Er ABNnYEd En aThe

' thi s efbodi NS 38 SRSRR T n tEsgopinV”iﬂs?“%ﬂ% O RSt SRRG 0
4 FEB 2003 5?? WyoMiich éﬁ/&g n&?%] Otpoe)zglt}le h%rl zontnalatj 9I ng dgalrfa?nd%ro t 32

descri bed earlier, i's arrang e € Secon at a

position f acimﬁgggl/g%%é %rgermqtorﬁgﬁtggeg?&k@ahavgeiogﬁ?gp%aafopg}%_tfffré; ]

chanmber 12 on t rection, as s

opening 12b iss ft@{m@sﬂz%%gQubeﬁa@@eﬂynfahé%rwggéwaatﬁﬁ i I;ﬁeaffrdﬁ&d nto

the | ower chanber, as well as carried t he | ower chanbe and the D

200 serving as thwerSulst riat ecry eRassi N didr i Saddnderspnnected via the
opening 12b. 10 In addition, in the -Y direction in the | ower chanber of

the firstochanber 12, ton < hﬁsﬁjrd.@mtaﬂri,, RENJIEs “bAC lait 12D pve: for ned  at
a position facing the carrier nount 22A and 22B in a planar view These
openi ngs ar e dmen Hel o seppeg atthenCe24thantb 2ABndls Foap/Wnisad cgieds tdicew of
t he nei ghboring area of the carrier nount 22A. As is shown in Fig. 6, the
openi ng 12c off tthe clesiyable? substyamedbst thehedyhta®ll 4l Gish pehifomeesk s
around 900mm fromthe floor up to the area around 1200mm The ot her

openi ng 12d, i®Parssleés r%%ﬁ%ﬂﬁﬁﬁjetlﬁé%a%%e i e 20 1s7igig £Rer ey
12c. Also, as is shown in Fig. 6, the carrier mount 22A is fixed on the

upper sur f ace® of R4 s ﬁ&@%fqp%tm K DS ANY YRR IRE £

t | h 4 f d the fl f.th hanb 12.. And,
U ose tolPhe Siee Breaale 5Eb3% ek T, ﬁagea?ggr&r%ﬂ? l%é)%ta%r%lrﬁlgwn
position on bolg 2} e adlslo_]{ %Bw)ﬂedn' rtehcet ICO-L%CFJT agc hetraeC ttlcﬂ_g t%eer(rle 9a% and

a phot odet ectlo are arrange g eac er- 8s 15 sHown in

Fig. 1. The light, 8WdiiR0o¢! eNEMte S8ARNM 1 ¢ r A A EERPNEPP3r PPage arm

is at least partially inparallel, c. when the opening operation
of thedoorandlcadingofthedesirable substratebythecarriage
20 arm is at least partially in parallel, and d. when the closing
operation of the door and the loading of the desirable substrate
by the carriage arm is at least partially in parallel.
With this method, as is described above, the opening
of thedoor or theclosingof thedoor and the loadingor unloading
25 of the desirable substrate by the carriage arm is performed
at least partially in parallel. Therefore, the time for the
opening/closing operation of the door and the time for the °

loading/unloading of the substrate by the carriage arm



phot odet ecti on el enent 98B are arranged at a height slightly | ower that
that of the HlL above the floor . Simlarly, on the close to the edge on the
+Y side of the other carrier nount 22B, at the sane height on both ends of
the X direction, a 5 1light emtting el enent 99A and a phogqQdEEscpaon

el ement 99B are arranged facing each othery,. Although it has been omtted in
the description above, simlar to the wafer hol der 68, neans for preventing
the wafer Wfrom novi ng duri ng operations, such as a vacuum chuck or 10 an

el ectrostati ¢ palraiipl 137 @veaspest iseelthearyiarged @i rdie tie dpaet/ume cardms: hand
tables that hold and carry the wafer W The operations of the exposure
apparatus 10 kawisngathke iar rangeaent o dasc oipked cdlbaee twpkl cbet deser i dad brext ,
focusing on the wafer carriage sequence . Reference will mainly be nade 15
to Fig. 1, andeotived,dr awnpgseas appriopmpeatformRingst ,thehe opperiatg/od dsindghe
case of exchanging the wafer between the D 200 will be described. Wth
the fol | owi ng cpegertiipn of theslepmird ¢bapldashmamn lidesl igy of £hepatsttinat eof
t he vacuum chuck performed during the delivery will be omtted. 20 [err]
First, thedl o#¢rPatmatéd-he O/ D side (not shown in Fig. ) holding the wafer
Won which the resist coating has been conpleted, is igse,rted into the
chanmber 12 through PHETopERE nGUPSETadfd THer ved ®r "8 %hadte i oy &F S56 the
inline I/F | oad_arm.30 frorg tehg | oad glrlm gntt %ef %Dssi dsec.r 'g)ae shaﬁg\%I of d{he
| oad arm on 25 s 1% CAERE RO RAE TV O TdBRE SYAE GhAErs 3F & ARYE S he
inline I/Flo 0] ébﬂ? (I%l) IV %%}g f i rf bﬁs&
for exanpl e, ﬁglwgb?n(go?%e %% ?/a% ﬂoenaeé{%ee 3i 8% gg\cr%gﬁﬁ&%{/@i% I ne
I/'F | oad ar”‘%%Eraf@gi\%gfyhe\Mgéﬁ}able substrate can be performed in a
10 state where the door 1is opened to at least a position
corresponding to the load/unload operation of the desirable
substrate. In such a case, the time required until starting
the loading or unloading can be reduced, compared with the
case when the loading/unloading of the substrate in respect
15 to the container is performed at all times after the container
is fully opened. Also, the possibility of dust and small
particles entering the container during the loading/unloading
of the substrate can be reduced.
With the substrate carriage method in the present
20 invention, in the case a plurality of the substrates are housed
in the container by a predetermined interval in a vertical
direction, it is preferable for the open/close operation of
the door to be performed by moving the door in a vertical
direction. In such a case, the carriage arm may be moved in
25 a horizontal direction at a state where the door is opened
to at least a position corresponding to the load/unload

operation, when the load/unload operation of the desirable

substrate is performed. Insuchacase, thetimerequireduntil



0 4 FEB 2003 56 has been delivered into the chanber, is indicated in Fig. 1
as W . After the delivery of the wafer has been conpleted, the |oad arm on
the C D side (not shown in Fig.) withdraws from5 the chanber 12 via the
openi ng 12b. The wafer |oader control unit 90 confirns the w WP thhlth B

the load armon the C/D side via a sensor énot shown in Fig.), and |nserts
the arm 34 via the driving portion 36 of i%e robot 32 under the wafer W
which is held by the inline I/F load arm30 . Wen the insertion 10 is
conpl eted, the.40blg 32nhd S1624564 bY ﬁ@Io%ﬁW'@aﬁ@eVﬁéé&&@é MRVRIEAL o

mechani sm 37 (or the inline I/F road arm30 is | owered) , and the mafer i's

delivered fromtmerndldane WhEnl eRE pdsmﬁﬁ)?hmw@dmgnd’ﬂt@fe thBstebet B2
Fig. 2 shows the state just before the delivery of the wafer Wto the robot

32. 15 Next, #dwpewaf efo lttadeontaiheel isnpér BOrmedtd©la3 1t ke masnn Bde of thde
robot 32 holding the wafer so that it extends and rotates, and carries the
waf er Wto theoposinéoni A\Fulddi opeedd.n Aandj negt margsilking ty bdr dogttdms
operation, the wafer | oader control unit 90 controls the robot 32, so that
t he | ocusbof 2rlhe wafrdrnAlesnd ¢heeaniny 34 thfe t heonobineB2 doesngot the
interfere with the inline I/F |load arm 30, chanber 12, and the |like. At
this stage, theadied/weisadingrafabhe dpbhhsahevedntbet hedposdti on 42
indicated by an imaginary line in Fig. 1. 02 The wafer |oader control unit
90 then drives the &FeR2EIA t6f thAet ¢Ho @ SPR ChoMh VI P¥RA el VerR |t Eaib/
movenment unit 37 -(or drives the |oad X-axis turntable 42 upward), and the

arm 34 of thethoBdti3PHRYHIeM s tRetIRf eP L VIROHERT t 3 t BEPPAEE . a%%&@%us
turntable 42. g %F 003 57 The wafer | oader control unit 90 th
integral ly dri3%s *th 3L ARG L PHOTERS) ECBBT HF + RI tHERS Péerp%"%%”f%e +Z

?kLS?E%?{}‘Ol e SRS i ae PN S ot B Bk RReNe M BT FRts

i 4
20 (refer to TRt i3 I“Sfﬂ%@@ éd&%#%ﬁ@éﬁ%%@b fratf shatidge et
turntable 42. ﬁ@g WM{ {?El fd%aQ%b%gtaBH@t?gFaEEBl$2%§¥d%§§qggthe

control unit 90 obtalns t rectlon of the notch o

10 eccentrici §1Yb§l’;r$@@awafn%vé@/ iR at*&eea@ftémr%@aa%ee%ndltrh%cgw@t
respect to the center of the load X-axis turntable 42 . These are o talned

in accordancecq¢finddeshsgbh aBuRliny ol o PEtaté Ot he spReode] egid on

el ement 46 structuring the wafer edge sensor 48 . A concrete nethod of
obt ai ni ng5t hesuled €hatle r €edon 15 and the eccentricity of the wafer Wis
di sclosed in, for exanple, Japanese Patent Laid Open 10-12709. The rotation
amount of the waf erwatid thhe rectdesd f itaketthiofd axpatere hadarg tars o¢cend ahdg on
flat fornmed, can be simlarly obtained by using the wafer edge sensor 48.
20 The waf er toddemrmmdrtoinvention cendre nane byglmedtenically, optically,

and electrically combining and adjusting the optical system,

the substrate stage, the substrate carriage system including

20 the rotation table and various other components.

With the first method of making an exposure apparatus
according to the present invention, the method of making an
exposure apparatus may further comprise a step of providing
a positional deviation detection unit which detects a

25 positional deviation of the substrate rotating on the rotation
table when moving in the predetermined direction.

According to the eleventh aspect of the present invention,

there is provided a method of making an exposure apparatus



rotation angle of the load X-axis turntable 42 so that the direction of the
notch obtained in the manner above coincides with a predeterm ned
direction, for exanple the Y direction. The wafer |oader control unit 90

al so deternmines the stopping 25 position of the |oad X-axi syt gy e 42 in
the X direction novenent, in accordance with the X directioh conponent of
the eccentricity of the center of the wafer W and stops the load = X-axis
turntable 42 at the position. The rotation of the wafer 0 4 FEB 2003 58 W
and the devi fdQnihnyt i i LFask he rqileader
control uni t%goe%i\?n? %B%F%Q%Itap@mﬁtgrggfﬁgsm%%%%%ggfgéd&t oq&ﬁieﬁp%sr%?i on
W i ndi cat ed abé’ulbgﬁréﬁg_%'t%eyghyﬂﬁontvhﬁ'gélrp_é%u_‘é‘s%@asteaétﬁ'&?@q@tb%%%édﬂg at
a position near the position 50" which is indicated by an imaginary |ine.
The | oad Y-axisSmatiAred;isroiding aAbuBstange ¢d0fi LyamRiseern€00} RB1ich
position indicated W8 in an imaginary line) where it does not interfere

W th the waf efa’Wiwd cthé ssabsthatposint ixsspiict The vwakersubsadareCcydagd; unit
10 90 then drives the |load Y-axis arm50 toward the position 50" , and

st ops the5| oadoxriakirsy e mdatatnd henqost téromwhvitr ea tdmnteeinteer rofudiey waf er
Wand the center of the hook portion of the load Y-axis arm 50 coincide .
By control | i g ured istyopdi fgrepesidsitartef biyhe boadeeanigedrim&dyvahelry a
direction conponent 15 of the eccentricity described earlier is corrected.
In short, as Vet isteln Hieseian, 1 Helagddr dhderodohirdla WHidvigw peyiftor ms
overal |l positioning (the first stage of pre-alignnent) of the wafer W Wen
this overal | "Bosih 86hVﬁ§ the eohpp el MO AU VasE FEeM A3 TFERAHE QRbf er

| oader control unit 90, the wafer Wjs delivered to the load Y-axis arm 50
from the | oad X3 a8 MUbt e A2 PIRF de? i ST 019 13 SEHXTUIW iIRFS&EFDr med
for exa be,é%r rai si t he | oad Y}ﬁxis rm50 (or by lo ring thg.load
X-axis turnt &8l &H)SUBH LB N RIS haflay GOHR Bekh Y& i vRFRYL TP e

| oad Y-axis armS.OEi th%:mafer | oader c%ngrolrgnitIQQ.ngg foﬁhe | oad Y}gxis
arm 50 from tq?er]ﬁbﬁﬁ ion" gﬁllqkha‘loéfgtse& by the il?r%gi %ﬁ;y Fhe 10 tHP9Dadi ng
posi .tl on | ndltcoatt%% %%n%a@@le'rd !3‘.19% OTQéJSCO Hﬁ:e agCéSFEEO é%é@a e Wi's
carried to the position indrcat ed by an i magi nary [i ne. wever , en
the wafer in [ : st r [ ; Lt

ndi cat od by 11 Tiraes ey P e e e e i - G e

control s the waf@fe Weddh®thesi wosds, the load Y-axis arm 50 so that it
waits at the position W indicated by an inmaginary |line. And, after the

| oad Y-axks arm 50 vhi.ecgiﬂﬁié&e@\é@,ttw@féluim&;@@ghﬂg ARpRSIrEIeR, adderaafer
| oader control unit 90 then 10 noves the | oadX-axis turntable 42 to the
left end of tidetReYR@BRINt invention canbemade bymechanically, optically,
and electrically combining and adjusting the optical system,
the substrate stage, the substrate carriage system, the
container mount, the drivingunit, the carriage arm and various
20 other components.

With the second method of making an exposure apparatus
according to the present invention, the method of making an
exposure apparatus may further comprise a step of providing
a substrate detection unit that detects the substrate housed

25 within the container when the container is being lowered.

In addition, in a lithographic process, when exposure

is performed by using said exposure apparatus, devices such



position, that is, the position 42' indicated by an inmaginary line to carry
the next wafer. Wen the |oad Y-axis arm50 arrives at the |oading
position, the wafer is delivered fromthe |oad Y-axis arm50 to the stage
15 delivery arm54. This is performed by raising the stage giglApaenpgggar m 54
(or by lowering the load Y-axis arm50) . Fig. 4 shows the stage just
before the wafer Wis delivered to the st3e delivery arm54 . And after
conpleting the delivery, the wafer |oader control unit 90 starts to nove

the load Y-axss ;20 26N tRacKchA 58S RARILd LW 1RH @89@{"%@%%@ and

imaginary line, to carry the next wafer. At this sfage, axis arm
50 can be movedoi@radpsi tineRoReAnhqile PAShIEHRARE abpbet BXBARIeftgar the
position indicated WB in an inmaginary line) where it does not interfere

wi th the waf @nWasd, anedati Nprdh dfd &f donfdd mdih tdadutiigy athog axi s
arm 50 has retreated fromthe | oading position, the wafer | oader control
unit 90 drivehdthesdaghaalsiperyrarapdd Ataldiory e prafsm tWimvention,
predet er mi ned anmount upward via the vertical/rotation 0 4 FE8 2003 60
mechani sn® 86 eshbawdeivi ceinganidt a Gthered bhemnpdfceri ngaldedevdapemanuffadt Bing
detects the rim (outer shape) of the wafer Wby using the three CCD caneras
88a, 88b, ande88wd.hat structure the pre-alignnment unit 80 . And based on
the detection result, the 5 wafer | oader control unit 90 obtains the X, Y,
and A errors of the wafer W and controls the vertical/rotation mechani sm
86 so as to correct the 8 error. This detection of the X, Y, and 8 errors
of the waf er BR{EFe BESGRILBTILN oPFp/IHE| DRAEANGS s performed to correct
the residual error of the first stage 10 of overall positioning and errors
whi ch may have occdrr®d lddSi AgSERPPPA4E %hBYWdRRPYERY OhershGorfdiak (8% he
first pthtioning. Therefore Et [ ?ﬁ%gorned with a hi%her accuracy. t han
bef ore. add PLERAY REGFAEPASNYLRY RD 9XBPPBIE TRREAT HEY ARG e

out er shape asurenent .of the.wafer the 15 pre-alignment, unit 80, is
sent o the i HEomerst SRErg Rt neSrurarty oB e e T oI U e H0 Hofhe
mai n controHéységhjhen corrects the errors by adding an offset for the X
Y errors, for -“exanple, when perform ng search alignnent operations on the
wafer W As a mattes; of -cour - - oY S, h jtion
of the wafer stage%&ég %aggﬁg%g’fﬁggggr§§BV%§8V%a§¥ﬁgﬁ%%§$¥%égégogf en the

second stage iGf; {H£-B) i WVEDta kS DRLNY WEFE OF B 108k the, waf er stage WST
exposure operations (alignnent, exposure) on a different wafer which has

al ready bpgen deliverief 25iBr£\diQusky e@ntRoliBgWRTRI1 Flirge N§Blrks HEitHE
perfornmed. During the' exposure operations, the unload Y-axis armb52 is

waiting at thedodadiqg positneawléi rectly under the stage delivery arm 54,
0 4 FEB 2003
Fig. 4 is a front view showing a neighboring area of
the Y guide, in a state where the load Y-axis arm is holding
a wafer and the unload Y-axis arm is holding another wafer;
20 Fig. 5 is a view showing the main body of the exposure
apparatus housed in the second chamber 14 alongwith the control
system;
Fig. 6 1is a side view showing a neighboring area of the
carrier mount;
25 Fig.7isaviewthatillustrates therelationshipbetween
thewaferholderandtheunloadY—axisarmattheloadingposition_

when the wafer is unloaded;

Fig. 8 is a planar view of an area around the carrier



61 And, the pattern forned on the reticle Ris transferred onto each shot
area on the wafer Won the wafer stage WST, that is, exposure is conpleted.
Then, the stage control unit 69 noves the wafer stage WST fromthe exposure

conpleting 5 position to the | oading position as shown inwrig.ﬁ% sed on
instructions fromthe main controller 70. Thus the wafer | ﬁ onpl et ed

exposure is carried to the unloadi ng posi8i%n (in other words, the |oading
position). As shown in Fig. 7, when the wafer stage WST noves tomard 10 t he

| oadi ng posi t)Qf, '%%a'%()?}'gl{l@"t&b%% Ale %%e%hgﬁgﬁ 8yl ﬁl%{ﬂ %%g‘é‘g )

adsorptive portlons on becones engage Rothe ¢

When the movergnt. of ﬁ* stage; VBT hswsQapheted, the mafer Ioader

control unit 90 drlves t he oad Y-axis arm 15 52 upward a predetermi ned

amount based on i ns#giCtd 98s; iy tt'ﬂ%t@lﬂuS@B&ﬁ@E|£Eno?19f1%%@lbfﬁeow3€k?é W
whi ch has undergone exposure is unloaded fromthe wafer holder 68 onto the

unl oad Y- aXi oo Mt HZnaTheewid €fon QRARIC G A@li tuRhE t98e t 8PS db by ESL dikel
unload 20 Y-axis arm52 until it comes to the position 52" indicated by an

i magi narysl i nevidfyidhi Sf oples atader; the wafer Wis carried fromthe | oading

position Wo shown by an imaginary line, to the position W3, also shown by

an imaginary line. Fig. 10 is a view showing an arrangement of the sensors
used in the first stage of pre-alignment of a square-shaped
substrate;

Fig. 11 is a side view showing a neighboring area of

10 the peripheral exposure unit;

Fig. 12 is a view that illustrates a modification of
the chip in the wafer holder, stage delivery arm and the load
Y-axis arm;

Fig. 13 is a wview that illustrates a case where the

15 direction in respect to the loading position differ between
the startingposition andthe finishingpositionof the exposure
sequence of the wafer stage WST;

Fig. 14 is a side view showing an area around the carrier
mount andillustratesadifferentmethodof adjusting the height

20 of the wafer to be accessed to the robot arm;

Fig. 15A is a side view showing an area around the carrier
mount and illustrates a structure of the robot arm and the
substrate detection sensor that move vertically in integral,
withthe transmittance type substratedetectionsensorattached

25 to the driving portion of the robot via a supporting mount;

Fig. 15B is a planar view showing the area around the

carrier mount in Fig. 15A;

Fig. 16A and Fig. 16B, are views that respectively



However, in the case the previous sequence is not fully 25 conpl eted, and
the unload X axis table 28 is not yet at the position indicated by a solid
line, then the unload Y-axis arm52 is to wait at the positio SQ by a
solid line. Wen the unload Y-axis arm52 retreats fronlth%klagﬁiﬁém 0 ~
FEB 2003 62 position, the wafer |oader comarol unit 90 | owers the stage
delivery arm54 via the vertical/rotation nmechanism 86. The wafer W which
has not been exposed yet, is then | oaded onto the wafer holder 68 fromthe
stage deliverylHrsr5ate vinerrdhel e ktayerHet b et {F sd 54 is | owered, hook
portions of the stage delivery arm 54 which hai adsorptive portions on the
tip becomes engaged ¥ tH 't A& &5 PREBBY. A BB NohPRr RERELPRAL YiRW
stage delivery arm54 is lLowered _so as 1o secure a predeterm ned distance
3 vl 4

fromthe backxiﬁﬁfggghfﬁcgﬁOPﬁ_ A NEXRAPHIEoTRP T FEYS AFG ng
st e stane contiol itk B8, Lo Ve (1L SlatE W0 e,

starting posi%|on 0 € exposure sefuence . €
drives th? wagfgtéﬁgge WST in the +Y direction and noves it to the starting
as s

position own in Fig. 1) of the exposure 15 sequence. After these

steps are conpl et edy;d he gXROGUE a8 SALUENG BGR] G alrkgnABBhngf {7 roup
al i gnnent such as EGA, and exposure) begins on the wafer Wheld on the

waf er hol der BSunSi BEeshd hé:SoSPES Ui SEAUENCEN iBigi mMtar to the exposure
sequence of the scanning stepper in general, except for the 20 point that

the positional devimigononeasupearat of ew e osEfey ahya pdwiaeemIOEBei BOUDL
performed on the wafer stage, a detailed description will be omtted. Also,
when t he waf enoshagead\Tliistmatved the tWagfest detengipositieonhef frhatekpmsur e
sequence, the novenment of the wafer 25 stage WST is snmooth. This is because
chi ps 68d0andobgbhareC¥briedopent he waf er hol der 68, which keeps the hook
portions of the stage delivery arm54 fromcomng into contact with the

waf er hol der 68. L3 FB 2008 BERWMsShevdes cihddthin rerans arputyerent on

exchangi ng the wafer_on the wafer hol der 68, bg efficiently utilizing the
in the first chamber that make up the exposure’apparatus of

the second embodiment;
Fig. 21A is a side view showing an area around the FOUP
15 mount and illustrates a structure of the robot arm and the
substrate detection sensor that move vertically in integral,
with the reflection type substrate detection sensor attached
to the driving portion of the robot:;
Fig. 21B is a planar view showing the area around the
20 carrier mount in Fig. 21A;

Fig. 22A is a side view showing an area around the FOUP
mount and illustrates a structure of the robot arm and the
substrate detection sensor that move vertically in integral,
withthe transmittance type substratedetectionsensorattached

25 to the driving portion of the robot;

Fig. 22B is a planar view showing the area around the

carrier mount in Fig. 22A;

Fig. 23 is a schematic view showing the sectional view



hi gh accel erated operation of the wafer stage WST the tinme consuned when
exchangi ng the wafer can be reduced, thus the 5 throughput can be inproved.
Details on the arrangenent and operation of portions such as the
pre-alignnent unit 80, the wafer holder 68, the unload Y-axilst &Ef 803 the
stage delivery arm 54, are disclosed in, ugr exanpl e, Internationa
Application PCT/JP98/05453. 10 As long as the national laws in designated
states or elected states, to which this international application is

appl i ed, pernif, p1desdissehasiing @iév@ﬂo@%&’@xbésﬁk‘é|aprﬁa%Qru%0E@$€@aQ?cri%'sn by
reference. After receiving the confirmation signal fromthe main 15
control |l er 70 tidatedure merials ;st age WST has retreated fromthe | oadi ng
position, the wafer | oader control unit 90 then drives the stage delivery
arm 54 upward to theikoadidngsposplamar i eabityahhereexdrowi®rche Alaririies
position, the wafer Wis delivered fromthe load Y-axis arm50 to the stage
delivery arm B%un20 oFeamwhekposwiren dapeanates Wacamdied cooesthio ttherd
position WB indicated by an inmaginary |line, the wafer |oader control unit
90 for exanpl embowementite unl oad Y-axis arm 52 (or raises the unload X axis
table 28) so the wafer is passed over fromthe unload Y-axis arm52 to the
unl oad X axi s tabl e 28 25 1R A1ERIELRFNOEL DIt BRPR SO Hee gargder

| oader control unit 90 then npves the unload Y-axis arm52 to the | oading
position for fR&Ntard &3¢ of“4’he next wafer, where it stays until the

unloading of the ne@&@%ﬁ?&éapﬂanarviewshowinganareaaroundthecarrier

mount of anexposure apparatus towhichthe carriermount related

10 to the third embodiment shown in Fig. 24 is applied, and make
up a front inline lithographic system;

Fig. 27 1s a view that illustrates the carrier mount
in Fig. 26 rotated in an angle by 90 degrees;

Fig. 28A is a planar view showing an area around a robot

15 serving as a substrate delivering portion of a left inline
type exposure apparatus;

Fig. 28B is a planar view showing an area around a robot
serving as a substrate delivering portion of a front inline
type exposure apparatus;

20 Fig. 29 is a schematic view showing the sectional view
(a planar sectional view) of an exposure apparatus according
to the fourth embodiment, focusing on the substrate carriage
system;

Fig. 30 is a side view showing an area around the FOUP

25 mount in Fig. 29;

- Fig. 31 is a planar view showing an area around the FOUP
mount and illustrates the wafer detection within the FOUP in

Fig. 30;



0O ~ FEB Q03 64 After the wafer |oader control unit 90 confirns that the
unl oad Y-axis arm52 has noved to a position where it does not interfere
with the wafer near the opening 12a of the first chanber 125 ,igeg hgy
integrally drives the unload X-axis table 5 28 with the slider 26 to the
position 28 indicated by an imaginary li4qe in Fig. 1. That is, the unload
X-axis table 28 with the slider 26 is driven to the wafer delivery position
of the inline I/F unload arm 38. Thus, the wafer Wis carried fromthe

posi tion W8 indi cateidy by32ansi aefi valchdrthehthe i heudBrpeskta®rensuteimdie
position WL (see Fig. 2, reference W9) in Fig. 1, which is also indicated
by an i magi nasy & idrevide Nexiufddieamaiernd tdaseracosntd g utd (L1 soaéent s t he
delivery of the wafer Wfromthe unload X axis table 28 to the inline I/F
unl oad arm 38invéwetdebi very is actually 15 perforned by | owering the unl oad
X axis table 28 (or by raising the inline | /F unload arm38 ) . Wen this
delivery is conpl et®Bid). 3% igatecflovatderrteiovginguithe Dooapyesnghen stterad X
axis table 28 to the position shown by a solid line in Fig. 1. Having
confirmedSt hat04 het Ut dad33¢ 4% table 28 has 20 retreated fromthe
position 28 indicated hy an imaginary line, the wafer | oader contro]l unit
90 then sends the infbr Fﬁnat%éh?ﬂﬁgéq)ﬁﬁﬁﬁ SOPUAEnFRCoPRr Bt PRl TR
unload armon,the C/ D side (nqt._shown_in Fig. %.is@énserted into the
chanber 12 t htQHJANERE ety 2B GAd THEYWRF bP v FEPRINGEFRRANA T 25
the unload armon the CD side fromthe inline I/F unload arm 38.- Wen the
wafer Wis delivered, the unload armon the CD side is shaped so that it
does not int eBearte Mbde tferi Wd neylirkg uohtadthemiibrenitd gkel i very of the
wafer Wis perforned 0 4 FEB 2003 65 by, for exanple, raising the unl oad
armon the C Rmirde Eabdaindeameri ng the inline I/F unload arm38) . As for
the unload armon the CD side, the sane armas |oad arm may be used. After
the delivery is comitetfdst tabadigedtaoh shet heesettDigveetiantwshbwee i n
Fig. ) holds the wafer Wand wi t hdraws outside the chanber 12 through the
openi ng 12b. R@KErike@ bpkewatVoh sertrrrecodfte Hel¢asel wHen® wafers are

housed and carried by using the 4A wi Il be_ descr| bed.
F%é. 1 sghematggglf§ shows the sectfgnal view (a planar

sectional view) of an exposure apparatus 10 according to the
15 first embodiment, focusing on the substrate carriage system.
The exposure apparatus 10 can be suitablyused inline connected
with a coater developer (hereinafter referred to as “C/D”).
And, in Fig.l, the portion other than the air conditioning
system and the wafer stage WST of the main body of the exposure
20 apparatus is omitted.
The exposure apparatus 10 comprises a first chamber 12
and a second chamber 14 arranged side by side in the Y direction
(in the portraitdirectioninFig. 1). Withinthe first chamber
12, most of the wafer carriage system 100 serving as a substrate
25 carriage system is housed, and in the second chamber 14, the
main body 21 of the exposure apparatus (refer to Fig. 5) is
housed. The first chamber 12 and the second chamber 14 are °

arranged inside a clean room.



The OC24A, which is carried by the PG/ (Personnel Guided 10 Vehicle) or the
AGV (Automatic CGuided Vehicle) is placed on the carrier nount 22A through

t he opening 12c of the chanber 12. The OC24A may, of course, be placed on
the carrier nount 22A by OHT (Overhead Transportation). Af ek FEBe2BBC24A is
pl aced on the carrier nount 22A, the 15 \A@If er | oader control unit 90 drives
the carrier nount 22A downward via the veftical novement mechani sm 94 by a
predet erm ned anmount. In concrete, the driving anmount is around 300mm

downward. The reasomnfgetﬁgns ORE" &1+ &0 Mddbde desd ibed ekl chehgkyl Ng
to Fig. 6. 20 First, when th e OC24A i's placed on the carrier mount 22A'with

the PGV, and Hﬂ@lb'e&elnt@%rh@pgafr Shahber Gard b@[oﬁ@ﬂ&haﬁ%rerH&itahﬁlanQor
Hl is set to around 900mm above the floor due to restrictions when placing

t he OC24A froputrheolfulrhe eademeetirtdagel Bl sakenvilew. iknsiodscthei®©a24Atha
plurality of 25 shelves, for exanple 25 shelves, to hold the wafers are
arranged. Andlbherhehgitenf thedaidfsers etpdswatk Apparthesupperrissnri@ceacaf
the carrier nmount 22A is around 270mm at the topnost HoT ( refer to Fig . 6
) and around 30MavatethehbobesaHoBe. dAscdogienghip, fod 4xBEBlR00Japénesea
state where the carrier mount 22A is fixed, the height necessary to allow
access to thePagraik @ﬁéﬁv@@eﬁnNPhe0@C24Oﬁ§6ar@@ﬁdtQSOCPQGGSPOBG}nﬁnUt§
around 1170 (900_+ 27Q) mm the wafer Wtaken out of the OC24A
is nounted 5 BRPLAEATESE &Oax@%/%?n@%?ne&ﬁzlonﬁhésr]%m@mafolrortarﬂe Y3 in
X-axis turnt agl e 42 set .alnost the s as of, the waf t hat

is, around 60 ﬁﬁﬁ588$§dth§q@Qﬁﬁ %fhi s* gg t%t?ﬁ%sfacgrthg FHe %gﬁjht
of the wafer stage Vb 0§ aa?#%ﬁsgﬁlegﬁﬁstﬁpffé@ oRekght of . 1R 3RRALALUS,

and furthernore %lrec I
10 cited above are fully incorporated herein by reference.

In the area within the first chamber 12 close to the

second chamber 14, the wafer carriage system 100 comprises

a first X guide 16, a second X guide 18, and a Y guide 20,
serving as carriage guides. The first X guide 16 and the second

15 X guide 18 both extend in the X direction (the left and right
direction in Fig. 1), and are arranged along the Y direction

at a predetermined interval. The Y guide 20 is located above

the X guide (near the surface of Fig. 1 in the depth of field)

and extends in the Ydirection. Within these guides, the first

20 X guide 16 makes up the second carriage guide (carriage guide
forunloading) andthe secondguide 18makesupthe firstcarriage
guide (carriage guide for loading). The Y guide 20 passes
through the opening 12a of the first chamber and the opening

l4a of the second chamber, and extends from the side of the

25 first chamber 12 to the side of the second chamber 14,

- Also, within the first chamber 12, on both sides in the
X direction on the side opposite to the second chamber 14 of

the X guide 18, carrier mounts 22A and 22B are arranged, serving



10 the height of the ceiling of the clean room Therefore, to keep the

cl ean room equi pnent cost |low, the setting height of the wafer stage WST is
required to be nmaintained as |ow as possible within the limts of the
structure of the apparatus . Also, during the carriage ploc&EB B3 t he waf er
described earlier, 15 where the |oad X-axas turntable 42 begins to carry
the wafer Wand | oads the wafer onto the wafer stage WST, in regards to

hei ght there is hardly any change, except for the respective structuring
menber sper f or & gPNEGinieganewyesre ntQipbhe geldarari rofionines wafeand A2or eh eyl v,
the wafer accessing height (H3, 20 in Fig. 6) of the arm 34 of the robot 32
for delivering2¥heehfl&ered NpRé erosRifocrsd sotak nPabl & 4pand 248, heapalbled
600mm Accordingly, in the_case the wafer Wshelved in the OC24A is take
out by the ar?r*f-%?fF> 1Inhé PHEE135YaRd el FSerdd Wedetfe PEEISER&FEIVELY
turntable 42 while the carrier nmount 22A is 25 fixed, the stroke of the arm
34 in the Z d*FEREPSR results in around 570mm ( 600mm - 1170mm) .

Naturally,. the size,of the vertical enent chani sm 37 af. t he. robot, 32
becomes | & ger . andBturt REEnE SHREE BEoSREE AT FEdl Lrerie Fhroughiut al so
0 4 FEB 2003 §f,Lscisfupad lOChAdle dibal 32,8605 < onyerl Leal Lyapmue
around 570mm to access per wafer. So, wth the exposure apparatus 1677 h

this enmbodi mend .. abt £55 PUHEING e OR4hat:aspasi ti o0 9fe BaLeht, i 08 the
5 carrier mount 22A," the height of tthe OC24A is |lowered to thé height H2.

The vertical gpven@Mar el rRAndf beEwahdindhen diald Ngadub,t Ba ¥REeiph&EAmM
the OC24A or putting in the wafer into the OC24A is performed by the Z

direction novegephcefot hthd ®bal1id2. 16Yr & herimae,2 eMien chhe swhel eepr oTtesg of
taking 10 out the wafer and putting in the wafer is conpleted, the carrier
mount 22A0 s thétrdgtddé he6 day reyilngme@osmotor, andi thei $i&e thethehght Hh. In
this manner, with the exposure apparatus 10 in this enbodi nent, the
vertical stroRegel isheonobet.322nd aghbheerrre hyurHbadd2pf UHig Isé ikeirghe, H2
is set to around 60m then the 15 topnost wafer shelved, is around 870 (600
+ 270) mm Acébranhghg, Xt pviar hrB4eof8the FoBOE-32 covers around 600mmto
around 870nmm and onli/ need to perform recigrocal movenent with a stroke of
270mm In this casehlffe aRAHS C&e AoVERENE© RfchBfi ShF DY HPURE 26/ chrffer

nmount 22A can.be arranged directly under neat he carri.er, nount 22A.

addi tion. t helBar APEFE nbin OB HRRS Hokoh BE Bk o0 b hEB L e Rnen
maki ng a ss to .th fer, ;and, onl need to bhe wer ed. on n.

carri gr i%s%eexgﬁa%%eeg.e\ﬁhg?%?osrlec%e iqr“?%leu]é%geer?%c? héréguglﬁpg%gi s%s’vngﬁl %ngne\hen

the carrier ”?gig 228! §858“§£ﬁd(h£981f9@% ér'9@98&%@”{5{%2&??3'ﬁl?ﬁ’e“??? the

phot osensors strate detection sensors) nade up t emtting

el ement 98A andabihgn'Phgbadel eebhgld ehaNRM s8R § @ dgtral vehathepowei 8 S
are housed 0 ~, FEB 2003
of the wafer W between the carriage arm (load arm) of the C/D
200 serving as a substrate processing unit.

20 The second X guide 18 extends from a position slightly
on the +X side than the edge surface on the +X side of the
carrier mount 22A to a position the same as the first X guide
16. At the position on the —-X side (the left-hand side in Fig.
1) of the second guide 18 and facing the carrier mount 224,

25 ahorizontal jointed arm robot (a scalar robot) 32 is arranged.

Fig. 2 is a side view (the left-hand side in Fig. 1)

of the neighboring area of the horizontal jointed arm robot °

32 and the inline I/F load arm 30. As is shown in Fig. 2, the



68 in each shelf . The detection result is then stored in a nenory (not
shown in Fig. ) . Upon this detection, wafers that cannot be accessed, for
exanple, a wafer that is tilted and housed using two shel ves instead of
one, may be detected and the error 5 may be notified to theapBE@mtg03. Next,
in accordance with the information stored in nmenory on whether each shel f
houses a wafer, the wafer |oader control drit 90 drives the robot 32 upwar d
in correspondence with the height of the wafer to be accessed. That is, the

robot arm 10 ﬁ%rii%o"n@:iaﬁ_e‘fioELﬁt%thE&hko%%f@2tp?eﬁémg‘ﬂtélé Ad¥e 1 RPL 33 scan
be inserted into the spaCte between the wafer to be accessed and the

obstacl e bel owrbgotate? s@rappeopsi &8 ondie s&6) an alrh 3 N i1CRSEan @ cakm 34
of the robot 32 need only to be raised at a maxi nrum of the height H4 (fefer
to Fig. 6) . Eix@en@ ahdrrdbatbevsetken dfhe XWenaangeandsa showing phhrithen
slices of wafers | ess than actual, however, in actual the contai ner OC24A
has 25 shel ve§ot ehhohddtiwee svather s rmabdl. HAr(d hae2bdbot stelkit doimeedif rhm

bel ow) is the wafer accessing height of the topnost wafer. Next, after the
waf er | oader wemttriclaludite®9iconid diesc2@onheritisior fimredd t ¢ trel regdnrad gef
the robot 32 into the space below the wafer to be accessed via the driving
portion 36, tk& arvesiicalnoyement meg wnisyn tHaerrpadedf er We Slanmodd on
the arm 34. Then the arm 34 of the robot 32 is withdrawm and the wafer Wis
t aken out frof€h&hATPATr A<d, the wafer 25 | oader control unit 90 carries
the wafer Wto the sition W2 indicated an imaginary . line in Fig., 1 via
the arm 34 of the rbGC:35RHPTOERING TERE e 2B MO HY/ AFbFdPng t 1P APTLSE,
This carriage,is perforned sq that,the |ocus of the fer W ..0.4 FE 003
86 and of 1 he BEaErce Uneif thR PRt ekt B 7 ol s 1hon
as the htsel f_Qr er, fe L Qr. e i t i o I, t he
carri agt(ax:%)éper ghlg%dsgé%e%cé\%éi %éfgégéogi\(l)\é-ﬂ%e%%%ﬁééﬁﬁzgqﬁgﬁkﬁﬁg’case

of inline connecLionngeW b -LEP) yiSe PEL T OfdrEG,1 130 Iw@elyﬁ%éeérﬁ{vy@j Chplaas

conpl eted exposure is carried to"the position W1 shown an i magi nary

line in Fig . ik, thBi $nposbtipn 1&Yd e BCamRPENkt Pnt hge U} Padi NG PATHE | ON
of the inline operation. Wien the wafer Wis carried to the position W1

shown 10 by arss awgi &afrynfédein bhpowat eonhdatkera Cididtolp whieh 20 4 RIemas t he
arm 34 of the robot 32 under wafer Wheld by the unload X-axis table 28
positioned at vA&W,i hegatoadttywaredamgitiaayy. |ine . The arm 34 of the robot
32 is then raised a predeterm ned anount, and the wafer Wis passed over to
the arm 345 of the 1Refeotind?backmtoh&ignl dadoX-bixé suprdt &8 ackhe finvdher

| oader control unit 90 then carries the wafer Wfromthe position W1 to
the position WEGANSHiXc &HEE DY %n d idgidrr ] iviedm 18 glriven alomy dha 34 of
the robot 32 by rotating and extendi ng/folding and raising the arm34. To
be specific, e mB3RYof thBERELBPTE 324 ENP ot ied Y VIHRY™ RE WadPer W

Fobot 3219 eXFoRBBRLERA (el Al bR WHEE X ASBIAER U OIS Coya te e L6e 1
e b 52! SCHRD IR A 4 ¥ R RS, o S,
ggz Af he am 34 of the rabqly 32 JiaMdiNdr aWhe NG elreAts QUL 49 4.h9,
of the neighboring area of the load X-axis turntable 42. The
load X-axis turntable 42 is fixed on the upper surface of the
slider 40, made up of a substrate holding portion 43 which
holds the wafer W (referred to as W3 in Fig. 3) as a substrate
25 and a driving unit 44 which rotationally drives the substrate
hoiding portion 43, as is shown in Fig. 3. On the edge in the

-Y direction of the slider 40, an L-shaped extended portion‘

40a is arranged, which extends upward at a predetermined length



Finally, when the processing of the wafers stored inside the OC24A is
conpleted in the manner descri bed above, the wafer 0 4 Fea 2003 | oader
control unit 90 the drives the carrier nmount 22A upward fromthe height H2
to the height Hl. And the OC24A waits at the position to Hekd&EBr 188 by the
PGV, the AGY, and the OHT, and the |ike. & The operation of housing and
carrying the wafers by using the other container OC24B is basically simlar
as with the case of OC24A. The difference, however, is that the wafer

carri age operaid ofhediprsc eBbgindent e thesi i dareceion.Figndl imdikat ed
by an imaginary line, with the wafer Wbeing carried 10 to the position W3
i ndi cat ed by %ng‘?ﬁé&irﬁdf‘%}l 9t ED1ignl- ehdlke dtfsreendrd wefdrl oy #acaprvafe s o

t he position 2 fromthe position W4 indicated by an jmaginary line. As

i s described FAI98et S FOL a%@o?ﬁ?%tq%e%x%s%rlel%tp%ﬁ%&ﬁé”ﬂ) FYERERE f (Y

enbodi nent, the irrl\!ineE.I/F) Ioaqd ar?%S 3%, inline I/F nlgad arm 38 serving
as a substrat B i Variify 'péF 6nPHEEREERCFHECRaFEFMERFr { 0E SFFFRASt R O/ D
200 sid t h - i d | the CDsid

o arr angdd RS ERRR Ok 8B TBSLERR 8 ANE Y 33%sY Meots i Rged! ¢

arrange an ingigpepdent Jd4yld BenkBLEEEace P iFdR %Rebsw@gf%;&g?ﬂ%@fn' n

the conventional apparatus . Thus, the space required Int ean room can

be reduced, anfl @8c ay5PESEAMENEE. wiEHUSE b LU PMENte£OSt Of the clean
room Furthernore, since the wafer Wis delivered directly between the

inline I/F | oad ar rafeaithd backnts megl./F, yal ©ad yahm &82025 asdqtheatpad
armon the C/ D side and the unload armon the C/ D side, the nunber of

delivery can &emrsduced anAsnaoaesytixi dlusim &2d atrbeakirkfgeanenni el sarvde
reduced. In addition, the inline I/F load arm 30 and the inline 0 4 FEB
20p3 71 10 as substrate carriage arms. These arms move along the Y guide
20, and are driven by the vertical/sliding mechanism (not shown
in Fig.) including the movers of the linear motors.
The load Y-axis arm 50 is driven by the vertical/sliding
mechanism (not shown in Fig.). It is movable from the edge
15 of the Y guide 20 in the -Y direction around the position 50
indicated by an imaginary line in Fig 1, to the predetermined
loading position (wafer delivering position) indicated by the
solid line 50, and is also vertically movable within a
predetermined range. In the neighboring area of the loading
20 position, a stage delivery arm 54 that structures a
pre-alignment unit is arranged. This pre-alignment unit will
be referred to later in the description. Furthermore, the
unload Y-axis arm52 isdrivenbythevertical/slidingmechanism
(not shown in Fig.). It is movable from around the position
25 52’ indicated by an imaginary line in Fig 1 to the position
of the stage delivery arm 54 along a moving surface lower than
that of the load Y-axis arm 50, and is also vertically movable °

within a predetermined range.



| /F unl oad arm 38 have a double structure and are arranged vertically.
Therefore, the |oading side carriage sequence (receiving the wafer fromthe
G D and the unloading side carriage sequence (returning thg mweEBragdack
into the D) can 5 be perforned independently. So, such a situation can be
avoi ded, where the |oading side carriage sequence cannot be executed
because the wafers that have conpl eted exﬁgsure still remains at the inline
| /F portion and the wafers to be newly processed cannot be received. 10

Furthernore, due topthe yertigak ¢ angament fe t&éqdhrﬂdﬂ%glxlaEe'aoe% ghe 30

and the inline I/F unfoad arm 38 the space is saved to an trene.
Consequent |y, yt Bainei gbhboihng svace waerderied figdentlakitsedn BoWAKIggugh as
arranging the robot 32 and the OC24A (buffer) which tenporarily houses the
15 wafer W |padddi {inaicatkl bbererpostte wppadmed uhel @inltdhel waken scakfl age
system 100 conprises the |oad X-axis turntable 42 which holds and noves the
waf er in the X2dhpedsi andififidréhe wmafer etgdi setsdrazt& afdmmdentwsgr.al Ly
noves with the | oadX-axis 20 turntable 42. And during the novenent of the

| oad X-axi%s tghet abk&e4ghpunt he Ridiréctilom,ladt Xvehdrs |toaddrbdentdRohasani t
90 detects the positional deviation of the wafer W(rotational deviation,
central positleiederati 6/) thei AGVEBEate®sy tiloa our Ahgbllefs2sidRat is, in
this enbodi ment, the wafer |oader 25 control unit 90 and the wafer edge
sensor 48 make up afpdsitiGRAS FEF BEFBPYSN &dt PENERMISHP RIS @PRGEFLUEhe

St o,y B S Y R s R
2003 72 -al i t | et el I dwth_th ' ti

of the b cr - TPRUSERY 2t Gghpat Sre EEFo B RBESoVEF S FREat REECTE
turntabl ema‘”dglb?ﬁ POk th Lo deteciptile qﬁé’%lﬁt&ncﬁ% fd 15 Wl 8T QBbQ‘E%aIE%"e
to be arranged 0 'F the warer carriage g patn, exclusive space IS no

required, thug, the spageelfchengkdhdd.mproved. Also, since the wafer
| oader control “unit 90 Corrects the positional deviation of the wafer

detected, in accor d@Hféethhbécﬂﬁ UtPete e iR Ml hppdde te8neemp48sdyti ng
the carriage 10 of the wafer (the first stage of pre-alignnment) , this

correction caanbighe ddhercauselolinhegdasiiig dienddiraughptitn d0; kereviele
concrete, the wafer |oader control unit 90 corrects the rotation of the
waf er Wand t béasedRBECtO dmolbrijfenerttiaflet Re @querigdicidry opttilvallheykboant
X-axis turntable 42, by its rotation and its 15 stopping position in the X
directiontd WRéreasyafére statjia #6fli aa zEpmiemtottehe escanteh diteyweferhe
wafer Wis corrected with the stopping position of the |oad Y-axis arm 50,
whi ch recei ve¥ fkemRangedsr gmd Réel éagtex- axis turntable 42. That is, in
this enmbodi nent, the wafer | oader control 20 unit 90, the | oad X-axis

turntable 42, |oad YP&xtEIERHISBLEASAHEYPOVEhG LEYSIaheraRe i ¥PRSSIEI on
cortection, VSRS 800k AT, Lhe: PrRgsuLe; spRaLal s 10, e efer ) eadel
Cort oo TOVSTRALRENTESH, 94 CHOUNLOS Lokah ARSiAL o 85, L DPRREL i gs o
e, BrEOL® BRSSP bEate) S MASRE 1BnChe RN A b
nmovement optical systemmade up of an optical integrator suchas a fly-eye
lens or a rod integrator; a relay lend; a variable ND filter;
a reticle blind; a relay lens, and the like. The illumination
optical system illuminates the slit-shaped illumination area
25 IARonthereticleRwithuniformilluminancebytheillumination
liéht IL. Astheilluminationlight IL, for example, anexcimer

laser light such as a KrF excimer laser beam, an ArF excimer

laser beam, and an F; laser beam (having a wavelength of 157nm),



0 4 FEB 2003 73 nechani sm 94 make up a driving unit. In addition, after the
carrier nount 22 Ais lowered to the position having the height H2, the arm
34 of the robot 32 noves vertically to nake access to the 'FERO din
the 5 OC24A. Therefore, the novenent strokes necessary of the arm of the
robot 32 when accessing the wafer in the 46C24A can be shortened to around
270nm even when the position of height Hl is set around 900mm above the
floor, and height H2 is set around 600mm above the floor. The hei ght 900mm
is an 10 apprdphstl WRYhtl aseplsed PheaOcRERCBAE0OEh BAF riave mp2a
fromthe human er}gl neeri n% poi nt _of view, for exanF in the case of a 12
inch sized wedRreMyEREGThe 1RS JHt 16BOMR i's 1iRe)saft FRg et ghY L o € F HeA R er

stage WST and also iis the refer hel ht of the carria of . t he
vafer by the GBYered®Y AR gt g R mE &Hrﬁeﬁ“?rﬁ%rytjf?é“ F%%elﬁhﬁo{ﬂwlfezzA

(or 22B) only;, riven d war.d from.th Hl to. he h
H2 prior to s%%r??n%gtﬁge%xp\ﬁlureroz)gppoeccetslsveon ylvol‘r%f1 O%r o?nd? glrg/h 't t

case of ug “93231%11‘199{' ARE AT efa c LNE EB@B%E\B ?&cﬂ"%f e{':h a&éff?xglr&a“

be i nprovéed the darri ér moun overed,

| oader controhpuniih 20 Lh%?c? the suhstnal epfehgctiqn Sgéﬁ@félf@&ieb‘;'/p Ofie t he
light enitting el ement 98A (or 99A) and the photodetecti on el ement 988 (or

99B) to deteci)vheihefivel eisnra h%&&,d Iexg@@bréhe&éneiomerméé (DR
24B). That is, in 25 this enbodi nent, the wa | oader control unit 90 and

the |ight em &ttogdehesent t98fnorudOfynantirdmetiphaiodiet esit ool eéeneot 98B
(or 99B) nmake up a substrate detection unit. And by using this substrate
detection unit whethes reafiels sttagde8Tes amranfed drEa3r 2003 e beals eshied fe of
the OC24A (or 24B) can be efficiently detected. In addition, with the
exposur e 1dppafét Lnd Oni hhehepger surdagedpienttiche atefgs REdr thageevicihe

| oading side is performed by the |oad X-axis turntable 42 and the | oad
Y-axi s arm 50R 15 fhdediw fatepxaterke ayeconm eucki badi Mhsirdéicd epetade ned
by the unload Y-axis arm 52 and the unload X-axis table 28. Accordingly

the | oadi ng WB$%r €aRrPagklpRtnedRi e WD ¢orer T L tnkl # hieh Swak e@xéf age,
tage can be SLFESERRe 10 HIICPORAGhET tﬁ?%o%ngﬁéﬁéﬂfa%%gaﬁégﬁéﬁ D
(‘f’ghgﬁéiengeaﬂgh’é%%"ﬁa% 631?8‘%&%??%%%35 R Ry Tt E v

the length of °Fhoodgpl S0k ?%ZS{%EE’%Q?M %?%”%%5 1?%*’95“ appatgLugo, |

constant, t hetﬁ@t&@hém %@U&Hé Ayneneasgdowhene ”PIPuM@ﬁ@E?.oﬁ%‘p@ﬁcéEd
into the apparatus. Accordingly, this apparatus Is capable of increasing

the throughputysespaledimtidihbewconvens i opel cappatas ust (e i higod betiondi ng
carriage sequence, a maxi num 20 of only three slices of wafers can be fed
into the appaoptiisdl.system PL which will be described later). It also can
be driven in a predetermined scanning direction at a designated
20 scanning velocity.
The position of the reticle stage RST is detected at
all timeswithareticlelaserinterferometer 66, at for example,
a resolution of around 0.5 to lnm. The positional information
on the reticle stage RST from the interferometer 66 is sent
25 to the main controller 70 via the stage control unit 69. And
the stage control unit 69 drives the reticle stage RST via

the reticle stage driving portion (not shown in Fig.) based -

on the positional information of the reticle stage RST, in



Al'so, in this enbodinent, the positional deviation detection of the wafer
for precise alignnent of the wafer Wis perfornmed by the wafer alignnent
unit 80 at the loading position in parallel with the exposue; pEBfIed on
t he wafer 25 nounted on the wafer stage WST. For this reason, conpared with
the- case of performng a precise alignneng after loading the wafer onto
the wafer stage WST, the throughput can bé i nproved. In the enbodi nent
above, the case is described when the p 4 F EB 2003 75 wafer edge sensor
48 15 arranged 0g LG xRl N9 RO A1k thdait0 dacane By | oad

X-axis turnta is fixe However, the present invention is not limted
to this, and the wargp ﬁQQ?eégﬂéHroﬂ*@i_ Y L eeparal §d £ Fopddedead cXzaxi s
5 turntable 42, and fixed to the position shown in Fig. 1. And, in this
case, the positigrak devigat ReT et etiowan iandrilghe sovenal kneogiiteeriiba oithe
first stage of pre-alignnment) can be perforned after the wafer Wis carried
to the positi aheVBpthdatasels K ds tovlge Nty 2 dheectoAl SoThis dyhiem is
enbodi ment above, the case where the wafer edge sensor 48 conprises one
phot odet eci i or ekdpmentionsogéescailbedstanweveing tdmilpre derite demtenitd daviisgnot
limted to this . For exanple, photosensors 48A, 48B, and 48C nade up of
light emtting kfedehesmingd pHsticuttiagt naanéférafioncariBeasx Fecasgéonas
shown in Fig. 9. The photosensor 48B | ocated in_the center can structure
the notch sen¥@pnididatieon efel M l@n W4 phot IR ¥hssr Bhagid lany nedE g rse
arranged symmetrical on both sides of the photosensor 48B. In this_case,
the Trrst ot ag@RoPLpiee AIStGHENE L3 POTHEITGEY bye iy istiHg ha- 186t

tati I f_th f by .set t.i t he di ti f.th tch at
L N R - KT
48B; b I he | - aX| t t i Li .
108, DY SHEPPLIS LIS oRd AL ALAN U0 8 PR £0 MRS Ligoe
SLovp! 1, e g -2, 23, B0 S osd . CaenpoBng e

In addi tion, iattihe et BNt rRDYYeumtR8t ¢8R e AR WAl iRl pirdjdsed oasS a
substrate is described, however, the present 0 4 FEB Z003 76 invention is

not limted topihicwl dpite@xanpl en ahed wabst r at ehd chuay ecshegedwsuhstr ate
such as a glass plate used for liquid crystal display panels may be used.
The first stagdoaforprsd-sad.i gnment for such a square-shaped substrate can be
5 perforned in the foll ow ng manner, for exanple, by using 5
15 The wafer stage WST is arranged on the wafer base plate
67 which 1s arranged under the projection optical system as
shown in Fig. 5, and on the wafer stage WST, a wafer holder
68 is mounted. On this wafer holder 68, the wafer W, which
has a diameter of 12 inches, is fixed by vacuum chucking with
20 a vacuum chuck (not shown in Fig.). The wafer holder 68 is
driven by the driving portion (also not shown in Fig.) capable
of being tilted in any direction in respect to the best imaging
plane of the projection optical system. It also is capable
of being finely driven in the direction of the optical axis
25 AX (the Z direction) of the projection optical system. The
wafer holdexr 68 is also capable of rotational motion around

the Z-axis.

The wafer stage WST is driven two dimensionally, in the



sets of photosensors 49A to 49E, arranged in a positional relationship
shown in Fig. 10. That is: adjusting the rotation angle of the substrate by
rotating the square-shaped substrate P so that the output 5{&93@8& thhe
phot osensors 48A and 48C 10 are equivalent; correcting the irection
conponent of the eccentricity by stoppingsbhe |oad X-axis turntable 42 at a
position where the output signal fromthe photosensors 48C and 48D are

equi val ent; and correcting the Y direction conponent of the eccentricity by
stoppi ng the FodBi¥-bEectEqn spddn khey redia doreebi pedpvadiafipn drieng
center of the sqgafe-sha ed substrate P obtained by signals fromthe

phot osensors 48Rt ('GrNaSBHPid 2 Rgng i el eKeEaEAgRLY arfe Afddsttaeari s

the wafer Wo uare- shaped _substrate P, adjustnent of the rotation
angl e 20 and %ﬁégggggéti on‘—"toflsc,‘erj'_r?1 rwﬁéfzroffﬁ%r 2T R FEMCoPREd OBy Yt hi

gl e 20 eifer a5 *of “eBhrle; G ferrorfed

(posi t1oni ng. Ramery-n {8 RS Rl HBL CelP) " PO e ey <oPapienas
-sh 2| .ad] t t of t ti . . and

The det octs onof Srhet b anler B8 S(Ba T b A e pdFt Erea epe 6RATBa &t o

constant posi péePendhenehore thbesdad 2 @tirs U ab&ﬁe%ﬁé}ggtstggie' Raf

Y-axis arm 50 need only to be stopped at” their predeteéernine ons" .
Also, in the nasetiofs usiraggereauase- Shapedpiubstiateor sifbe JHER 2083 hbe
posi tional deviation detection for precise alignnent at the | oa(i ng
position can wefsinWl ashybpepbettednas @desan kegdsuthis-amodimnin 15
this case, however, the pre-alignnment unit 80 needs to conprise 5 CCD
caneras, and earhu@Cle edrbdy Bhé iild urd rizer ianr anged AR t hedsain® rapeargeneat as
of the respective photosensors shown in Fig. 10. In addition, Instead of

t he waf el Jedg@ternsad-a48anasetidied tihatt e, epbodbrenhgaborening skpoowuia
Fig. 11, on the extending portion of the slider 40 to where the |oad X-axis
turntabl e 10 22 epSharh@hgeda oa Yee Wpher &l 2y pbsurscapnindiomne deaarinmged.
In this case, the preferable structure is to arrange a separate third X

gui de 53 par aP‘P%thf%nt?lE SCHRHeI 18he apRK E hehpler 2 pher BT exppeEREC UNI t 51

integrally noves i n%ﬁhe X direction al ong the third X guide 53 with the
extended portion 40%C AHETTHE P4 HBFi PALFEIS BFo i Lenfetseted afsall

bl f ' i ' ti I, t t ded t]
d0m Wt thiSUey i@ Vel RasaR apbEREChakhe  fortbr Hed AT The
a. Wth tl cLur Fal” eRpasorE™t . ‘the
the' | 0nd S an s oMok © 42 SER Ene ot ki o0R TRa-YRFRFOb0" BPRGI S

sensitized bYtE@Quﬂ&ﬂQ%%ﬁhéﬁé¥¢7@HEQ%@n%i%ot@ﬁeoﬁéiﬁaéoﬂ£PGEl§ﬁ 7%|@i$his
case, the peripheral exposure tine can partly be overlapped wth the wafer

carriage timeshé Beagbarentidl aantigmr oxadite §bs g Hapino1asn ekl &si &guce
t he dust being generated caused by the resist com ng off. The peripheral 25

exposur e uni ttisd wides stbgreB®Bsard lthehas et 0s taxye dritiey ¥ndir 2e2tho9eq and
bei ng capable of noving in the Y direction in respect to | oad X-axis
turntabl e 42,01 stkaorghitTheadetiaiflogmeft itdne csft riice uwvefet thegpemigiherial
exposurezo accordance with instructions from the main controller 70. In
addition, onthe wafer stage WST, a fiducialplate FPis arranged
on which fiducial marks for baseline measurement and other
reference marks are formed.
On scanning exposure, operations of each portion, such
25 as the illumination system 60, the reticle stage RST, the wafer
stage WST are controlled by the main controller 70 via units

such as the illumination control unit 62 and the stage control -

unit 69.



O 4 FEB 2003 unit are disclosed in, for exanple, Japanese Patent Laid Open
No. 04-72614, and the corresponding U S. Patent No. 5, 229, 811 . As |long
as the national laws in designated states or elected statesg t ¢ i this
international application is applied, 5 permt, the disclosures ciTed above
are fully incorporated herein by referencg. Al so, in the case of arranging
t he peripheral exposure unit 51, it is pr ferable to arrange the
phot odet ecti on el enent 46 such as a photodi ode. Wth this arrangenent, the

wafer 10 | oader cont(ekndRhbr80 £23ndahert rile ?,Oébtéﬂflfrlh%%%é}n%ir%c%et he

wafer Win accordance with the output of the photodetec enent

And, in accor dancBawetihohhended eetdons resthdd 1he mafiffed Ra08MHCARLOL suUNi t
90 is capable of servo controlling the position of the peripheral exposure
unit 51 in theh¥ grbgetiaBnlbptibBal kgstéhepr ath ushdlineial iyuwhit e waker
W. This allows peripheral exposure on the wafer Wto be perfornmed in the
same w dt h al ergosheewhpperetnsunfErerde gnmerithing ceaseppehrRLOaf €nudeepder
control unit 90 can correct the positional deviation of the wafer detected
| i kewi se Wi t hd2Oethethabali gmmentbovek (weiflee mhekhapeovidetedmeazar shed. | n
addition, the enbodi nent above descri bes the case when the | oading position
(the wafer ex@K8AgPRAg-pIaiesny fsd| Peamep surenent vegudécl s oventh treespect
to the conpleting position of the exposure sequence (in other words, the
starting posi PPoR 98n6foth&redfosure sequence) of the wafer stage WST, as

is shown in Fig. 1 and Fig,, 7 ., However, when, for exanple, the positional
rel ati onship betmee%T?ﬁe %bgﬂi?ﬁfgﬂﬁﬁq=§8ﬁya§a Phe- o RFPOSUTS BBBREREH Sof

h fer b .
shown T Fi g ST ha e Rt BheR e b S TR s ek g R Ladteor
the “afeﬁih0|gﬁ&iggnttff%ﬁﬁﬂﬂﬁjggi'Y§¥¥?ﬂ%ﬁkg4a gﬂgﬁklem%ﬁﬁ%alh%ﬁ%%B%QQISO

need to be arranged as shown in Fi'g. n addition, rent

above, the casg @@%E?_%ﬁ%p%E%ﬁhbnthoﬁgﬁg%QtQEnt@%tﬁ%%ﬁsgﬁ%t%ﬁﬂﬁﬁﬂceTﬂE t he

waf er stage WST coincideSs"with the co ting position of “the exposure

sequence has haeRigescrbbed. pi¥thisNaletdctivh RS HdOAFdi Rl Se L%gfﬂ%rf khe
direction of the starting position of the exposure 10 sequence of the wafer

stage WST anditbediamnpbet bpgipasi siy8teff AFhaeXpOpULE cFe@deREeni sptheasane
in respect to the |oading position, the shape of the chips 68a and 68b of

t he wafer hol dgsté8,Al:he Thade rdeliiavéon et syheehodd sipapliis sag migAr and
the unload Y-axis arm 52 can be as shown in Fig. 1. However, 15 when the
directi on®f fthexst{detengipgsbebonEdf thef @xpos plairsdguencd sfiithéemagter
stage WST and the conpleting position of the exposure sequence differ in
respect to thé&rPBadh i Peant daregidonsin resnaqt tichehe|dierseigmmof oshaed
when connecting the_center_of the wafer at the |oading position 20

(i ndi cat ed by°%Ey<ahdethe ¥ent ndf thRePIAFeRe BeCEhen il @t By SF6Eit PBn of
t he exposure uence ingicated b WFBh,a gdﬁre | i pe segnent fornmed when
connect i ng thggge qu: P h & SREFE) %ﬁhf égg *Hbr%g§??F%ﬂQ%ﬁP?ﬁ8r§ﬁﬁﬁting
posi tion of the exposyrecseqpenge (idigaled iy YOB) forman angle,of ¢ as
shown in Fig.

20 information on the wafer from the multiple focal position
detection system AF is sent to the stage control unit 69 via
the main controller 70. The stage control unit 69 drives the
wafer holder 68 in the Z direction and the tilt direction
according to the positional information on the wafer. Details

25 of a focus sensor similar to this multiple focal position
detection system AF are disclosed in, for example, Japanese

Patent Laid Open No. 06-283403 and the corresponding U. S.‘

Patent No. 5,448,332. As long as the national laws in



25 13, in order to prevent the unload Y-axis arm 52 and the wafer hol der 68
frominterfering during wafer unloading and the wafer delivery arm 54 and
the wafer | oader 68 frominterfering during wafer |oading, thefi8pgepf the
chips on the wafer holder 68 0 4 FEB 2003 so need to be set in accordance
with the angle O (increase the chipped arga). Accordingly, in order to
sufficiently secure the adsorptive area on the wafer hol der 68, the
positional relationship between the starting position of the exposure 5
sequence of tReshahretredtagbaV®Y ard t RéeEsRPl etsitidFsosi tion Wilehe Ekpdsure
sequence is preferably set so_that the angle 8 is maintained extrenely

smal | . Furt hetRAbRENATRHORAE SPRESFATERN BDHGPEL e RREBLE/ (Lot FES GRPERLO¥I n
the OC24A is perfornmed with the vertical novenent 10,6 of the robot 32 .
However, the g?%@gn?b?ﬁ9eﬁ¥?o U1 LY R CPFRPEREEE oRERFED BHITFOFLBRERDI e, the

strokes of the robo% %%%* .Qpe Z directi.on_can %e rranged in the ragge of
strokes necessary fof TSHHVEY 8F TR NAref L9any, e SEBeP AL FoRPRFTATYS

adj usting d he i . O . : r t e f W be
rccessed ray bO LBt HbOBHRERL E0B i HR 180S R RFu bR b REnER A et hBaRR 224
(height H2 - i : Ny ' : . 1 hj Sj
verti cal nnve%gngﬂét¥§ %l§§ §ﬁ§M€%?$i§$QE%ﬁﬁ?égii?#i %afﬁ%b %??%ﬁ%g§hg?ght
H - height F@Arl§@r§hqw%?ﬁ%éC@ii@ﬁM@H@%hi%ﬂRﬁéBmﬁﬂigéshQgﬁ@@sﬁﬁi@ﬂméhge-
20 However, on the right hand side of the carrier nount 2ZA, space
indicated in fhgn BbAssbhea ehirgs caNose thatiohi AgcRehl EAMBE sravageablfder
therefore, the vertical novenent nechanism 94 can be arranged in this area.
Wth the enbodhaprk-abhdyamenhiensihistd e wieiccswoposenshe stagf dalivery
transmttance type is used to detect the neighboring area of the peripheral
of the wdfler arkidiewed pahomesenticaantd ortiasinotallnotieust enchtsreand
the light-emtting el enent and the phot odetection el enent making up the
substrate deteécPicamerad B8HERSROENBABcenssrngedaahyenthitstausede ypec iy be
arranged so that the optical axis of the substrate detection sensor passes
through the af&®& ¥ ouRdsSERE ERARIE L AHESHT BRINTRPAY &4 af§EFERL WBLTS
particularly effective in the case the, bending of the wafer 5 due, to its
wei ght is a prBBFBMNE dteTRAE RIERH TRET SR HaF8PICTThIMAEFet §02h8 t he
great est around %h? center. ternative%é(é a 8shown i@ t he_si de vieglo%
Fig. 15A and th8pFandr “UF el 8 CENGr 21582 ¢ h28Rub’Ef af 8 tetBet 7 o ®RERSOr of
a transm.g an e , . : Lyl tion
R R R e A S i e R R e R R

of the rd%ot

e suppor e substrate detectron
sensor (98A, 98B) nmay. henrLaRgsd A8sh0 Jmygs¥erdicaldls e'cr&i'vrétlg)gﬁ%dwm
the robot 32 . In this case, the detection helight of the Substrat

detection senggrdésed® e $¢h 60 Ehdiaghlr se1bBeYy dhe swafer qeanvbe ydetRrct ed
i mredi ately 15 before the arm 34 nakes access to the wafer W And, the

i nformati on op4awhetmercdhmeanafels is8a)ogse] andeadsh,shel isoshbha OF mBy. be
detected and mapped at once, as is described previously, or nmay be detected
each tinme bef dof emmkirngngedessatmod el avatvee re2the yn aaddcdpan] e tdfepsabshpgat e
det ecti on sensor is not
20 up the images of the wafer rim including the notch of the 12
inch wafer (indicated as wafer W5 in Fig. 1) held by the stage
delivery arm 54, Of the CCD cameras, the CCD cameras 88b
positioned in the center is used to detect the notch (a V-shaped
chip).
25 The wafer loader control unit 90 shown in Fig. 5 controls
the pre-alignment unit 80. The three CCD cameras 88a, 88b,
and 88c of the pre-alignment unit 80 respectively detect the -

rimof thewaferW (outer shape), andinformationonthedetection



limted to a transmttance type, and a reflection type may of course be
used. However, when using the substrate detection sensor of the reflection
type, there is a possibility that the desired signal strengtgh, ‘FEB%&S be
obt ai ned when the 25 direction of the wafer notch coincides wth the
detection direction of the substrate det ecstai on sensor. Therefore, it is
preferable to use two substrate detection sensors and detect , the wafer
fromtwo directions. O 4 FEET ~ 82 Also, in the case of using the

squar e- shaped reghstisat 8 senthebhele BeeWalffidd S cbaysed iy ©aoh sted fvagr .t he
OC may be detected by using the transmttance type or reflection type wafer

detection sens@igier tkawrse asideserdmed oakaves bhEUtf her BREe) dirdhe of
enbodi nent above, the case is described where the inline I/F |load arm 30

and the inlin&hk/ Fatfinkodd ardri@@artercdspetei velyiaal Angeadtion verdhiaralsm 86
However, the present invention is not Iimted to this, and as shown in Fig.
16A, an |/ F amm 84 tohatr conprtiheed erworhookl pertabdise 19, (thiebst agd eomalrdilng
portion) in a vertical structure can be arranged, and can be noved .
vertical | y2 Qunigl 68 RACWReL], FAJsi hgl BAY /PR R heih @ taradigaiend monid
vertically between the wafer |oading position and the wafer unloadi ng
position, by EontrditEasy AhdhfeMatsy ¥9afsty ntaRt 188d &%m on the /D 15
side and the unload_arinon the C D sige. In addition, since.the inline I/F
| oad arm 30 and t he JPHOFHE tHAR ORIy ar?n%é%ér?%??ﬁrb?fﬁ W PG ERE b eEment

del i h f f ' h f deyvi at.i h
Revacuum chuc Ko aR8 -ereetrod: aF: EREI B gy S8enbSrel bATPean Tt e
case, for exampl gen@%élt%e%glnlc}]&?tf@l# '503{12%38% 'wﬁg\é’ﬁl' f@aclfﬁ&erc%*?la&%ff

ig. , hay .

t he hook portion I's tapered as shown in e use he openi ngs

12b, 12c,;@nd,}3d erm the ROJd&ioMelyeady AL thas ereécgg%ﬁ@%%rslw n

t he enbodi nent above and the 25 outside of the chanber 12 which may have a

| oner degree @fqcGlrRpdH bresstitharnHde, vRSikde.s, Thesex 8ReDé NUs e AR YGUMRIiinge
downflow air curtains to prevent the external air frompouring into the
chanber 12 . Qearidiey INRneoIPIdEe SRGENiqal tishuid s w. 0 4 FEB 2003 83

and the |i ke which opens/closes imedi ately before or after the delivery of
t he wafer by the walertlvanppage varfimoerof hee Gabesilde,dear 6®penstemosmsing
i nedi ately before or after the OC has been brought in/out of the chamber
12. 5 In addi tsumfaces cdnidie iseam frtemWEfer Istageifhdeas tdhewondi thHign of
sharing the inline connection with the with the ¢ D 200, a nmaxi mum of two
OCs can bk°| odd&®@tin edge SedpostifceXapparattisniore Sekoppcenbd @ manr, at a
predetermined depth. These chips 68a and 68b are extending
in the Y direction so that the tip of the hooks of the stage
delivery arm 54 and the unload Y-axis arm 52 can be inserted
in the Y direction.
20 The main arrangement portions of the main body 21 of
the exposure apparatus, such as the reticle base plate 64,
wafer base plate 67, and the projection optical system PL,
are held by the same main body frame. This main body frame
isheld horizontally via the vibration isolation pad (not shown
25 1in Fig.) which is arranged on the floor of the second chamber
14.

Furthermore, with the exposure apparatus 10 in this

embodiment, as shown in Fig. 1, a horizontal jointed arm robot



10 The second enbodi nent of the present invention will be described bel ow
wth reference to Figs . 17 to 20 . Structures and conponents identical or
equi val ent to those described in the first enbodi nent are dggj t W th
the sane reference nunerals, and the description thereabout 1s briefTy nmade
or 15 is entirely omtted. Fig. 17 schemabécally shows the sectional view
(a planar sectional view) of an exposure apparatus 110 according to the
second enbodi gent, focusing on the wafer carriage system 100 serving as the
substrate carPfaghliGli & T9RBELGBbstPetP® Bpphrartial 110ivbad bergurehbty

e CD 200. And, in Fig.l7, the portion other

dinli ted wth t
;Jrs]:n ![ Rel gier cgg%cﬁqe%ﬁw eé}fgtléﬁv ahtl AHENEEFR P sERY & 2VBTABfO% hBenBEAORBdY
f th i itted. Wth th t 110, L
Shaped pape troalBRel Bb ey o8 B EFEn BhE i i EnE R Tt e R RR e RePar on
i both the + i i i -, di ti i i ght
Cover o210 houn’ i nipE§hleR nAEENE Phe o ald SRLIR S| 0 thE S48

charact eriszesy9n1 the Pl Nk Hhat wWithi nth osed_by 0.4 FE8 2003
84 the partitYon wal I 102 and tﬁghgpdea3a$?§g?q§hgﬂ%%aﬁﬁeﬁglﬁ?e%lﬁgo

Openi ng Uni fi ed Rashelher ehpahitBreief BpEREINGA 235 eREQIR e 1 UL 5 104 SEL VI Ng
as a container nount to nmount the F is arranged, instead of the carrier

nmount 22B destheé lesidmchamodrf idssie 2rhadcBRRE e dASO 0 tW R 1 b0 reXPasE £,
apparatus 110, the FOUP nount 104 is arranged on the right hand side of the

chanber 12, taad tise at fmrRfe sewimen atsheheppabbteaskdgrofevbeng thet G H 200
is arranged. On the FOUP nount 104, a FOUP 106 is arranged. 10 The FOUP 106
is an open/cl bskitngpecnondtbédevid waieropassedt Edowhi ch can vertical ly house
a plurality of wafers as a substrate in predetermned intervals . It has an
openi ng a% anged onty asdflithieordr dm tdiede Y( theestibaceni bhe heowdt ditantéon in
Fig. 17) and a_front_door 108 serving as a cover of the 15 opening, and is
similar to thefckhsiBgestesihianhre disorosbg padef vpleéxanpeeingapbiesand
Patent Laid gf§€ No. 08-279546. To take qut .the wafer housed in the FOUP
106, the FOUP 1965S THFBESUREFR PRRdrd%n T8FERPNENa 028 et Reupdr 27 Ri and wal |
102, and the ﬁﬁgqﬂldoor %08 needs t{hbe opened/ cl osed _vi a_the 20, openi ng
102a. Therefore® 1t & Ri-&PEkbSUFHent TRSHE SHENAIEs 8 retRanfeH (ShERErjha 12

of the front @@% 1 [ rranged in the area covering the +Y side of the
partition wal %% %%% %%gthe +X side of the second guide 18 . And due to

25 transiated 1n the Y B Tect i oh Canpal o wih (He ke g e g

25 translated !n t he +Y qirectlon conpar _ _
openi ng 102a, cisr{&F meshrith 2ohe PAStiS iepwekh @ngBé,r URARBENIAL shEabE!Y

| ower than the height H7 (H7 in this Q4 FEB 2
the chamber 12 is formed at a height H1 (H1 in this case is
around 900mm) from the floor up to the area around 1200mm.
The other opening 12d, is also formed around the same height
20 as of the opening 1l2c.

Also, as is shown in Fig. 6, the carrier mount 22A is
fixed on the upper surface of the driving shaft 96, which is
vertically moved by a vertical movement mechanism 94 fixed
on the floor of the chamber 12. And, close to the edge on the

25 +Y side of the carrier mount 22A at a high position on both
ends of the X direction, a light emitting element 982 and a

photodetection element 98B are arranged facing each other as -

is shown in Fig. 1. The light emitting element 98A and the



85 case, is around 600m) up to a height slightly |lower than the height H6
(H6 is around 900mm as is shown in Fig. 18. In addition, as shown in Fig.
18, inside the FOUP 106, a plurality of shelves, for exanpl eq ZF%BSE(@VGS
are arranged 5 to hold the wafers . And the height of the wa érs S ved
fromthe upper surface of the FOUP nount i} around 280mm at the topnost HFT
and around 40mm at the bottom HFB. Al so, &9 shown in Fig. 18, the FOUP
nmount 104 is fixed on the upper surface of the driving shaft 116 which is

driven 10 in thetweilticeali gl beehbaR 988 4he oF YATRH beNa e g slightly
vertical /slidingmechanism 114 fixed to the floor of the chanber 12.” Thi's

vertical/slidilpgereehani shad ldf ithealisoalsond rild &d doy .t heimai grilpasierche
control unit 90 (refer to Fig. 5) which is previously described. 15

Furt her nore, wilidhien tibhehepedbel oaethechans sde 142, tlen cpreny elansd aremaentl120
t hat vacuum chucks or nechanically connects and becones engaged with the
front door 1082&s wel Ithes samen nehighkeon( fattsteowds iaf Rihg) Xarddiareged con tshe
front door 108, is housed. And on the upper end of the open/cl ose nenber 20
120, a pai? ofligitisemits inet edements8hdorndod phetoddteciion algmentl PH8 and
118B, are fixed. The details of a simlar nethod to open or close the front
door 108 wi t h &%e adFeI 8 & FHEh &ADMAE Bar e di scl osed in, for exanpl e,

t he Japanese Patent _Laid %éegrijj I\E 08-279546, referred to earlier. In a
normal state 25 (whétHREIPOLE 73S MREIAHERT 10t he RIS TR 1120

is fitted into,th i 10 t I h i 102 that the i
Side of the pEATTCIgNCRAN TS 162 s ALTST P Un EBbokt SEATE T ehe S ure e
And, in thi i . 1 - 4 F ~ 6 i i
alnso Ic(r;_nt rloISI zﬂq%$“%%m%]fge]$dﬁ§a ercépgeon 5§ Sdnigt%%ﬁ a%rgafefdg%ﬁpo&g:cglm%%m%lsch
I's previopgly Jdesefdbed,s St ¢ LUet B §Rp0t et t%@sﬁbé@@{vélﬁé@ﬂ%éﬂ&@g BROUGye 1S

identical to the exposure apparatus Z0 descri ed int first™5 embodi nent.
Wth the exposiysg RRnasalditsl lod £he1wal @hatahbh 898nQPEEAEY Oheh@¥er W

exchangi ng the wafer between the /D 200 is conpletely identical with the
case in the first enbedopertiibher 8fotiee @:gaiaidedppaseriupt 10mavildg hee

om tted. arrangement described above will be described next, focusing
on the wafer carriage sequence. Reference will mainly be made
15 to Fig. 1, and other drawings as appropriate.

First, the operation in the case of exchanging the wafer
between the C/D 200 will be described. With the following
description, to avoid complication, the on/off operation of
the vacuum chuck performed during the delivery will be omitted.

20 @ First, the load arm on the C/D side (not shown in Fig.)
holdingthewaferWonwhichtheresistcoatinghasbeencompleted,
is inserted into the chamber 12 through the opening 12b, and
the wafer W is handed over to the inline I/F load arm 30 from
the load arm on the C/D side. The shape of the load arm on

25 the C/D side is made so that it does not interfere with the
inline I/F load arm 30. And the delivery of the wafer W is

performed by, for example, lowering the load arm on the C/D‘

side (or raising the inline I/F load arm 30). The wafer, which



10 Next, the operation sequence of the case when wafers are housed and
carried by using the FOUP 106 wll be described. The FOUP | 06, which is
carried by the PGV (Personnel CGuided Vehicle) or the AGV (Aut o%i c _Cui ded
Vehi cl €) through the opening 12d of the chanber 12, and is 3t he
FOUP 15 nount 104 which is located at a H& ght of H6 (H6 is set to around
900mm above the floor fromthe human engi neeri ng poi nt of view) above the

floor . The FClJP 106 of cour e aced on,t unt 104 OHT
(Overhead Tr HEp&Tat ?jat?ﬁ)lveﬁret er ﬁ’etgﬁg‘i@%eﬁ bFaﬁ%ﬁlﬁﬁtgﬁ m)ﬁnt
104, the 20 ef, | oader control unit 90 drives the FOUP nmount 104 downvvard
via the vertical/sliding mechanism 114 by a predeterm ned anount

concrete, the drivifig Ampyntyis; £ u}éd#th%hﬁéfé:?’haasr guad 399 %ﬂfﬁé@“"’@}{e

The reason for this operation is e sanme reasons as rst

enbodi ment. 29,4 44 $rcase, C‘?‘bsgldEh‘?nQ{QeéﬁéWIinr?fFl%‘gﬂervh%& FQRrount

104 is only required once when exchangi ng the not each tinme the

waf er is gccegsednahibes, 120 s eper 8pbAInhar sy Hae anYeinfbagoee st Adte
t hr oughput . 0 4 FEB 2003 8~ Next, the wafer |oader control unit 90

pressures t haurAQUR I Qfort fnars e wiaitdddwen W 1tnk02 dua dirinvidig drhe EQP
mount 104 in the +Y direction via the vertical/slidingnmechanism 114 . This

i s perforned detmusiaa thes adegrree(raft drean iime S gh)t,hiand it RAR HOGas to
be maintained at a high |level even after the front door 108 is opened. And,
by this operatd onia the dnsvieg gfontherFQEPoL0Ehe scalptt 82poseddrt the hea Sgpace
outside the partitioned wall 102 where the degree of cleanliness may be

| ower than tHHarhéeh ik slshlr thesindelnhd/ paogicdtd onad - wafterihe ixg estelrpraf t er

the front door 108 has bheen opened.
1 is completed, the robot 32 is raised by for example the vertical

movement mechanism37 (or theinline I/Froadarm30is lowered),
and the wafer is delivered from the inline I/F load arm 30
to the arm 34 of the robot 32. Fig. 2 shows the state just
before the delivery of the wafer W to the robot 32.

15 Next, the wafer loader control unit 90 controls the arm
34 of the robot 32 holding the wafer so that it extends and
rotates, and carries the wafer W to the position W2 indicated
in an imaginary line. During this operation, the wafer loader
control unit 90 controls the robot 32, so that the locus of

20 the wafer W and the arm 34 of the robot 32 does not interfere
with the inline I/F load arm 30, chamber 12, and the like.
At this stage, the load X-axis turntable 42 has moved to the
position 42’ indicated by an imaginary line in Fig.l.
® The wafer loader control unit 90 then drives the arm

25 34 of the robot 32 downward via the vertical movement unit
37 {or drives the load X-axis turntable 42 upward), and the
arm 34 of the robot 32 delivers the wafer W over to the load .

X-axlis turntable 42,



The wafer | oader control unit 90 then perforns the opening operation of the
front door 108. In this operation, by using the open/close nenber 120 of

t he open/cl ose nechanism 112, the wafer |oader control unit 90 noves the
front door of the 15 FOUP 106 fromthe position 108" indi cdk £FEBY0eN

imagi nary line shown in Fig. 18, in other \QDrds, t he position where the
FOUP 106 is pressured toward the partitioffi wal | 102, via the position 108
also indicated in an imaginary line, to the housing position within the
open/ cl ose mechani sthd ké rédhinbadehecbronbl daort $08:2én iis teeird 19Paredest he
waf er | oader control unit 90 uses the pair of substrate detection sensors
of the reflecthenibypex-1%8A andnkbiBe 142 detcttiwvhed hedeeach shetheWrihin
the FOUP 106 is occupied by a wafer. The detection result is then stored in
a nenory (notdshewnibn, Binglthe watlppl itshisr et @ cd ittue, posaiftaren D1 hHatacadnot
be accessed, for exanple, a wafer that is tilted and housed using two

shel ves i nst ey @t ioaginsmy béndet eitieke dh@ whEeeri ds painbearotiied,etdheo
the operator. Next, the wafer |oader control unit 90 drives the robot 04
FEB 2003 $8 9raiipharabder goosrdaneelt @0 hetabeghitheoloadelvaafiey tuonbable
accessed, based on the information stored in nenory of the wafer
availability fA BaéhtBRePrivingt urdt ffe (Rpkesf tphglgobéﬁ b9 retphpséheto a
hei ght where the armc e inserted into.the 5 ace tween the wafer to
o Socessed aNAZEREH CHoTaaTe B diita AReF CPEERBELEtom Ot HELRGIRRE |1
this case, the_armgf .the robot 92 need _only to _be raised at_a.,naxi of
the her ght HOTRFERe 5 BPUOIEPTaANA ¢ RO, YRETwdPBRCF ouaBF TEBnEROE AR ¢
90 takes the r out. fr i.nsi 6, M, t o]

keat ce v cnPRATher cHee léttlarl?i"(r%g%élut%f RHOS ST FOOL 1t De §0R8h PRe

embodi menfty AQQCEHEF%@E%% Ag/'tﬁe%rféﬁﬁ 1O ARG yPARs 1d Qi MG idhgaked; By an

imaginary line iIn the robot 92. This carriage Is pertornmed so

that the | ocusnafedhie-tabamdMdrrand ofnd Readrmaiid herhehsl« %2 doegehat
interfere with objects such as other wafers stored within the FOUP 106.

Furthernore, hkRetdr:Liasl of ntaaddd@iaide rhenwafeel 1 YW £ cauhkes TP 3Q6pusi ng
the robot 92, the height of the topnost wafer shelved in the FOUP 106, is
around (600 +f£28f)the $BddeAccaridimgl gmehhed @smr2@ tofr inket hobaif 32edgeds
to cover around 600mmto around 880mm and only need to performreciprocal
nmovenment wit hsansbrok®. afoandc280eme tSudss efuaritd yninhehearoticiydiopetavinon
sequence simlar to ~2 - in the case of inline connection with C/D as in
the 25 filt arBidineacensrpettpofehe Haderiel svdieclvsehiich frsecgsnpletr ed
exposure is carried to _the position W7 _shown by an imaginary line in Fig.
17. Wen the vaParede; §atsrti éd10o OPRe gosili’d7 W7 shown 0 4 FE8 2003

The rotation amount of the wafer and the eccentricity
of a wafer having an orientation flat formed, can be similarly
obtained by using the wafer edge sensor 48.

20 The wafer loader control unit 90 then controls the
rotation angle of the load X-axis turntable 42 so that the
direction of the notch obtained in the manner above coincides
with a predetermined direction, for example the Y direction.
The wafer loader control unit 90 also determines the stopping

25 position of the load X-axis turntable 42 in the X direction
mo&ement, in accordance with the X direction component of the
eccentricity of the center of the wafer W, and stops the load

X-axis turntable 42 at the position. The rotation of the wafer



89 by an imaginary line, the wafer |oader control unit 90 shelves the wafer
into the FOUP 106 with the armof the robot 92, as is with the delivery of
the wafer to the OCin the first enbodinment. 5 The wafer carriage and the
exposure sequence is repeatedly performed on the all the waf@ésFEbae8d in
the FOUP 106. And at the point where the smtire processing of the wafer
within the FOUP 106 has been conpleted, the wafer | oader unit 90 cl oses the
front door 108 of the FOUP 106 in a reversed 10 process as of the opening
vi a the open/Wtlagsk thec Weviigmirm2 InaLher Xt AL EeepbePat i Hnthes comprete’d ke
waf er | oader control unit 90 drives the FOUP. nount 104 fromthe height H7
to He, and t HE'FAF FouRdD SRRTChtU R ?hosition to be carried by the
PGV, the AGVY, and the OHT, and %he like. 15 According.tq the exposure
apparatus 110 i n t He SBEGRIENHBAFRETRS GRS N iRt hEtRY HHFBSRP UM ¢ he
sane effect of the expqsure apparatus 1Q in the first odi ment e
PP mount 108 PRt i s T GRed  ifky (e le o oge ety S
112 of the fro 8 . P ' . gt R r
chanber 13 wisy B*RSSEISH 1 RRSArer Tha T RSt o b0 T K ot Cat e
Therefore, a n_coNpaf | Eigenl ce. t hat
is required vsﬁfra]él{hnq'?%aﬁgﬁg grln%Z i?¢£g§a% ia(;%%graé:g\ \?\,iot %St‘&gfgglgg %f t he
first enbodi npntanddatsds, e tinAParaddss whd hpddd ¢ i6n COMEEA oD Wi 19 dhe
FOUP 25 can be arranged, wi thout increasing the footprint of the apparatus
in the case ofmddqihdey coOMectiidrdisinBdde (&% hocseserd beidhithe wafer
differently, since the FOUP nount 104 to place the FOUP 106 is arranged on
t he side oppasiwra dioishet tik 4$0EEBi2008390 Tommecismdopdet oconwrbh winet C/ D
200 of the wafer carriage system 100, the open/close nechanism 112 to open
t he fronfl0doo?0 1@ nofirities FAP1DBE tanxbe samr aAgecdwa nd fahenpoefitibhe HOUP
mount 104 . Therefore, it can be said, that arranging the FOUP within 5 the
sane chamber apacetorsoies bosdibraxinsaim 3 tat thee desel biorrvkews nghe he
OC in the chanber. In addition, with the exposure apparatus 110, when the
waf er | oader e®mEe®Iofiriihe gﬁﬂﬁﬁéﬁkapﬁethﬁoﬁ?naéérOiogh%fh@%% PO 206° by
t he open/cl ose nmechanism 112 and noves the front 10 dqqr., 108 i ntegral I%

e

downwar d wi t htRhd B5err EFoSeP T mleFO1BELAE ne BHAIGOTGT NefFPEct FoPty
bstrate detecti , .11 d 118B, to _detect wheth th

subetat oeer o0 PAPSLE | LEA AR 108 cor S ron Ao il uholtets e
f | | I I on. 15 detecti

sencor s 17en Sha i arteanT TR REY ASeE Sraf e By e PLOEEARLE S LRt N

substrate detectionyghbytl e ARSHIMH §LOSEDLQ] tilteywhEont Jde@ly dO8capd the
detection of the wafer are’performed in parallel, therefore, conpared with

the case whenyfhe vwef gk freused dvrdde REAP 406nisg detret ed 2@ afdLfe tbe
openi ng/ cl osi ng of the front door 106, the throughput can be inproved.

Al so, in thisptaselifheenafest aviaé | abfétty.in the shelves of the FOUP 106
can be efficiently detected.
When this overall positioning is completed, with
20 instructions from the wafer loader control unit 90, the wafer
W is delivered to the load Y-axis arm 50 from the load X-axis
turntable 42. The delivery of the wafer W is performed for
example, by raising the load Y-axis arm 50 (or by lowering
the load X-axis turntable 42).
25 @ After the wafer W has been delivered to the load Y-axis
arm 50, the wafer loader control unit 90 moves the load Y-axis

arm 50 from the position 50’ indicated by the imaginary line °

to the loading position indicated by a solid line. Thus, the



Furthernore, during the operation of closing the front door 108 of the FOUP
106, detection of the wafers (substrate) 25 housed in the FOUP 106 may be
performed, in order to confirmwhether the desired wafers are_all housed or
not. Also, with the exposure apparatus 110 in the second ePiobiBeB, as can
be seen fromFig. 17, even when further Sgl 0 4 FEB 2003 having an inline
connection with the C D, an open space equal to the space necessary to
arrange the FOUP 106 is available on the side opposite to where the FOUP
106 (the FOUR gpamty 104 drdieatbangedovtithion whe neharked B¢ an Thagispage,
estimating 5 fromthe size of the FOUP 104 for 12 inch sized wafers, is
around 400mmiinéhe depth direction (Y direction) and around 600nmmin the
width direction (X direction). The hei ght neasurenent necessary to arrange
the FOUP within theiohanbey wisen tthe FEOPPrnbonthd @4 etvd opisasequikacEPL1D 106
the height H6 (refer to Fig. 18) above the floor, which is around 900mm

t he hei ght ofréeheifFOURt 1106 inesl fien Jiind RE@@Recaky the dpeaispayelabeve
the FOUP 106 around 200mm that nmakes the hei ght necessary to arrange the
FOUP a tobal dite ardigrdleagemauadonel tha tfGEPNtASLSr i ey e T, LieOsShaE
opposite to 15 where the FOUP 106 (the FOUP nmount, 104) is arranged,within
the chanber 1920T@#: dith 19p8cEé kiR ArVAtuie Hhdund BBORMAE FH6nRPRL E48BMm
is available. Thus, with_t exposure a atus 110, in this free space, an

oEeration uniW4o$n?%%aﬁﬁ8Igge?ﬁo%ﬂﬁglﬁﬁggﬁiﬁﬂg'is arranged. 20 According to
t SEM SB- 95 ideline,_ th ight qf the. h f. i
° Thouchb e 05 Ml bafly 1 hes Do, K8Yn 0k A0S SakRAAEd k2

around 1000mm above ?ﬁéé? e touch screen

qoni tor (ar v apged; by g UPLL 80 oROSLIL §)a . UNIRI ATUAG HAAATY BOYRCRNe

floor, which are i e fange o e space aval l Accordi ngly,

25 W th thys Iﬂwég%léz%@?ﬁotalgig%ﬁecébqaed@ﬁtwﬁé%%f@eharo@%wehe@eaieﬁ% of

t he apparatus conpare e apparatus | oading the OC, and the operation

unit is arranggdiatohheciopt ijrumhei ghd ;¢ { som-hendi ewpelnty efn theghhept
side of the apparatus as well 0 FEB 2003 92 as the human engi neering

poi nt of view ifegto20aghoWshkhaeki wagpace arrangenent in the first
chanber 12 which structure the exposure apparatus 110 in the second

enbodi ment. A® i S whemthierl dd@y-2R1iWatrh 3ther expes ute-He bgppddad pssitfont he
chanber 12 is divided into the upper chanmber 12A and the | ower chanber 12B
by the partittba waefdér 13. dghigepadtfindmohheal dad ¥ -akd ssarm kil hottihe KERgRt of
the central portion lower in the X direction, conpared to that of both
sides . Afd, faliWerypaca® 129 whikhsi 5| peafedned the nad sine BhE SHEPEat ed

10 by the slanted lines having a width of around 600mm x depth ,
delivery arm 54 (Or by lowering the load Y-axis arm 50). Fig.

4 shows the stage just before the wafer W is delivered to the
stage delivery arm 54. And after completing the delivery, the
wafer loader control unit 90 starts to move the load Y-axis
20 arm 50 back to the position 50’ indicated by an imaginary line,
to carry the next wafer. At this stage, the load Y-axis arm
50 can bemoved to a position near the position 50’ (for example,
near the position indicated W8 in an imaginary line) where
it does not interfere with the wafer W positioned at W3.
25 After confirming that the loadY-axisarm50 has retreated
frém the loading position, the wafer loader control unit 90
drives the stage delivery arm 54 holding the wafer W a‘

predetermined amount upward via the vertical/rotation



around 400 x height around 1450mm the space to arrange the FOUP 106 is
set. And, within the space which is |ocated on the -X side (wi dth around

600mm depth around 400mm and hei ght around 1450nm @Pegérgﬁ above
around 1000mm from the floor 15 and over indicated by the Bss

portion 124, the operation unit of the exgbsure apparatus is arranged. In
addition, with the exposure apparatus 110, the space 126 shown by rough
slanted lines which is in the center of t he upper chanber 12 is used for

i nstal ling aﬁ%ﬁ%&w@ Sihahopn iR iFdi%e O ThEtehs,the #afereleagesgentrol
apparatus 110, % gace where the Ioadlng nd unloadln of the FOUP 106 is
per f or med andHFHe §b E&CGREr BN Mt dOUbied £RaPRAt AF IR Hollskd ¥31r@t

i %“PSrLCGWSt Ieffe 95 T PP 08 PP Ten | #1% 55 (b T HG G b der
poi Nt of vi oWt s T e f?%ﬁﬁ%&%@?ﬁ}%@%ﬁ%ﬁﬁa R L T R o

around 11 OszaEPe 506{%161%00}{,&[ o'leunl %%iac?lg%eﬁﬂ 9 V\@I Ch IS tef‘rer%s

FEB yppg 93 sane range as o0 e conventlo R §7z&d Wafer Th

case of using, OehARdrethys aCrﬁl:ﬂc%lthtfﬂoq'se%leyVéﬁEHé&I'Pété‘\':'ﬂ@ﬁrm@éhéﬂézﬁ' es
to be installed. The details of the mechanismof the installation and

housing of theg L) ihgl ecaksr fb SE11ARED LPro? . f Ofn £X MBI R  11APRRES B PRL eflt
Lai d Open 07-130607 and the corresponding U.S. Patent No. 5,442, 163’

long as the naid onstrd o9s i th&esireral ad net 86 €6nQrs e b@cbrsé-aéﬁﬁgnrﬁéhwl ch
this international application is applied, permt, the disclosures cited

above are fully peompedatedcderecth the t@sidbheleaceor ASaheasiasrectame sm
to install and house the reticle, the FOUP and the open/cl ose nmechanismto
install afAd hofiswerhélwafsertliomimigi sndeabodi et ceye phausetcunyeaddiiting, to
house the reticle, the space further 15 above the space 126 nay al so be
used. |n thiscauskage REdsGatEvdPBRPONFitdPnssafboy EhehE15pE0e0 9D QR - t he
FOUP is arranged inside the upper chanber 12A, and the space_ 128B, which is
above the spa li?ﬁo%\ihellé %T’lé’eéﬁérr%do‘ﬁl’&]ﬁlat hﬂgh?ﬁsﬁ%qu ﬁﬁ?nﬂ%eﬁ%’é%l to

potall and house 20, Lhpdeliel e Msgs e sPage of apasten wilILLbe
in the first &E@P <igm%p1e ouncetrhesﬁggg meas%rr]egne%r:[:e %: l?:%' ngwafer by the
15 pre-alignment unit 80, is sent to the main controller 70 via
the wafer loader control unit 90. The main controller 70 then
corrects the errors by adding an offset for the X, Y errors,
for example, when performing search alignment operations on
the wafer W. As amatter of course, to correct the X, Y errors,
20 the position of the wafer stage WST may be adjusted at the
loading position.
® When the second stage of pre-alignment is being performed,
on the wafer stage WST exposure operations (alignment,
exposure) on adifferent wafer which has already been delivered
25 previouslyonto the wafer stage WST is being performed. During
the exposure operations, the unload Y-axis arm 52 is waiting
at the loading position, directly under the stage delivery °

arm 54,



arranged within the | ower chanber of the first chanber 12. 25 Furthernore,
wi th the second enbodi nent above, the case has been descri bed where the
reflection type substrate detection sensors, 118A and 118B 'ﬁ?ﬁ anged on
t he upper  portion of the open/closenenber 120 whi ch make H Ba@g%n/close
0 4 FEB 2003 94 nechanism 112 of the front _door 108 of the FOUP 106. And on
| owering the front door 108 upon opening,GEhe substrate detection sensors
118A and 118B detect the availability of wafers in each shelf inside the

FOUP. However, the S i ti L ted M tihd
exanpl e, as shown i%ﬁgfggka gtgﬁg%z?%?m%ﬁéﬁ?é?*%g%%ggl%gééﬂiEgg??%ﬁ%?éd

detection sengpts, ed&BAsABE 4188, oRBYhRevatkachednt @nkhgadkivisRggROfLIrON of
the robot 92 via the sensor supporting nount 130. And the reflecglon type

substrate deteghtors SeRgIsurel 18A-anish dd8B, hhammy the QR unit
vertically in integral wwth the robot 92. In this case, the substrate

det ecti on senédrmo¥d8Ataed wbieR artaqy efET abtomathangrfoatre Bemghtting

whi ch the wafers can be detected i Mmedi ately before the arm of the robot 92
makes accéss postiheownatertshé ndars rlgOge siG6.oashshhive an riaingeneiblsetbohhe
waf er | oader control unit 90 can easily detect the wafer availability and
take out the WAPEFUCB}ONSi Agomheheubain atendedbker ol sefdoss thesRagded W18B
when (inmmediately before) the armof the robot 92 accesses the wafer inside
the FOUP 106 ReVEBREBMRLIGTRS qupesureg aresraseti vethe Wl eatbiid PASEL§ON22A
and 22B, a transnitgance tépe ngsérate detectign sensor (transmttance
type phot osen$oP) O¥89T HRYIGe sPFalRadind PRELGLPHIng portion of the robot

92 vi h ' L30. A h b [

132" mmy be made 1 o WOVBVEF ERCoy Ty T25 R (ALl F e AS SRS 027SFH
hi ath | 32 .. f I

hei gnt 1 A Cani SRt Raar S QSRS bR I IR Bt &) R BrdobRa e nth

the robot 92 g%e;,ng @,ﬁﬁ‘éﬁf{nésoahggrgﬁggEf%&t j&%}?s E%é@?g boﬁé)%ngel{gﬁggggé 95

And it is also preferab arrange a IS capab

relatively dri;yeR tRetBgi¥sdicachhaneky.a driving system not shown. Wth
this arrangenent, the wafer | oader control unit 90 can vertically nove the

robot 92 in a statewnbarehd heoverdbstomtaedphecti Stagewsr 15320inplvkbRJr awn
at a position in the Y direction shown by a solid line in Fig. 22A. And
when the waf ethavaafabilddader sotetredt edittde drimdsngheyst boad netaxsxownm n
Fig.) may drive the substrate detection sensor 132 so that it is inserted

i nto the1lBOUP5206pwatdaa ostde oern3eed  ard@un hdiasde drby na riugigionar § rbinne.
Thus, the wafer availability may be detected i nmedi atel y before naking
access to thethafBaibpasenton lee dut pdndotheheaSabsi matichdévscuhdargensor

132.
exposure is unloaded from the wafer holder 68 onto the unload

Y-axis arm 52.
The wafer loader control unit 90 then drives the unload
20 Y-axis arm 52 until it comes to the position 52’ indicated
by an imaginary line. By this operation, thewaferWis carried
from the loading position W5 shown by an imaginary line, to
the position W8, also shown by an imaginary line.
However, in the case the previous sequence is not fully
25 completed, and the unload X axis table 28 is not yet at the
poéition indicated by a solid line, then the unload Y-axis
arm 52 is to wait at the position shown by a solid line.

When the unload Y-axis arm 52 retreats from the loading



In addition, with the second enbodi nent described above, fromthe vi ewpoi nt
of inproving the throughput, the 15 opening/closing of the front door is
performed only when exchangi ng the FOUP. However, the presgqé ng ion is
not limted to this, and the open/cl ose operation may be pér 8 at
predeterm ned intervals . For exanple, ineahe case when the tine of the
front door 108 opened is preferably reduced to 20 a m ninum the open/cl ose
ime the wafer is accessed. That is, the

operation may_be perforned each ,

oper ati on sedi%sr?c‘gl%"f' &F%ieﬁg PRECEPERPEIGLeUBpEr AP bAWEHD Eherestidmce
2dd1 11 on, - w (T SeEeTaoAnbbo) T 305 G AR TS5 ERe SBadE - hddeen
chanber 12, TEGer B Skp ARG RG Cr | GO Ih YeRe. YoaiPeRcI oReR THe
e mum 0 4 et 350a SE0F ¢ LAk AL <BRCSRE R N B Sy B b e

carriage sequaiR We1Nesy bR 581 1Y IR MR oh R HRECFRHE JR6ALranged on

the left hand side, is thé sane as the sequence Cri in“the fir

enbodi nent, exaepte i rhfia WPEH 6hesRRYIE OBt i bAS oA Eﬂ@@&P%ome“é can

be seen when conparing Fig. 1 which shows the schematic view o

exposur e apparafated Guiitn the fdirigds egdeodinendsgo Fig . 17 ( or Fig . 23)
whi ch shows the schematic view of the exposure apparatus 110 in the second
enbodi ment, 10 t he Gracphéirmingt tR28 tArd sSEQYR dO%iseryidlgn 88 £oM@idesd
nmounts are arranged on the opposite side of the C D 200 within the first
chanmber 12, i éh hovsesirehe romdedctimqerbdtisboanck fihen €hle B86ktxnit twcanaf er
carriage_system 100. And the edges of the second X guide 18 serving as a
first catPi agf §hrdef@dWisthhmainreenguebken §Osehen ngsday vatsetbadstoege | age
gui de, are set at positions where they do not reach the front area of the
OC24B and t hEFRAIPUERLtTRE fior @@V@aF%?a\j@fgni geage WSBALQ o hearstaniEing s
fromthe C D 200, the 4B and the FOUP 106 nounted on the carrier nount
22B, and t he RROPHBURE 102 SHINOSP PO SRAVETREE yERS TR CeatERpodREE @D the

waf er stage 1. \Wereas,, the second carrjiage quide i.s used to carry wafers
to the C/% Zggfeq ﬁlerl&%’%h%n‘ﬁalf% 5 %E g\%i%he HavE €S F‘BPe%lmg &ut e on

h ier n ide. FQUP 104 si Ther gf '
Gi thor cases Of L0si 0 LRG: SR0gr r POLEY The281 S5t S Shic TR e can
be arrangsd idedudite .of,A@@epcgﬁgs@n@t%%gPﬁl]LgeGb%&ﬁg%gwgl Ynel Y €

on in line connection with the C D, usi nd using the , it

can be seen thwajudie giean@emant gahehhe waheracaghhage systess ansh aldmst
0 4 FEB 2003 97 all of the carriage sequence (excluding the open/close

operation of dxpedurent bédeans eanthd lwvdecshamed.d Bhushei taf@n el det adg vel y
sinple to nodify an apparatus arranged for the OC into an apparatus arrange
for the FOUP.SiGwden aduis i exposheef segticohantier ddnbralr t he seeorckmlmamner 14
described in the first and second enbodi ments, are an exanple, and the
present inveSanence off tber seannongl sheppdrt ontdeneralhaixdapt ther wafer
carriage_system (the substrate carriage system, and the main body of the
exposurezgppéFEFUStééﬁ Blae positional deviation measurement of the wafer
by photosensors is not performed on the wafer stage, a detailed
description will be omitted.
Also, when the wafer stage WST is moved to the starting
position of the exposure sequence, the movement of the wafer
25 stage WST is smooth. This is because chips 68a and 68b are
formed on the wafer holder 68, which keeps the hook portions

of the stage delivery arm 54 from coming into contact with -

the wafer holder 68.



10 housed in a single chanber, or alternatively, the first chanber and
second chanber and the C/ D can be arranged in the X direction. Accordingly,
the arrangenent of the carriage guide of the substrate carriage system can
be nodified as appropriate. <G Thi rd Enbodi nent J> 15 The(fpktg ﬁmgodinent
of the present invention will be describegsbelow with reference to Figs .
24 to 27 . Structures and conponents identical or equivalent to those
described in the first enbodi nent are designated with the sane reference
nuneral s, and the descid pldsairilder],edahodhiksSetiso@ihym tpde exch@ngdngntheel y
omtted. Wth the exposure apparatus in the third enbodi nent, instead of
the carrier moaftr22B tescwabed holtbe 68y sbyeaiiddrient]lyaucalteéngmonst
22C which side facing the side wall in the -Y direction is alnost a
sem circul ar shgpbeaccslebatedangedatThe appahat wsfies chapacW8fi tbd bmmehe
point that the carrier nount 22C is arranged within the chanber 12 near the
corner, and t@ansamedt @ReBneXPRandHNgtohe ofafer tdan dwr megiucesunth22Ctha t he
Fand F directions is arran%ed,under t he 0 ~ FEB 2003 98 carrier nount
22C. The P anBhfroughpét FB8RsPeatBPERESEI-ockwi se direction and the
counter-clockw se directjon, as shown in FiﬁgFI 24. Structures qof other

t

e
portions are identigdaFatbStRe FRRsATEABEAM afds ePFBbabiasr PrePOTFhHaNS

b d j 5 i S, om din Fig. 24 Fig. .25. |
Thi Td ormbod: neRtR Thechnote vt S b oDy e ik PR MSIAREnE hebhini sm

ST panich | Syldga el Lo Cheoyertl ool VATRIV, ppchapi . andh 3 giy ven
the exposure appagglusybi,hhe &Hk%ggﬁgggﬁbﬁeﬂgpﬁg%gﬁgohhgga?bbéﬁggggﬁéu In

addition to beihg ablé to obfaint ect a escri Int Irst

enbodi menty, tRE LRI LS AR t3ZEAN 1 WRsChntdes Q4B @Ss th 8PS B Bcted
container is placed, can be rotatably driven. Therefore, the

| oadi ng/ unl cagtaged) doreieitRnciofs tie: RAR dral hgoarddtalonuntpd2€eaan be
set in accordance with the free space outside the chanber of the clean room
where the exppsumétappar at sislosuselcitenthmve basiuddnatihomrwbrated herein

t hewor kef fi ci ency of thel oadi ng/ unl oadi ng. Accordingly, both the space

ef ficiency of byheefeeganceeom and 20 the work efficiency of

| oadi ng/ unl oadi ng the substrate container can be inproved at the sane tine.
Meanwhi l e, in a |ithS§raphecesysnegntingeceen bl guplstemtsl gralk dssimghgnimaisuch

as the ¢ Dis connected inline to the exposure apparatus, other than the

left inlilme (FPBRECLARENE) BtwvidicevWpRer G ERIQ WEdnhest et ¥ Eae fram the
(right) side

a front inIingLﬁhgggﬁg Os%;%?? Q%$$%ﬁ%€§iﬁi‘?$gﬁnggibﬁgﬁggghgggidr&g%ge 'S

apparat us. ghé gtggg gg?%vggy arm 54 upward to the loading position to

carry thenextwafer. Atthisposition, thewaferWisdelivered

from the load Y-axis arm 50 to the stage delivery arm 54.

20 ® Meanwhile, when the wafer Wcarried comes to the position
W8 indicated by an imaginary line, the wafer loader control
unit 90 for example lowers the unload Y-axis arm 52 (or raises
the unload X axis table 28) so the wafer is passed over from
the unload Y-axis arm 52 to the unload X axis table 28.

25 When this delivery is completed, the wafer loader control
unit 90 then moves the unload Y-axis arm 52 to the loading

position for the carriage of the next wafer, where it stays\

until the unloading of the next wafer.



Fig. 26 is a planar view of the neighboring area of the carrier nmount 22C

showi ng the carrier nount 22C, the robot 92, and the |ike arranged within

t he chanber 12 of the exposure 0 4 FEB 2003

appar atust hat structurethefrontinlinelithographi csystem 5 I'n the case of

t he exposure apparatus shown in Fig. 26, gince the CD (not shown in Fig. )
is arranged on the front side (-Y side) of the chanmber 12, it is difficult

to build a path for_ the i ded vehicles such as the PGV or AGV. So, with
the apparatus in Fi t%g&ifn & iy iU EngEE G P HeT igHES hak de
wal | to | oad/ynl oad the OC24B ontqo.the carrier nount 22C, and the OC24B is
| oaded via the'ope Pﬁg‘ 22547 G I’Q?g l?‘?ﬁﬁ‘fovsqogéoo? qw%ygpag 35 Wfwn by
the arrow G éﬂd I e i ivered.onto the ri unt_ 22C,
the rotation uni tl%%%%fleggr%cé%e%?l% ‘?{ag% rflaler"’}%whlg 8??3%?9%5’1?@:’;?%n§%59ﬁ e of
90 degrees . i per at. . tqﬁ: I i, t e
t he arm of th%yarnﬁolggolts.lgé %ﬁc}hﬁéahvéhtsag \gt%&ggc%gggg%o gh\%gﬁgpkvﬁg?%re iﬁ% t he
OC24B, assshoy ik i fhe 2411 JBHS2 61 BE $XBOBUEE aBRALAY US AR the
carrier nmount 20 22C that has the rotation unit 140, can be made to conply
with the |eftinddimey tihed iightriignl ine, TRAd 18 fKONIniddd ne-pidhophardl y
changi ng any structural portions of the wafer carriage system 100. However,
the interfacepaithothaidin ddre2€/ ¥ Heqwienesoniith fiaGatl @elivespo Xt , SO
that the wafers can 25 be exchanged between the C D. For exanple, the
carrier nountoR2Aeainanged Ghuhheadefitmsifle Thushetkbbart®rr §2is csarbie=d
renoved and replaced by an inline I/F arm Furthernore, with the

t hi r denbodi nefitordeder i sl wbovdi8 il ARRl 2003 Gignadier s el e rteo ttiee
carrier nmount is used as a container nount is described. However, the
present fRAverReTrtian poday mheeposbti ANl arfib e FROUPZ2moufEeEaRCHEW Y5 el i n
pl ace of a container mount . In this case, the FOUP nount may be rotatably

structured . B-%Forlexife, 1 i MINGHESRY AR MR GFHISH dFifes the FOUP
mount 104 in the Z direction and Y direction grevi ously described referring

to Fig. 18, almechdifiim t'd'% ovater t hedfReOPCRBARPL10A1¢ar Ch&qfdards gByhe
structuring t carrie unt F unt rotat.abl.e,_ the fer rriage
system | 00 caclpne%bleVer eéé ga}:%nvf)%%/e%&:vﬁ) mtthgee I'e foalérilfnae}fl% htea lieghféii tn(?i ne,

and the frontgjdl i pey nui theut, hardl v, apy sghan 119e3bM Y W ya11y

i
Furthernore, wwth the tirst, second, and thir enboﬁl nent; the case I's

descr i bed suneser ¢ hendd By200,4 2 M RAE! L1 688 8CE% £Y o015 CRANBET: 25 fivg

using the inline I/F load armand the 15 inline I/F unload armas a

substrate deltyerhNgnpar/F o1l oOUBMSIB, ) Ihﬂh%amcéiiéﬂi{r@r%h% &dip 2D0gan be
made via the inline interface portion. In this case, as shown in Fig. 28A

and 28B, a rolind wdZeltavbagearcarin@dunhat 96 mesles catairboah® expandsbay be
arranged within the corner portion of the chanber 20 12 on the side where
the U Dis t®Ebeceorimeqest tion shewn dopta 3ohey hake up Fhe. substrate
delivering portion, which delivers the wafer between the C/D 200 via the
inline interface pdtavigiy eniigpedidihat ddeve, ureh@dt vhearihe amlg B8 has
interface portion 142 is connected to the side of the chanber 12 as in Fig.
28A 25 or0t o ¥Her 931 TRemitRaPgS158EN 4thel WAt &7 L2ALY 2RyeMeginamy 1 i %nd
the substrate deliveri portion, in short _ _the structure of, the robot 32,
can comply wi EHoUEE o cShesh Rathore. PRRt PEOELGe S S0 oan

be connect ed ég éﬁgagfﬂNEOdy d%pon this operation, the unlocad arm on the

C/D side (not shown in Fig.) is inserted into the chamber 12
through the opening 12b, and the wafer W is handed over to
25 the unload arm on the C/D side from the inline I/F unload arm
38.- When the wafer W is delivered, the unload arm on the C/D
side is shaped so that it does not interfere with the inline -

I/F unload arm 38. The delivery of the wafer W is performed



0 4 FEB 20D3 101 (or the sides) of the chanmber 12 w thout going through the
inline interface portion 142. In addition, if an opening to be connected to
the C D 200 and a detachabl e nmenber to open and cl ose the opening are 5
respectively arranged in the front and the sides of the chlnb&EB180bf the
exposure apparatus, then the C/'D 200 can g connected to the front and the
sides. Likewi se, if an opening to nake access to the carrier nmount (FOUP
nount) and a det achabl e nenber to open and cl ose the opening are
respectively gys apgedekdmdle | heafs g Sheeirsinshd hersiceshef c/beschanter 12
of the exposure apparatus, the carrier nmount ( FOUP nount ) can be used in
common, regarily dsswenfiidieheonnédhnieny/postIdad aofm BB¢ .C/ A 20k thleounlbad
enbodi ment The fourth enbodi nent of the present invention will be 15

descri bed bel amwnwbhhthef@rBnsedep Ehgssamglarm 33 lo8drathumey hadused.
conponents identical or equivalent to those described in the first and
second enbodi nent s AfeedesigRldd et B st BenpapEefef Bherndel safreral ©n BhE t he
description thereabout is briefly nmade or_is entirely omtted. 20 Fig. 29
schemat i cal | yCARowsd¢ hel dle iuHal v Féd- | ahpldRafhe etdfiondl abfews tBATaNs

exposure apparatus 210 accordjn e four enbodi.nent ,  focusing on the
substrate car??BﬁédgyEPSthF‘ﬁl’??gagQ%gtrﬁngo&P‘FOHE%&BH é!gbt'he air

condi tioni ng system are o itted agd in the main_.b gg 21 of the exposy
apparatus, 25 only VRECware? SPaBa vER PEIFFROSt PA LA TRESCUBBSuFETSLS

t 210_di f t ' fi - d
enbod mont on*f he BeTst Thc e re B §s2BTERL etk L KB SRR ABRAT

Therefore, the 0 1 ETeR 2003, h02naf & %%Q?C'I%'&tbgftﬁeh§ﬁvﬂ(fférs‘iﬁ{r{éla§_ﬁi§¥at em
differs slightly fromthe exposure apparatus 10 in the first enbodi nent.
Wth the 1@xpoguhecappasat tise 28y Ao Gelge Ofcuitted ivedi A Guiidepl@cen bhe - X
direction is slightly off at a position on the +X side 5 in respect to the
edge of the FEWR e®unieduon Jure tsirdmigef thReoerlingci2zOrnf thedbharbeen)
The FOUP nount 104 is arranged on the left side in Fig. 29. A so, the
inline I'/F | oad. arfhamt 24re raivk eo 8r @ouns e arlraapded eidnoh heh e xpoxiiree appatat us
210. Also, with the exposure apparatus 210, two FOUP nounts 10 104A and
104B are arrakgaddbasOHBnt @veeheaduftranispoirdettioe)chanber 12, and
accordingly, two L shaped partition walls 102A and 102B are fornmed wi thin

t he chanmber 12. FOURLaBuUrthe @FK 4ndsiphgced on the carrier mount 22A, the

whi chdi f f er fr ont heFOUPnount 104pr evi ousl ydescri bed, slide in the Y

di rectiod,5 buva€ghinéPaperdcardi dlerttidal 1§ . dusvahetb e ofRTLERE REPGRt 26R the
openi ng 102c and 102d forned .in each ,of the partition |1s 102A and 102B
differ from tHBAIEheVSRcoMf etifdditieht . movement mechanism Py a

predetermined amount. In concrete, the driving amount is

re

around 300mm downward. The reason for this operation will be
described next, referring to Fig. 6.

20 First, when the OC24A is placed on the carrier mount
22A with the PGV, and the like, the height of the carrier mount
22A from the floor H1l is set to around 900mm above the floor
due to restrictions when placing the OC24A from the human
engineering point of view. Inside the OC24A, a plurality of

25 shelves, for example 25 shelves, tohold thewafersare arranged.
And the height of the wafers shelved from the upper surface
of the carrier mount 22A is around 270mm at the topmost Hm‘

(refertoFig. 6) andaround 30mmat thebottomHes. Accordingly,



That is, as shown in Fig. 30, the opening 102d is formed in the partition
wal |l 102B from a height H10 (H10, here is 20 around 900mm) above the fl oor
up to around a height slightly |ower than the height H20 (H20.js around
1200m) . The opening 102c, simlarly with the opening 10 4 KEB 23 ned in
the partition wall 102A from a hei ght HlGé@bove the floor up to around a
hei ght slightly |lower than the height H20. 25 Furthernore, wth the
exposure apparatus 210, instead of an, open/cl ose mechanism 112 of the front
So0R b he

door of the FAUP & §r&alrPFefaraipai FOBRL opeh/ £F oSk e tihe 1 Hhd
shoun 1 F oo S THL B s eT GRS 15 1o Tt 1 S (eridr Sndia

and 1028 and on Buthd b o R AT Y Fadted ARE WiLEr S b ne
1048 s fixed on RS REer Surracs A BT B LB e P e e ven

in the Y direst tAB 1Wad Reashsde; BChY 98, 216 o Hegggltoggéégxee E.B?Brx—oarxjf{]?‘ol <

chanber 12. The wafer |oader control 10 unit 90, cri earlier con

the slide mechanitpibld? isAlderlabkyetie Jdi 8529L (GRNESE UDEL 8wy Of
course control the slide nmechanism 114' . The ot her FOUP nount 1%4A al so

has a structuhat deptdwaind @00hat aldvé ke eFOLBopDUNIN 1D4B. dJbe opRB/ Kl @se
unit 112B, being one of the pair, conprises 15 an open/cl ose nenber 120

t hat vacuum dfhedk<sher heeghaniocakhy wafiaecs sage di Pe comnesn gagagete ot ¢ heHde
front door 108 as well as opens the key (not shown in Fig) arranged on the
front door 10®tadshé¢hgkhofrtlc gppdfaths, ansof worprisese didectilpg shafits | 52
to where_the open/close nenber 120 is attached, and a 20 vertical/sliding
mechani skf 154 endeighitved the geildiing shathe clean room. Therefore, to

keep the clean room equipment cost low, the setting height
of the wafer stage WST is required to be maintained as low
as possible within the 1imits of the structure of the apparatus.
Also, during the carriage process of thewafer describedearlier,
15 where the load X-axis turntable 42 begins to carry the wafer
W and loads the wafer onto the wafer stage WST, in regards
to height there is hardly any change, except for the respective
structuringmembers performing vertical movement upondelivery
of the wafer. Accordingly, the wafer accessing height (H3,
20 in Fig. 6) of the arm 34 of the robot 32 for delivering the
wafer to the load X-axis turntable 42 is to be around 600mm.
Accordingly, in the case the wafer W shelved in the 0C24A
is take out by the arm 34 of the robot 32 and delivered to
the load X-axis turntable 42 while the carrier mount 22A is
25 fixed, the stroke of the arm 34 in the 7 direction results
in around 570mm (600mm ~ 1170mm). Naturally, the size of the
vertical movement mechanism 37 of the robot 32 becomes larger,

and securing the space becomes difficult. The throughput also



152 in the vertical and Y-axis direction, in other words, in the direction
nmovi ng cl oser or wthdrawing fromthe FOUP nount 104B. Details of the
nmethod simlar to the open/cl ose operation 25 of the openQF%qﬁg it 112B
are disclosed in, for exanple, the Japanese Patent Laid Qpe . - 279546,
referredtoearlier. In a normal state (whep,the FOUP is not set) , the
open/ cl ose nenber 120 is fitted into the opening 102d to cl ose the opening
0 4 FEB 2003 104 102d so that the inner side of the partition wall 102 is

not in an exppsedEicde kanthetiaitrauda 3BUddeS Mol eert Ncd hi § RO 6BAH, a
hori zontal jointed armrobot (a scalar robot) 92, is integrally arranged on

the 5 back of5Themopenactese perbenfd?20 that nakes up the open/close unit
112B. The horizontal jointed armrobot (hereinafter referred to as "robot"
as appropriate) 92,Sconprilsehearxaosuld4 aphpehatneel § iexttendsemhddinentes
within the XY plane, serving as a carriage arm and a driving portion 36
that drives t&gtap mewnBiang thet AC24anbodRneasitine dfi beaghpolii on 8Beis
attached to the open/close nenber 120. In this case, the arm34 is

posi ti one@ socC@hBiertmeynty Ihedding Micdad tdirét hhe O¢t o If Aiovigimedl sPahbe
required so that access to the wafers within the FOJP 106B i s possi bl e)
above the opeh&fbEelfrenbere 198 L1682 MMPRFEERRHBEBANRAED BRECFEREE 99 ERNat

is, th IS i | [ ith / cl b ' h

vert | cal “dlr okt FBRIHANE Wt e ot i R P B B3Nl fBarrSl raFR
[ 154, ' b 2CL 100 8A:20

and 1188 of tHACeFaCD o1t Jhecre PRuBlpy, EhE FriEaeFEtpRcRapkdeds or

porti on 36 of chbe: 9001302 Wi Adhald el WBUAPPEL At IPHARIS B o 2B kanghown

in the planar viewin | e other open ose uni't 112A, |ikews
with thejgpenielasg HQEEr]ajn%\EglnéE@?H?'i%e’éhé“%a(f@%ni§'c%§1§l@'%€g?rtlﬂe29argi3§

driving shaft (not shown in o where the open/cl ose nenber 120-is

attached, andpguMeriigald gliirdicRor FEeha P iisd bhat tdohyeshi bR 18 iad Rle
shaft 152 in the vertical and Y-axis direction, in other words, in the
direction novhaggetaser amn whibdhamheg, with the exposure apparatus 10 in
this embodiment, thevertical stroke of the robot 32 is shortened
by (H1-H2). TIf the height H2 is set to around 60m, then the
15 topmost wafer shelved, 1is around 870 (600 + 270) mm.
Accordingly, the arm 34 of the robot 32 covers around 600mm
to around 870mm and only need to perform reciprocal movement
with a stroke of 270mm.
In this case, the vertical movement mechanism 24 of the
20 carrier mount 22A can be arranged directly underneath the
carrier mount 22A. In addition, the carrier mount 22A does
not have to be lowered each time when making access to the
wafer, and only need to be lowered once when the carrier is
exchanged. Therefore, influence to throughput is small.
25 When the carrier mount 22A is lowered, the wafer loader
coﬁtrol unit 90 uses the photosensors (substrate detection

sensors) made up of the light emitting element 98A and the

photodetection element 98B to detect whether wafers are housed



0 4 FEB 2003 105 fromthe FOUP nmount 104A. Also, simlar to the description
above, the robot 32 is integrally attached to the open/cl ose nenber 120,

and is integrally driven with the open/cl ose nenber 120 i tg€ & tical
direction and in the Y-axis direction, 5 by the vertical/EW ‘E& Bechani sm
| 54. Furthernore, on the driving portioné&sf the robot 32, a pair of
substrate detection sensors, 118A and 118B, of the reflection type, is
respectively flxed via the supportlng menbers (refer to Fig. 29). The other
portions of  tifeSAa] r?l'ifc}dcy 2Thgf %W%§G§§liol%ﬁﬁ§lna§9%reﬁﬁdl SR es
of the ot her port| are S|n1Iar to the first and secaond enbodi nent,

descri bed aboV¥t & EHPdJrl?lgfl}ﬂ JtheURAR R %%%%%u@ﬁé@r?st%%glﬁm%ﬁthe

sane as of the case whe used t

h d i h
e b o Bt £0F, REaiRat ohouBranerie fons fo [¥ed td Hilsqd "
f r Ont door Ofustlr}t%n Hes.l.\?ég}h§£ega O:é O%ge Igaai%e\,\@g?%éthgd a% eursreodr t 0

house and carry 8 "§&cond “em wever,

descri bedgear]j.en tHHEi o di Jrest n the point such as the
open/ cl ose opeegfr%n of the fronteag#%%oﬁﬁfg8 of the FOUP 104A and 104B is

performed at the hejgh M%E%o&ﬂ@n%@dﬁt@@ﬁe%‘%o%%@%%hestp&éé& b ARRGon, the
FOUP nount 104A and 104B. It also differs on the point in which the front

door 108 noves weetheal éach auelFeRodsEs ngwhiieropEeid ¢lagee vpeaakichtfol he
front door 108 or when accessing to the wafers 25 inside the FOUP 106A and
106B. Accor diutgtt 90t Heiexpaiy &orppabdatwswadd iinncbbirespohadhaentitastis
obvious fromFig. 29 and the descriptions, so far, the exposure apparatus
210 can be used @st arf dpppamaties to0bé EEBe2668.10Bhat is, the robot arm

10 32 is raised to a height where the arm 34 of the robot 32 can
be inserted into the space between the wafer to be accessed
and the obstacle below (a wafer or the bottom of the OC). 1In
this case, the arm 34 of the robot 32 need only to be raised
at a maximum of the height H4 (refer to Fig. 6). Fig. 6, for

15 the sake of convenience, is shown with the slices of wafers
less than actual, however, in actual the container OC24A has
25 shelves to hold the wafers, and H4 (the 25 shelf counted
from below) is the wafer accessing height of the topmost wafer.

Next, after the wafer loader control unit 90 completes

20 the insertion of the arm 34 of the robot 32 into the space
below the wafer to be accessed via the driving portion 36,
the arm 34 is slightly raised so that the wafer W is mounted
on the arm 34. Then the arm 34 of the robot 32 is withdrawn
and the wafer W is taken out from the 0C24. And, the wafer

25 loader control unit 90 carries the wafer W to the position
W2 indicated by an imaginary line in Fig. 1 via the arm 34
of the robot 32 by rotating and extending/folding the arm 34.

This carriage is performed so that the locus of the wafer W



enpl oying the OC wi thout any nodifications. This is because, in this
enbodi nent, the robot 32 and 92 are arranged on the open/close unit 112A
and 112B, and noreover, the open/close nmenber 120 is arranged at a position
where it does not interfere 5 with the rotation and extensi &k B 28 arm
34. This consequently allows the arm 34 o% the robot 32 and 92 to take out
the wafer housed in the OC placed on the dnt ai ner nmount, and al so al |l ow
the wafer to be returned inside the OC. In addition, it is because the
waf er carri age $eguensc e rien o0 1pbeyt i tihes Aot $ntBersaa®, Whes, eaBtoYi ng
the FOUP, excluding the point of the open/close operation of the front door
108. Al so, wWdich b exeosdre: 8@Parcat bshdkOwkRetbi st erd@diirgiin theeoc24.
open/ cl ose nmenber 120 that perfornms open/cl ose operation of the front door
108 of the FOUP 106Ausski®bBl andhideamhcigel bpé2 aandn92ehaehng sheiaam 34,
are integrally driven by the vertical/sliding mechanism 154 via the driving
shaft 152 in th&@ver® dakcdibect éanlaad {im the Yaaxist dnleaki oonnection
Accordi ngly, when taking out the wafer fromthe FOUP 106A and 106B, or
putting back whehvefRy intrenfernRgUP arebA hen@afeuPW2ehiobBhasheofpl ¢befing
paral | el operations can be sinultaneously perforned. That is, the opening
operation of ¢€feosvubatitearrieg £t Bhe affiltdiaroi 1éf shevRrihgn hBagEBarYdoor
and nmoving it_jn the +Y direction. Wereas, the closi n%l operation of the

t

front 25 doorl1o8ifdig chnbiHtd BASHFLPRAMEYRF 1 hEPRERM ddor P AHAL ABFLRY i t
inthe -Y direction. Acco gi nglé for exagﬁl e, when the front door is
closed and a Q\%?J.eFl?g ?g f) ©t ZREAPGUPPSF2FR8TFQUP 106A and 106B, the arm 34
can be | nserted I ntgy Lpe EOURcc 0 i FERA003 40 106A:30d 1068441 Leokhe
front door is being opene (aaovmwar novenen : s &rm i's en

sl ightly gpveg, upwar, Q%BQXt?ﬁrééPtt%te ﬁgfzﬁglcgé}f’ev\% t%%g‘%&%ﬁ’x‘ﬁ%?ﬁ%o@ﬂ?g%tézo

SO0 as to nount” the warer o arm 3 hdrawi ng the arm

hol ding 5 the.yaf &fnf5om ¢ henFQELJO6S anthL0GR nd wmwh Ry bdowawad1 bad

parallel for a predeterm ned period of tinme, it beconmes posSible to take

out the waf erxVuhi! €aipes f o8 np i ¢ henopeiti TR opedalidarObyt Ra ihegindeor
108. The velocity of the front door 108 (and the robot 32 and 92 ) noving

downwar d durihgnébhe THedensd srofechd Qopetizrlieftidmmeaibsedsepredeaarexhedt
where the arm 34 withdrawi ng does not interfere with the obstacle bel ow the
waf er which ismbtaken ant the med fibbdf i hy wedsrd housed bdihemvagm BHeolfothem
wal | inside the FOUP 106A and 106B, to be nore specific) . It is preferable
from t he i ewpobat 32 faprovheginhead Rfoahpuiabls athat Thiei yaferodpegers
set at a maxi mum speed in which the arm 34 does not conme into contact with
t he obstacl e BerbBCLnuBbhsPHeEBENOR2SF1ERe thRNHALBEUN EGORothEKRBOBLELPRe
wafer. And, when the arm 34 holding.the wafer wi thdraws conp|etely fromthe
FOUP 106A and"ib6t® HRePaF #3970 gLt &Pﬁﬁ%eﬁh%yraéh&f“ﬁﬁﬁ&a&yeih??dﬁl Fig.

(1nctuding. ¢ he donnan EvEpEqL o AN, EOBCL, 52 0,92 LR Sh ISR A3 e
shown by an | ggg'f‘éqylrld Qe arm 34. To be specific, the arm 34 of the robot
20 32 is raised carrying the wafer W to the height where the wafer
W is to be housed. Then the arm 34 of the robot 32 is extended
and the wafer W is inserted slightly above the shelf where
it is to be housed. And after the wafer W is inserted, the
arm 34 of the robot 32 is lowered so that the wafer Wis delivered
25 on the shelf. Then the arm 34 of the robot 32 is withdrawn,
and retreats outside the OC24A.

Finally, when the processing of the wafers stored inside

the OC24A is completed in the manner described above, the wafer



In addition, for exanple, on putting the wafer into the 25 FOUP 106A and
106B, while the front door 108 is being closed by driving the robot 32, 92
and the open/cl ose nenber 120 upward, the arm 34 hol ding the dfﬁ IS
inserted into the FOUP 106A, and 106B. The robot 32, 92 and t é’%%%ﬂm%lose
menber 120 is 0 4 FEB 20p3 108 then dridMen slightly downward, and the
wafer is housed into the predeterm ned shelf. Then the front door 108 is

oper ot on, 1 TR S8 EEOK TNY S B AT IR JoErOh EHE: SOROP2LANRNATY € he
f to b i n,whil | osi t f.ront, d 108., T ity.of th
ront door 108 Fhrtit AELEB0R 2350 e S¥5. dhvitny ufRe BMaLAT RO £5 4T
det ' ' foti i h 34
W Char s g deRe St TTerPePe o Lh TR BneAY aboFe the ABRaHTRATER | <

put 10 in (a 538 ahkori;ng waf er housed above or the upper wall inside the
FOUP 106A and 106B, to be nore specific) . It is preferable fromthe

vi ewpoi nt 50f i _rmrO\rzirf&o%éﬁa{:bé@m&&siﬁ@%dt@éﬁryfw%%ywé§e§§b s fhg
maxi mum speed in which the arm 34 does ndt cone into contact Wltf\]/ t he

obstacl e abowthd ntamsideratinyy Yoxfs tihe ddsm-diequidies fof dde;amm@ddkto
wthdraw. As is described, in this enbodi nent, the open/cl ose operation of

the front doarasdd®Hfoatven FOURelG6A fanédnt@GB Hosvapartt,i ald ywiper fiarareds fdyr
parallel with the operation of taking out or putting back a desired wafer
with the arm@kriSwd hpe2dtipmsequpnacethegpesi ag thre pbostagntie fndhig door
10B and the tinme required taking out or putting in the wafer partially
overl ap. Therleidngécebagdrean vimaainecaskbivhenisbpene vhdse el agiaarwied he
front door 108 is perfornmed tenporally separate with the operation of

t aki ng otf ortddhE REsB&dRNt Né3 wardicaer thhe any ABagégaryedinaki ad rdor
putting in the wafer into the FOUP 106A and 106B can be reduced.

Furt her nore, "Hif 55 FRAGETERY HF FREFARE %G BT PR tdrpdti sreRemitee RS B For

exanpl e, theﬁﬁlpﬁn/c 0se rrcﬂg)er 0 4 FEB 2003 109 and the arm of the robot
can be driver'] d‘ébCL]ﬁ%Be%et arfd! e ihg- d¥ttion 36 of the robot 32 and
92 may vertically ve.the 4. . That is._the driving nechanism of the
open/ cl ose nenber %0 étrsld (%%égafbn?%4l€ana%%alngﬁe alﬁg:o&: e vertTEa 7% di ng

5 mechani sm ]aspApa?ijc&§1§Odf.hv’&l{Eg fﬁqrstti Qﬁbggimgﬂt§u€ﬁe a4 053%% 1/F load arm

15 30, inline I/F unload arm 38 serving as a substrate delivering
portion between the wafer carriage arm on the C/D 200 side
(the load arm on the C/D side and the unload arm on the C/D
side) is arranged inside the chamber 12. Therefore, it is not
necessary to arrange an independent inline interface portion

20 Dbetween the C/D as in the conventional apparatus. Thus, the
space required in the clean room can be reduced, and as a
consequence, reduce the equipment cost of the clean room.
Furthermore, since the wafer W is delivered directly between
the inline I/F load arm 30 and the inline I/F unload arm 38,

25 and the load arm on the C/D side and the unload arm on the
C/D side, the number of delivery can be reduced. As a result,
dust and the like generated can be reduced.

In addition, the inline I/F load arm 30 and the inline



paral | el operations become possible, such as, when taking out a wafer from
the FOUP 106A and 106B, the front door 108 can start to close while taking
out the wafer with the arm 34. And, when putting in a wafer into the FOUP
106A and 106B, the 10 wafer can be put in with the arm 34 whill & FEBe2003 ont
door 108 is being opened. Also, with the exposure apparatus 210 in this
enbodi nent, the open/close nenber that is engaged with the front door 108
perfornms vertical novenent, in integral with the robot 32 and 15 92. So,
natural ly, whenrtaklogdodtmoBspuhatreng toubhe wakecttbe tnantrdoatrifQfets
opened (not always fully opened) to a position corresponding to the wafer
bei ng taken ocutrvicpilyi n, Tlaede fbeear th84losdimyedida therhagezentiaknce
direction to take out or put in the wafer. Therefore, the tine required 20
to start takitgeoeivihg whkewadernt Heon e (P etnd otBe annlpadinggsidet he
waf er, and the possibility of dust and small particles generated by the
vertical novefehriegetIRItINeR Medmreviter thg Yhkerdack dphaoariee f06B €an be
reduced, conpared with the case when the FOUP 106A and 106B are fully
opened at SallPeberifREdeghdii aRfNdR ety i s SCakBH- S 1EMAFEPNIGRN PR 8VPRECEOUP
106A and 106B.. I n adgit'on ,acggégig%%to,this enbodi ment , thE arm 34
provided in tKRShArEPC cHPTT iR ST e TOR Lo RIS £a009h Rec*eputepen
2003 110 arm whi ch r.f or del Ly of the fer. in and qut, .of _t he FOUP
106A and 1068 S FEUaPr N EA e EpEat VMY £9TPRG tagerr T 87086 SUnivd TEOA BRd
112B perform LGl.ose 1.0 t f r . as
i's obvious i nggiég%?eeggﬁlt %eIggi@?%%fsngnggec‘%agfgbresdr%gd]lgj%g%wcl;ghngggégggngen
the open/closg ypbt gRd ERei¢akriage armare arranged separately. Thus, the
size in the depth direction can be reduced, and it becones possible to
enpl oy the nmost appg@pthatfokayodiue il e therSoPE] tiPRakh Qe LB bY kRBrove
the space efficiency of the clean room 10 Also, wth the exposure
appar atus 210iatenedipng 1eoatihksmepboghdrerie iehd e mafgrodoader 3g¢orheol
unit 90 (or the stage control unit 69) is to take out the wafer shelved at
the very bottespaot thesd@dP t0BA artréféB, Gmikddiesritiont tdheonei@8biosiapened
by the open/close unit 112A and 112B, the reflection 15 type substrate
det ecti on senspecgl8Anahd 4fi8Bcienhbyedsedwimarals ravady @ld ywrwianiyinige the
open/ cl ose nmenber and the front door 108. During this operation, the wafer
| oader controkrobotudesanheheOCedd dhuEfps) subseh df Rt alet } v 3Eesothe18A
and 118B to detect the availability of wafers in each shelf of the FOUP 20
106A and 1fo6BY¥a2¥R&t Wirs, in this enbodi nent, the wafer |oader control unit
90 and the reflection type substrate detection sensor 118A and 118 ke up
A g 2 SR

B
a substrate detecti O 3AFHEI3Rd ¥ §FPREBT§eRRRET DR ee&’tagaetrhe

availability of the wafers _in rallel .with.the.front,_door 108 [
opencd.  Thus, C3EERES: Y STSMAE Co 4t BE Lossr SUedLe8apar 8Lk Th ERa Lsd2uhen

i whi v a i iony''an e
the wafers in BQShFQSJEd%OQéﬁaﬂg 4968, are Pﬁ%"ﬁ%ﬁ&%%&% fJrONG 00 RH 108
has been fully opened. Furthernore, wth the fourth enbodi nent ‘above, the
case wafer edge sensor 48 which integrallymoves with the load X-axis
20 turntable 42. And during the movement of the load X-axis
turntable 42 in the X direction, the wafer loader control unit
90 detects the positional deviation of the wafer W (rotational
deviation, central position deviation) being rotated by the
turntable 42. That is, in this embodiment, the wafer loader
25 controlunit 90 and the wafer edge sensor 48 make up a positional
deviation detection unit. Accordingly, the detection time of

the positional deviation of the wafer (the detection time of

the positional deviation of the wafer for the first stage of



0 4 FCB 2003 111 is described where a wafer is used as a substrate, however
the present inventionis not limted to this, and as the substrate a

squar e- shaped substrate such as a glass plate used for liquid crystal

di spl ay panels can be used. 5 That is, the present invention ibs#4 &8I 28hbl e,
even in the case when an open/cl ose type "@ont ai ner which houses a plurality
of square-shaped substrates is arranged inside the chanber of the exposure
apparatus for liquid crystal displays_to inprove the degree of cleanliness.

In the case &St sGRB 58%8118@11&0‘!’?3&1&%?%‘??@1% the GREyiage
dependi ng on ,t.he a ratus the . mask, and t he square-shaped substrate are

hel d perpenditélﬂr}eaf’?&g‘b%wgiﬁ&ms Ege{ﬁq%%q}&qb%ﬁééf&%gwsf -t MY e at us
a plurality qf. u - bstrates nay be haous in the container with
pr edet er ni ne%lln%%e?c\r% g?ll%ﬁlec%%ﬁl%hzat%%rtﬁlzeonst%sodﬁ reoctdljeegcﬁcf]C I S uth o Tade,
the driving BCRARIsaRLL LU hye A\ ARePECl Onmm Bt Ohothee CPUAI NI d N
the direction noving toward or noving away fromthe contalner an i'H The
directionsof ge sauaceashapedssst{at esshelyed L8 thg gont gj per be
arranged on tpLe open/ cl ose uni tp%of t he door . go wth Etﬁ)i S 'arrangeS nt, the
substrate cargfifagg dRINAG rieltedd.0 the present invention can be suitably
applied, likewise with the enbodi nent descri bed above. Furthernore, the
operation sequencerfsopestiocai nget Refopend&ios ecOPer &l i @ ©fo AR midds t he
open/ cl ose nenber 120 25 and a part of the carriage operation with the
carri age ar mt3 pnspaiahb2ldeains @l @o olfet eapltafitad dien ethe ds et et ceydandi e nt
That is, in the fourth enbodi ment, the vertical/sliding mechani sm 154
functions al s tdsthheuwdud af the wadertdige se@ng oEEBS 2033 niyl 2he peny/ ol ayge
menber 120 of the FOUP and the carriage arm 34. However, even in the case
of havi n§la Sfpahrarefrscids 5hyshstracieorecohioendodl nehis qdre et i on
sequence of the open/close operation of FOUP with the open/cl ose nenber 120

5 and a part §N%fe PeatPeageuspePat roAUGLRE Ehe Bhareneleuhr mBY kamaye
f di | 1el, d th the th t, be i d. _
ur t her mor e, SRR 1 FAF U5 oF o o moHbL C e Case S CASSSH e hen
based on ¢ he %4 BS e e B AR S AT CPnBChaSE T ERe Ry ©
invention is.appl igd 4o d 9{—%98%”'H‘u%ntscta%[i%ertl'zﬁ!"%‘%v'ecrs’ 418 oqpeaﬁlo({ the
ed to tHis. " the present

.C
present invention applied is not I1m or examnple

I nventi ons cans gAY b8 £ Pon AnStr kilNRE iPOSHHE ria saPRM ?g{isré’ﬁ'ﬂi%

transfers a reticle pattern onto a wafer based on the step-and-repeat

nmet hod; an opfdrngRIneaXPosWite: appahatisiSyChr ahedwREOXIWiYcOXPOSHER with
apparatus which transfers a mask pattern onto a substrate by closely

arrangi ng t hehmskoppiing yestirtaton of tiheul o &d i@ XA P& o edt,i ¥niopticalidyst em
an BB the wafer from the load X-axis turntable 42.
That is, in this embodiment, the wafer loader control
20 unit 90, the load X-axis turntable 42, load Y-axis arm 50 and
the driving system make up a position correction system.
And, with the exposure apparatus 10, the wafer loader
control unit 90 drives the carrier mount 22A (or 22B) downward
via the vertical movement mechanism 94 from the first position
25 (the position of the height Hl) to the second position (the
height H2) prior to starting the exposure process of the wafers

housed in the OC24A (or 24B). That is, in this embodiment,

the wafer loader control unit 90 and the vertical movement



20 exposure apparatus; an X-ray exposure apparatus; and other types of
exposure apparatus conprising a stage to hold a substrate, regardl ess of

t he net hod of exposure and the type of apparatus . In additiaon %&ﬁ usage
of the exposure apparatus may be w dely applied, for exanpl "tBE @xposure
apparatus 25 to manufacture a pick up devgge ( such as a CCD) or a
thin-filmmagnetic head, and is not limted to the exposure apparatus to
manuf acture a sem conduct or device or the exposure apparatus for a liquid
crystal displaycmbhebmt panghgesup hi guidiagyghak. 0 4 FEB 2003 113 display
device pattern onto asquare-shaped gl assplate. Also, the projection optical
systemis not |imted de@datieduchfoarsybtesarabdranoenyal2nBonsf ybrgreyst em
as well as an enlarged systemmy be used. 5 Furthernore, as the |ight

sour ce of thetexos yros idppar Alawrsingcabeshafghisitiiy ahg brme34 436nige rohaoti
line (365nm , akKrFexcinerl aserbean(248), anArFexcinerl aserbean(193nn), and
an F2 | aser b2amgusymgrtiakedile evenpkefdectsHiwetbe, waber graswd linntbati on
is not limted to this, and a charged particle 10 beam such as an X-ray or
an el ectrén beaAffay Heiskere Foheramsrent AtrAECE RRCDFSULY Rf &Hceh BBt r on
beam as the gl ectron gun a thermonic em ssion type | ant hanum hexabori de

(LaB6) or at flujt%f drh] %b%taﬁzbé’h@%a?cﬁéﬁéf}grFh_%nw%\{)%‘fd}:ﬂitz?tee_og Fangehent
dependi hg._on EheHT R ChGPcEso T L Il P e Tt GrrB ot FEPY % Pt PBFet
naving o anenf L Uance T o R SOt ped s b8 FRAvE i B gradkt
material for o'@:otfjnpn LC S Andjn S usi 20
Fz | aser beam'glggugéll : -ray, ?ﬁgg%r?jhgc{?%ﬁg%bti gae s@%t?%%@i gotggmbe largé a
optical gyst egb][BI:oﬁrngfcleeHéiQHt red AGIdOR heY BESAROSn o Nafd @GlrirQR rSHSLEM
For exanple, with an EUV expOsure apparatus, an all reflection type optical

systemis usegzasrwehl tas Bumghl eahiveekYpg pethel ef. vALGD, fbR tehgmgaétﬁ of
using 25 an electron beam as the optical systeman electron optical system

made up of anigl enéroaséens anik deidlecdiosd udfer camnbie thseteibpedbéssmt o

say, the optical path of the electron beans is to be naintained at a

vacuunmed statgs the setFERQC00Sidii of the wafer stage WST and also is the
reference height of the carriage path of the wafer by the wafer

15 carriage system. Furthermore, the carrier mount 22A (or 22B)
only need to be driven downward from the height H1 to the height
H2 prior to starting the exposure process only once.
Accordingly, in the case of using a 12 inch sized wafer, the
throughput of wafer carriage can be improved.

20 Also, when the carrier mount 222 is lowered, the wafer
loader control unit 90 uses the substrate detection sensors
made up of the light emitting element 98A (or 99A) and the
photodetection element 98B (or 99B) to detect whether wafers
are housed in each shelf of the OC24A (or 24B). That is, in

25 this embodiment, the wafer loader control unit 90 and the light
emitting element 98A (or 99A) and the photodetection element

98B (or 99B) make up a substrate detection unit. And by using‘

this substrate detection unit whether wafers are housed in



Wth the enbodi nent above, the wafer stage and the reticle stage are driven
by a magnetic levitation two-di nensional |inear actuator, however, the
present invention is not limted to this . As a stage drivion%i:ggsw a
| i near notor nmay be used, 5 which details are disclosed in, U S Patent No.
5, 623, 853 and U. S. Patent No. 5, 528, 118. In such a case, a |linear notor
of an air levitation type by air bearings or a nmagnetic levitation type by

the Lorentz force or react ance force can be used. As |long as the national
laws in desi g%%@écﬁ%set& 8% bhe de&dfed 0ro2 4B htean b@oeﬁﬁiéheﬂgﬂy deterhedi onal

application is applied, rmt, the disclosures cited above are fully
i ncor porat ed her ei r#rbﬁdfjggépanc"él.gﬁlt , S¥RRSYFQGEPRFRA I 6P P thsefibShove

| id id which . i ide. 15
Fur ther mor o, CRESSEMA 1SR SR LT Bo o R0 ararti - fo Ao CQTER may
b | d t0,t fl i nb LS. discl d,
For exampl e, Th Japarace Parant EAY Gyen Ko 0s HBoa08 ok  the Sn 56,
correspondi ng; 14 ShPakerl E‘er?ag?zgf i un\%’%?aé}i‘%{%.sﬁﬁet ?grﬁg%kggﬁ%dlkw\s 'n

designated states 20 or el ected ates, to isinte Iona

appl i cation ishapphicds Rerfik, athe 53 selosuresuaibed ahave sare il | ys .
i ncorporated herein by reference. In addition, the reaction force generated

by the movemmdcefdimgl yetited @ csidagry mRy ke chekeasedptewtbs £heot /Hgrexnd)
25 using a frane nenber, as is disclosed, for exanple, in Japanese Patent
Lai d Open No thé@)®C3382a4tlamdvaflee saayespanditig UnloSdinbakene r ARt i Lagé on
No. 08/416, 558 . As long as the national |aws in designated states or

el ect ed st at éetyeemhiheCihi(or tiee OCFERQR008 wWilfer nteyratdrobal peappdimed i on
is applied, permt, the disclosures cited above are fully incorporated

her ei n byOr efigrdgrReNdent ke diin erhettherordact Bomul spoecyeaw) at eSlo byduhieng
movenment of the stage may be renoved by relatively noving the nover 5 and
stator of the-hd EGErdrgsnetTecnee ort whiechoBR iRRECE IR Suagad hhepheading
directions in respect to the base plate, as is disclosed, for exanple, in

Japanese Pat €rftr T EFEHERGE 08- U od P el GRS edpenbrhy Uragmaent
lication . 09/ 26 544, | 0 as, the national |la in designate
?fgt es 10 orlﬁgjtneec'tgﬁ’g‘g%t §JS4,’ @g ‘W‘f?%ﬁl %ﬂ?g"é\ re?r‘%é??&'ﬁ%%sé:ﬁﬁ’i ped}qgrgﬁlq
applied, permiii,, & ' cit re. fully.incorporated herein
bsprlef er eﬁcemﬁ%lrg%kg%sﬁgég%%éﬁg U;iﬁgagﬁgxgsgg%ngfdégéi Jlafo%%eeé? |
made by agSeldife APy o URY $heThak BE UELOY £LeUBIL Sade, dBld nack 4o the
clains of the present application so as to keép a predeternined mecharni cal

preci sion, elgttdigauPriectisiceBas@adwRphiféte RiLLd S Qun bR ekdelnto @nsure
t hese areas of precision,variousoptical systens, vari ousnechani cal syst ens,
and various emmrdtoad. syshermsrdiegbylj usiteds t aplatraitiisa 28 pegdebes m aed
opti cal precision, nechanical precision, and electrical precision,
respectivel y,irngriags ing ablde athecugheuas semygaredrhel photkses afnvarcoirgroaiat i ng
vari ous subsystens into an exposure apparatus includes nechani cal

connect i on ofaRRAYUE s(fbssigiernsie hoadiningat mwiegd calquenaui tas, maijpiury 25
pressurecircuits, andt hel i ke. Cbviously, before theprocess ofincorporating

var i oussaBsyﬁ%ﬁﬁﬂﬁt%hﬁﬁ%ﬁddﬁﬂseaﬁﬁﬁ%?%,Catnhée prest 8§ cofha s 3 e t he

respective subsystg‘T IS p,erfokr,red. m@‘ter t he process of assenbling various
subsystems into th 50, '1n this embodiment, the positional deviation

detection of the wafer for precise alignment of the wafer W
is performed by the wafer alignment unit 80 at the loading
position in parallel with the exposure performed on the wafer
25 mounted on the wafer stage WST. For this reason, compared with
the case of performing a precise alignment after loading the
wafer onto the wafer stage WST, the throughput can be improved.

In the embodiment above, the case is described when the



0 4 FEB 2003 116 exposure apparatus, total adjustnent is perforned to
ensure preciseness in the overall exposure apparatus. The exposure
apparatus is preferablymade in a clean room n which tenpergf yrrgg ggoree of
cleanliness, and the like are controlled. 5 The enbodi nents above are
descri bed using an exposure apparatus. Hoyever, in regard to

t hesubstratecarri age nmethod using the inline connection, the open carrier,
and the FOUP, and the substrate carriage apparatus, the present invention
is suitably appféeddyd s¥H9brt @sansexppshifed appaited s tawidiales ot@ iehher
devi ce manufacturing apparatus such as an inspection apparatus. Device
Manuf act uri ngeiMetdiodiek devieewhane ftadod Woangxrakhedtushbgblderd iitshégraphi c
system (exposure apparatus) descri bed above in a |ithographic 15 process
wi Il be describesveextthe de¢seht Fngent3@ni $sanbtolivhbetd thobhhng, aand
exanpl e of manufacturing a device (a sem conductor chip such as an I C or
LSI, a |iquidtlee ysiflr pdael serasoCBE 8 aayhhe sempratiad fsan, the ficacokuakife,
or the like) . As shown in Fig. 32, in step 401 (design step) , .20

functi on/ Ber f ot pRheRl ¢ 2 YedPGnEEXedrt a theVPRREL F 0] ShalTy &t K1 dedi-gnAPEr a
seniconductor,devLcE%*and a pattern t | enent the function is designed.

Tn Step 402 (HBSRASHAS BRERGSItapNal dE A te ShARRF EhL PRATGRR S AR CE L oul ¢
tt i f d i f t d. 1 403 f f t i 1

o D5 T et SaTRAYRE HAC S ARkt ARe LY IR AR bRgRbERbs 3

404 f i t , | i i e ] .

the SarerToreEeas D AR o 41 BELUELACLEONE A LG, WA EnBRSLRUTRY, o7

steps 401 to 403 HB.2Q03 117 as will be described later . In step
a ifies

405 (device asseﬁ%?992?£g) , a device is assenbled by using the wafer

processedg n step 4RfsoStAP thOehpekides tPIOsESsahsSuaheagh i £ivie waeRdi ng,
and packaging (chip encapsulation). 5 Finally, in step 406 (inspection

step), a teste@%et heeroper atiigonc@hpt hee slevnee, pHotaletetyibastalamuht hesl i ke
are perforned. After these steps, the device Is conpleted and shi pped out.
Fig. 33 is a fitsnrtbad] sbwarag, atldetsre eehexiamuere: odn 1%k stodp 1464 teestoi bed
above in manufacturing the sem conductor device. Referring to Fig. 33, in
step 411 (oxitaison Bie@xantdie,sphbiosecoforised Daf et8E s aoxd dBZadade nmpsodp
412 (CVD step) , an insulating filmis fornmed on the wafer surface. In step
413 (el ectrodéifgbtmanithisgepleneaisehadt pbadodsteotaos eAcmeatsscaal e by

vapor deposition. In step 414 (. ion inplantation step) , ions _are inplanted
into the Wiaf eprrenegpd a31shevain ddésor PhedTABIOERIREF Ut B 195D e8ss
for the respective steps in the wafer process and are selfc ivel y executed

i n accor dancetift FeRReT Frafe iU Wy P reBOF Al BRRF 8% pett V' S LERELINING

two photosensors 48A and 48C may be arranged symmetrical on
both sides of the photosensor 48B. In this case, the first
stage of pre-alignment can be performed by: adjusting the
20 rotation angle of the wafer by setting the direction of the
notch at apredetermineddirectioninaccordance with the output
of the notch sensor 48B; by stopping the load X-axis turntable
42 at a position where the output signal from the photosensors
48A and 48C are equivalent; and by stopping the load Y-axis
25 arm 50 at a position corresponding to the center of the wafer
obfained by signals from the photosensors 48A or 48C.
In addition, in the embodiment above, the case when the ‘

wafer is used as a substrate is described, however, the present



20 When the above pre-process is conpleted in the respective steps in the
waf er process, a post-process is executed as follows . In this

post - process,

first, in step 415 (resist formation step) , e f is
R ERE A

coated with a photosensitive agent. Next, as in step 416,

pattern on the mask is transcribed 25 ont® the wafer by the above exposure

apparatus and nethod. Then, in step 417 (devel oping step), the exposed

waf er i s devel oped., In ste 418 & etching ste %, an eﬁgosed menber on a
Lifferte fg@s‘-i PS

portion otherl® JePIbérstl?

118 renoved
unnecessary r

% he N RS
419 r.esi st renDV|

2 sfibaParthacqd dubbexp ”@%@ o S8R ER s b1 n

e 858, Surii?é:%tl%B

t hese pre- proces qud S ;praces nul t| le cir CUIt erns are f or d on
the 5 wafer. escrlg agoggne y ﬂgﬂﬁg ?h@sﬁgvlc ﬁ%nu?ﬁ%?uFlﬁgene od
f thi nb d d
each enboi ‘é’r&‘nl{?%llviﬁ?ﬁ%@xﬁﬁé Zéikéﬁa%%esﬁér %?22%*5‘%{1“94%?3% et i

makes it gos
at a lower c

apparatus relaied §0 pRScdSeRESBENE oA N¥ENLLEN b%r%%@%@bmﬁté’ﬁdéﬂﬁﬂéﬁaﬁ

Sé(}!ﬁ NDU%‘CII‘LRI AL AgféLlLiEﬁ"’B TY As I s escri ge[fil lhge}I exp%g%léj

circuit pattern of a m crodevice such as an |ntegrated circuit onto a
substrate in geldtiagephsaophdeessy. (L0 .addhat aB,: ddpusievh§enernsdaeior i ng
nmet hod related to the present invention is suited to manufacture a devi
havi ng a fi nearpdltd efrthe2Bubstrate by rotating the square-shaped substrate

10

15

20

25

P so that the output signal from the photosensors 48A and 48C
are equivalent; correcting the X direction component of the
eccentricity by stopping the load X-axis turntable 42 at a
position where the output signal from the photosensors 48C
and 48D are equivalent; andcorrecting the Ydirection component
of the eccentricity by stopping the load Y-axis arm 50 at a
position corresponding to the center of the square-shaped
substrate P obtained by signals from the photosensors 49A (or
49B) and 49E.

In either cases, when the substrate is the wafer W or
the square-shaped substrate P, adjustment of the rotation angle
and the detection of center may of course, be performed by
the combinationofawell knownpositioningpinandapositioning
roller (positioning hammer). In such a case, the center of
thewaferWor the square-shapedsubstrate Pafter theadjustment
of the rotation angle and the detection of the center
(positioning) is performed, is located at a constant position.
Therefore, the load X-axis turntable 42 and the load Y-axis
arm 50 need only to be stopped at their predetermined positions.

Also, in the case of using a square-shaped substrate,

es

ce



0 4 FEB 2003 119 WHAT | S CLAIMED I S 1. An exposure apparatus that is

I nline connected W th asubstrateprocessing

uni t, sai dexposur eapparatusconprising 5 inits interior a substrate
delivering portion which perforns delivery of a substrate befgweepgsgpd
substrate processing unit, said substrate gelivery portion in?fuding a
first delivery portion which delivers a slbstrate to b e exposed' bet ween
said substrate processing unit, and 10 a second delivery portion which

delivers a subst nal& v e hascoml & leRasue et yeersakdaubghnahe at

processing unit. 2. An exposure apparatus according to Caim1; wherein 15

sai d substr atendealdam g oRakticdn cRarb e rdmmided i Me ik rFo reidd a § s ¢ 21 Be d
bet ween a substrate carriage armof said substrate processing unit. 3. An

exposure apparmtis saegpbdingnto Arithiz cuber eiowaddSaittiel pretatlegnveny

portion of said substrate delivering portion includes an inline interface

| oad ar m whi am perd®mee deltiovepppafl seabdCShibstment as t anloe eexpoSel banheeen

said substrate carriage arm 25 4 . An exposure apparatus according to

Claim 3, ®her®s rto be arranged in the same arrangement as of the respective
photosensors shown in Fig. 10.

Inaddition, instead of the wafer edge sensor 48 described
in the embodiment above, as shown in Fig. 11, on the extending
portion of the slider 40 to where the load X-axis turntable

10 42 is arranged, a peripheral exposure unit 51 may be arranged.
In this case, the preferable structure is to arrange a separate
third X guide 53 parallel to the X guide 18, and the peripheral
exposure unit 51 integrally moves in the X direction along
the third X guide 53 with the extended portion 40a. And, the

15 peripheral exposure unit 51 is also capable of moving in the
Y direction in respect to the extended portion 40a. With this
structure, peripheral exposure canbe performedwhile the wafer
isbeingcarriedin the Xdirection, by the wafer Wbeing rotated
by the load X-axis turntable 42 and the resist around the wafer

20 Wbeing sensitized by the exposure light guided via the optical
fiber 55. Inthiscase, the peripheral exposure time canpartly
be overlapped with the wafer carriage time; therefore, it can
improve the throughput, as well as reduce the dust being
generated caused by the resist coming off. The peripheral

25 exposure unit 51 does not necessarily have to move in the X
difection, and being capable of moving in the Y direction in

respect to load X-axis turntable 42, is enough.

The details of the structure of the peripheral exposure



sai d second delivery portion of said substrate delivering portion includes
an inline interface unload armwhich performs delivery of said substrate
havi ng conpl et ed exposure between 14 FEB 2003 120 said substrate carriage
arm 5. An exposure apparatus according to Claim4, wherein 8 BEBBne
interface unload armis arranged al nost déV8ectly 5 below said inline
interface load arm 6. An exposure apparatus according to Caiml, said

. i sing: trate stage on which a
ARt S AR EAt I L R R L AR e T bl ages
whi ch i i ,d i spect .t g, sai d substrat e,
Wherein sai d bt arE e RN SRS bt SralatsRERh & Erdnber:

ther e 3, CoMegd 1,901 k90, Bh58hduBsk 1 el LASSPIINOANLL LILSELY

substrate carriage systemis house n° exposure a

Claim 6, whergt i thate deliiverl PO I .obot _arr ed in a
cornered port?%ﬂt%?'gﬁ?ghﬁﬁgﬁgg?gg%hg%gkggl%ﬁg}egggFgcgﬁéggr% eaaﬁfgeg’

processi ng unbérmst} othe @9@@?@%@%%5a@ﬂ%@@n¥5é§§5%§@ A hfﬂc59%3£§§ gnd
extends/folds freely. 8 . An exposure apparatus that 1s 1nl1ne connected

w th a subst ria¢ecju doesse figremecé, Sai d exposure apparatus 25 conprising: a
substrate stage on which a substrate subj ect to exposure is nounted;

Also, in the case of arranging the peripheral exposure
unit 51, it is preferable to arrange the photodetection element
46 such as a photodiode. With this arrangement, the wafer

10 loader control unit 90 can detect the positional deviation
of thewaferWinaccordancewiththe output of the photodetection
element 46. And, in accordance with the detection result, the
wafer loader control unit 90 is capable of servo controlling
thepositionoftheperipheral exposureunit5l inthe Ydirection

15 (that is, the radius direction of the wafer W). This allows
peripheral exposure on the wafer W to be performed in the same
width along the whole circumference.

In this case, the wafer loader control unit 90 can correct
the positional deviation of the wafer detected likewise with

20 the embodiment above, while the wafer is being carried.

In addition, the embodiment above describes the case
when the loading position (the wafer exchanging position) is
locatedinthe-Ydirectioninrespect tothe completingposition
of the exposure sequence (in other words, the startingposition

25 of the exposure sequence) of the wafer stage WST, as is shown
inFig. landFig. 7. However, when, for example, the positional
relationship between the loading position and the completing -

positionoftheexposuresequenceofthewaferstageWSTbecomes



a substrate carriage systemwhich carries said substrate 14 FE8 2003 121
I n respect to said substrate stage; and a contai ner nount arranged on an
opposite side of said substrate processing unit in a chanber where_ a
connecting portion of said substrate processing unit to said §db§§§éﬂ@ 5
carriage systemis housed, said container unt being a nmount to place a
substrate contai ner which houses said subsfrate, wherein said substrate
carriage systemincludes a first carriage guide which sets a first course

to carry sai dasudséwdtin tFQ Joe18xPerekHA5PG1d vakydl roat s8hh 4 Fatigs10
processing unit and said container, and a second carriage guide which sets

a second cour seadnhtiesent offr @Res dladelri hll de@UEse theCathyesdedivebst bake
havi ng conpl et ed exposure respectively to said substrate processing unit
and sai d cont 8dpeandl16hd. 1dad expasis eaappl atersd aoc drediang anged aisms8own
wherein an edge of said first carriage guide and said second carriage guide
arranged on aisi 8&gef 18ai d container nount is set to forma space in the

front area of the container nount. '
5 In addition, in the embodiment above, the case where

the starting position of the exposure sequence of the wafer
stage WST coincideswith the completingpositionof the exposure
sequence hasbeendescribed. And, evenifthepositiondiffers,
when the direction of the starting position of the exposure
10 sequence of the wafer stage WST and the completing position
of the exposure sequence is the same in respect to the loading
position, the shape of the chips 68a and 68b of the wafer holder
68, the stage delivery arm 54, the load Y-axis arm 50, and
the unload Y-axis arm 52 can be as shown in Fig. 1. However,
15 when the direction of the starting position of the exposure
sequence of the wafer stage WST and the completing position
of the exposure sequence differ in respect to the loading
position, and as a result, the line segment formed when
connecting the center of the wafer at the loading position
20 (indicated by W5) and the center of the wafer at the completing
position of the exposure sequence (indicated by W7B) and the
line segment formed when connecting the center of the wafer
at the loadingpositionandthe startingpositionof the exposure
sequence (indicated by WéB) form an angle of 0 as shown in Fig.
25 13, in order to prevent the unload Y-axis arm 52 and the wafer
hoider 68 frominterfering during wafer unloading and the wafer
delivery arm 54 and the wafer loader 68 from interfering during‘

wafer loading, the shape of the chips on the wafer holder 68



20 10. An exposure apparatus according to Caim8, wherein said container
nount is a nount to place an open type container . 11 . An exposure
apparatus according to Claim8, wherein 25 said contai ner m)pr)'t FFQ sgggmount
to place an open/close type container which houses a pluralily of
substrates having a predetermn nedinterval 8 a vertical direction, said
open/ cl ose type container in which an opening is forned only in front 0 4
FEB 2003 122 conprjsing a cover to open/close said opening. 12 . An

exposur e appa?%‘tggst%ck?:%r%%g”i @‘-@%‘%r’é{e W’eitﬁeséﬂaléxﬁoéwlgragpar ahas
further conpr] rofation_unit that 5 rotatably drives said_container
nount. 13 . A%ﬁgégggJﬁ%ﬁyﬁpaﬁgfﬁ§d&8@gﬁdiha ?Eﬁ%ﬁ§¥hﬁff%&ﬁéF@FﬁYS§?ﬁure
substrate pro Si it Ls oat e eveloper.. 10 14 . An exposure

appar at us accgﬁgi%gg?ggt}%%n?g?gmﬁér%?% % #%Pgﬂ%%%?ﬁt%?pré@%s@gﬁbtbﬂPPlls a
coat er devel opgf at 1gnsA SUDSEY; cessi Y. ch-perforns a

pr edet er m ned pr%cess%n %subs??%?e?égi%gﬁ%gg?gléégg%%QQSQ%g 5 %§E?3H¥e

conpri si ng: assybehcates %r@@%ﬂmit%@eawwbéhaameS&'QJn fét%ﬁgp@?&%%éﬁg I's
nounted: and a rotation table which rotatably holds said substrate an
noves in a preflefies mxpedudid eejueAcesak bor Ot sty tall &6 that the angle
0 is maintained extremely small.
Furthermore, in the embodiment above, the access to the
wafer W in the OC24A is performed with the vertical movement
10 of the robot 32. However, the present invention is not limited
to this, and for example, the strokes of the robot 32 in the
Z direction can be arranged in the range of strokes necessary
for delivery of the wafer. And, the operation of adjusting
the height of the arm 34 of the robot 32 to the wafer W to
15 Dbe accessed may be performed by the vertical movement of the
carrier mount 22A (height H2 - height HS5), as shown in Fig
14. 1In this case, since the vertical movement stroke of the
carrier mount 22A is a long stroke (height H1 - height HS),
so the vertical movement mechanism 94 increases in size.
20 However, on the right hand side of the carrier mount 22A, space
indicated in Fig. 8 as the criss-cross hatching portion is
available, therefore, the vertical movement mechanism 94 can
be arranged in this area.
With the embodiment above, the substratedetection sensor
25 of a transmittance type is used to detect the neighboring area
of the peripheral of the wafer. However, the present invention
is not limited to this, and the light-emitting element and -

the photodetection element making up the substrate detection



20 making up a part of a substrate carriage systemwhich carries said
substrate in respect to said substrate stage. 16. A substrate processing
system according to Cl ai m15, whereinsai dsubstrateprocessi ngsystenfurther
conprises 25 a positional deviation detection unit which dete@tés FEB 2003
positional deviation of said substrate rotg?ti ng on said rotation table when
noving in said predeterm ned direction. 4 FEB 2D03 123 17. A substrate
processi ng system according to C aim 15, wherein substrate processing

system furt hesego6pr bgea arpashpheaakceexgpeuma yubiet awkiaglyelds sontagtakhy
arranged novable in said predetermned direction with said rotation table,
said 5 periphepalcekposis @ fuhhé sxpostate depecitiloer aénodr gk esbatrvayh
rotating on said rotation table. 18. A substrate processing system

accordi ng to Cheiardd amherkithesapdtperehHitdrealvadrposUriel siminr angeoses sai d
10 peripheral of said substrate rotating on said rotation table when noving
in said predeperhrifsdagiveeffoativg. in Supstase el dwasking ofy $henwafer
accordi ng to Claim 17, wherein said peripheral exposure unit includes a
posi ti onal® 15C1E1§v"i%tlfcésnwaézf:'Ié?*:'tJr%)r‘\"@1 PURELEEN $hate Jé{eeé?§dénﬁo%f thihgnypfer
devi ation of said substrate, substrate processi system according to
Cl ai m 16, mhe?§|ﬁ°§§F8e§ﬁgsFPaP§ 5&?rﬁ§§€t§§§téﬁPFﬁﬁtﬁgﬁ E6M5Fitses 20 a
position correction ste h caorre ts sai d_posi ti.onal. deV|a i.on sai d
substrate detected QE}\{%ng}é?‘He;&feﬁsl § Bé'flnéncﬁﬁﬁ &d9€oY 18K SbnEi-Pat gEA
processing systam,acerdbng, {8, Oea 1) 2353, e 0 RLEIR 3Rkchotbst i G 8oRaLL age

system conpri Ses a
of a transmittance type (98A, 98B) may be attached to the driving

10 portion of the robot 32 via the supporting mount 97. And the
substrate detection sensor (98A, 98B) may be arranged so as
tomove vertically in integral with the robot 32. 1In this case,
the detection height of the substrate detection sensor is to
be set to a height so that the wafexr can be detected immediately

15 before the arm 34 makes access to the wafer W. And, the
information on whether the wafer is housed in each shelf on
the OC may be detected and mapped at once, as is described
previously, or may be detected each time before making access
to the wafer.

20 In addition, the substrate detection sensor is not
limited to a transmittance type, and a reflection type may
of course beused. However, whenusing the substrate detection
sensor of the reflection type, there is a possibility that
the desired signal strength cannot be obtained when the

25 direction of the wafer notch coincides with the detection
direction of the substrate detection sensor. Therefore, it
ispreferabhatousetwosubstratedetectionsensorsanddetect‘

the wafer from two directions.



carriage arm which receives said substrate fromsaid rotation table and
noves in a direction perpendicular to a noving 14 FEB 2003 124 direction
of said rotation table, said noving direction being said prehdgg:ﬁpmed
direction, and said position correctionsystem correctssaid posi

deviation of said substrate in a two di ne$&i onal direction, 5 by correcting
a position of said rotation table and by correcting a position Sf sai d
substrate carriage arm 22. A substrate processing system according to

Cl aim 21, wherei % s&i%o'pﬁgittl’?%ﬁaéﬁrﬁ‘%éltsilﬁﬁ e eaimacsrsbarsdsapkistpates,

posi ti onal devi%%ion f said supstrate in a rotational direction by

rotating sai d'1orats o T abteSt 2383 ergﬁﬁ%tjr%t%a(th ote3t e stke bl comprpei ng:
2 Substrate derrebl ELHLAGIER ERRReB tafec BuBg, B oFr Rivechent LRt sai d
Cibtrare TLMPR ARG B o0 WS B OIS RN R S
downward 5 Furthermore, in the embodiment above, the case 1is
described where the inline I/F load arm 30 and the inline I/F
unloadarm38 arerespectivelyarranged, invertical. However,
the present invention is not limited to this, and as shown
in Fig. 16A, an I/F arm 31 that comprises two hook portions
10 (substrate holding portion) in a vertical structure can be
arranged, and can be moved vertically. Or, alternatively, a
single I/F arm may be arranged to move vertically between the
wafer loading position and the wafer unloading position, by
controlling the delivery timing of the load arm on the C/D
15 side and the unload arm on the C/D side.

In addition, since the inline I/F load arm 30 and the
inline I/F unload arm 38 perform only vertical movement to
deliver the wafer W, means for preventing the wafer from
deviating (such as vacuum chucking and electrostatic clamping)

20 may be omitted. 1In this case, for example, an I/F arm, like
the I/F arm 30’ in which the shape of the hook portion is tapered
as shown in Fig. 16B, may be used.

The openings 12b, 12c¢, and 12d form the border between
the inside of the chamber 12 in the embodiment above and the

25 outside of the chamber 12 which may have a lower degree of
cleanliness than the inside. These openings may comprise
downflow air curtains to prevent the external air from pouring -

into the chamber 12. Or, theymay comprise mechanical shutters



froma first position to a second position prior to starting an exposure
process on said substrate housed in said container; and a carriage arm
whi ch noves in a vertical direction in 25 respect to said cogf€¢@§r unt
so as to make access to said substrate housed in said containef art sai d
container nount is lowered to said secondggosition. 14 FE8 2003 125 24. A
substrate processing systemaccording to élain123,

wher ei nsai dsubst r at epr ocessi ngsyst enfurt herconpri ses a substrate detection
unit that detegatistBai Uikebshieh eohonsasl v i dinnsed 1h €N} AR r M aFied

container nount is being 5 |owered. 25. A substrate processing system
conpri sing: athebskeldterst afe the whifelr dysihet watfe rs whjradiagleo aproeessiheg i S
nount ed; 10 a contai ner nount on which a container housing said substrate
is placed; a Sdbstsidée cuaranayy clstamintrecti adarlni bs foaedosubbtenatEhd&Oneen
said substrate stage and said container; and a substrate detection unit
whi ch rel ati vepy Beeasbirgught in/out of the chamber 12.
5 In addition, as can be seen from Fig. 1, even under the
condition of sharing the inline connection with the with the
C/D 200, a maximum of two OCs can be loaded in the exposure
apparatus 10.
<<Second embodiment>>
10 The second embodiment of the present invention will be
described below with reference to Figs. 17 to 20. Structures
and components identical or equivalent to those described in
the first embodiment are designated with the same reference
numerals, and the description thereabout is briefly made or
15 is entirely omitted.
Fig. 17 schematically shows the sectional view (a planar
sectional view) of an exposure apparatus 110 according to the
second embodiment, focusing on the wafer carriage system 100
serving as the substrate carriage system. The exposure
20 apparatus 110 can be suitably used inline connected with the
C/D 200. And, in Fig.l17, the portion other than the air
conditioning system and the wafer stage WST of the main body
of the exposure apparatus is omitted.
With the exposure apparatus 110, an L shaped partition
25 wall 102 is arranged in a planar view, in the area covering
bofh the +X direction side and the -Y direction side (the right

lower side shown in Fig. 17) inside the first chamber 12. It

characterizes on the point that within the space enclosed by



15 respect to said container nount and detects said substrate housed within
said container during a carriage sequence of said substrate by said
substrate carriage system 26. A substrate processing systen1accord|n to
Claim 20 25, wherein said container is an open/close type cont & rfeEB &B

whi ch an opening is fornmed only in front &nd conprises a cover to

open/cl ose said opening, and said substrate detection unit detects said
substrate 25 housed in said contai ner when said cover is noved to open said
cover. 27. A SRATIEifveeddi Ag2spatefnacedfai waliootl tien chambeEsl 208
126 25, wherein said substrate carriage systemfurther conprises a robot

whi ch | oads #h8YORFEREO NG Bnsibed Poce (¢ brpEber 6 fe&irgcom g WEPUP ahd
said substrate detectjon unit detects said substrate when said robot noves.

526, A SubsPHHE il ST enf SEEGAFRGUPHNT RPrROTCWHR el St

t ai h d bstr at hav d d
interval i nouas%f?qe” Rl o 5 5A2aneh R Eeral dRC6ReRrEl Chetiy e
contai ner oi 0 Y6 ABCORGAEAT. 191 Lg APl yo) B 1L Al AL EOTRE! SiND

cover to ope ose Sal openin A 'su str FOC

according to g Modfc W&%'&%%&BH%H@E%H@%& QR quns £ tﬁ%”@?ﬂiéxﬁ@érg 12

transmttance typg photosensor th has accesS i nside said contal ner
substrate processim: S)SeP2¢eel dnng be Shal Bpgesivbesehn sai @héﬂ@sﬁﬁ@te

detection unit detects an 20 availability of saird substrate in each shelf
of said contaimer200 is arranged. On the FOUP mount 104, a FOUP 106 is
arranged.

10 The FOUP 106 is an open/close type container (wafer
cassette) which can vertically house a plurality of wafers
as a substrate in predetermined intervals. It has an opening
arranged only on the front side (the surface in the +Y direction
in Fig. 17) and a front door 108 serving as a cover of the

15 opening, and is similar to the carriage container disclosed
in, for example, Japanese Patent Laid Open No. 08-279546.

To take out the wafer housed in the FOUP 106, the FOUP
106 is pressured toward an opening 102a of the partition wall
102, and the front door 108 needs to be opened/closed via the

20 opening 102a. Therefore, in this embodiment, an open/close
mechanism (opener) 112 of the front door 108 is arranged in
the area covering the +Y side of the partition wall 102 and
onthe+Xsideofthesecondguidel1l8. Andduetothisarrangement,
the location where the robot 92 is arranged is slightly

25 translated in the +Y direction compared with the case in Fig.
1.

The opening 102a, is formed in the partition wall 102,

from a height slightly lower than the height H7 (H7 in this



31. A substrate processing systemaccording to Claim27, wherein said
substrate detection unit detects an availability of said substrate in each
shel f of said container. 25 32. A substrate processing systemaccording to
Claim29, wherein said substrate detection unit detects an~ avpai IFgei popg y of
said substrate in each shelf of said cont%iner. 14 FEB 2003 127 33. A
substrate processing systemconprising: a éubstrate stage on which a
substrate subject to processing is nounted; 5 a substrate carriage system

whi ch carriescgakd ssbstdwaie éo@nﬁ@sagctotaph%a_ig%_tsgmghen? BOWEEL thin the
cont ai ner nount on which a container housing said substrate is placed, said

cont ai ner bei RgigAtOREN/(gkose hYRANEOBLAMALI W s amowpennngilgermed only in
front and including 10 a cover to open/close said opening; and an
open/ cl ose nmechani sphwiddht Dpensd €ldseesm da digoves, of nshdd tpemowp, 198, d
open/ cl ose mechani sm bei ng arranged in a chanber where at |east a part of
sai d carri ageasybtuealityhofisdthlvids 34£orAcegahpirat 25 psloeksss ryespstramged
according to Claim 33, wherein a substrate subject to exposure is nounted
on sai d subst Fatleokd &de wahdra . sphre the heighgeoS4ihe vahreas rmre Wt i ron

the upper surface of the FOUP mount is around 280mm at the
topmost Hpr and around 40mm at the bottom Hgg.

Also, as shown in Fig. 18, the FOUP mount 104 is fixed
on the upper surface of the driving shaft 116 which is driven

10 in the wvertical direction and the Y direction by the
vertical/slidingmechanismll14 fixedtothe floor of the chamber
12. This vertical/sliding mechanism 114 is also controlled
by the wafer loader control unit 90 (refer to Fig. 5) which
is previously described.

15 Furthermore, within the open/close mechanism 112, an
open/close member 120 that wvacuum chucks or mechanically
connects and becomes engaged with the front door 108 as well
as open the key (not shown in Fig) arranged on the front door
108, is housed. And on the upper end of the open/close member

20 120, a pair of substrate detection sensors of the reflection
type, 118A and 118B, are fixed. Thedetailsofasimilarmethod
toopenor close the front door 108 with the open/closemechanism
112 are disclosed in, for example, the Japanese Patent Laid
Open No. 08-279546, referred to earlier. 1In a normal state

25 (when the FOUP is not mounted), the open/close member 120 is
fifted into the opening 102a to close the opening 102a so that
the inner side of the partition wall 102 is not in an exposed‘

state to the outside. And, in this embodiment, the open/close



is to be nounted on said container mount and a space where 20 a nmask on

which a pattern to be transferred onto a

substrate is fornmed is installed

and housed are arranged at alnost a sane height. 35. A SUbSta€£§§£rﬂﬁ§SSing

system according to Claim25 34, wherein said space to arran d

cont ai ner and said space where said nask B§ installed and housed are

respectively arranged in an independent chamber. 0 4 FE8 2U0§ 128 36.
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With the exposure apparatus 110, the wafer carriage
operation when exchanging the wafer between the C/D 200 is
completely identical with the case in the first embodiment,
therefore a detailed description will be omitted.

Next, the operation sequence of the case when wafers
are housed and carried by using the FOUP 106 will be described.

The FOUP 106, which is carried by the PGV (Personnel
Guided Vehicle) or the AGV (Automatic Guided Vehicle) through
the opening 12d of the chamber 12, and is placed on the FOUP
mount 104 which is located at a height of H6 (H6 is set to
around 900mm above the floor from the human engineering point
of view) above the floor. The FOUP 106 may, of course, be placed
on the FOUP mount 104 by OHT (Overhead Transportation).

After the FOUP 106 is placed on the FOUP mount 104, the
wafer loader control unit 90 drives the FOUP mount 104 downward
via the vertical/sliding mechanism 114 by a predetermined
amount. In concrete, the driving amount is H6 - H7, that is,
around 300mm downward. The reason for this operation is due
to the same reasons as of the first embodiment.

In this case, also, the operation of lowering the FOUP

mount 104 is only required once when exchanging the FOUP, and

ngPLF el Bf PEEVECEBAY afREFr dPPENRGI Ng

ably
gto
ng

not each time the wafer is accessed. Thus, this operation -

hardly has any influence on the throughput.



15 direction al nost perpendicular to a surface where said container is

pl aced. 39. A substrate processing systemaccording to Cl aim 38,

wher ei nsai dsubst r at epr ocessi ngsystenfurther conprises 20 a control unit

whi ch opens said cover of said container by said open/close BbchlefiZlh af t er
said container nmount is noved by said dri%gng mechani sm said contai ner
nmount bei ng noved after said container is placed on said container nount.
25 40. A substrate processing system according to C aim 38,

wher ei nsai dsubst r at gpregesskNgayskenbutihe ceORRLIS@Hid 90Nl sWRiels Waiech
noves said container nount to an unl oadi ng position of said container by

sai d driving peukanbsmtaiiaer th@ $arEBt2003whadd sai2d HePeIYicigse tFRC haripsm
cl oses said cover of said container. 41. A substrate processing system
according to fibanmi3B, imheeeindareohhenviiag ipovétonchey veeaingmd chabsismat e
5 carriage system and said contai ner where said open/cl ose nmechani sm
perforns openlileseThpeiathentamesthecaovetheslegreangidleansandsshdnban at
a position lower than a delivery position of said container placed on said
cont ai ner ouikhe TOUB210A Ramsta dee mpriocessiedgasyst khglackorall my«ro aGlitairm

the front door 108 is opened. And, bythisoperation, the inside
of the FOUP 106 is not exposed to the space outside the
partitioned wall 102 where the degree of cleanliness may be
lower than that of the space inside the partitioned wall 102,

10 even after the front door 108 has been opened.
The wafer loader control unit 90 thenperforms the opening
operation of the front door 108. In this operation, by using
the open/close member 120 of the open/close mechanism 112,
the wafer loader control unit 90 moves the front door of the
15 FOUP 106 from the position 108” indicated by an imaginary line
shown in Fig. 18, in other words, the position where the FOUP
106 is pressured toward the partitionwall 102, via the position
108" alsoindicatedinanimaginaryline, tothehousingposition
within the open/close mechanism 112. While the front door 108
20 is being opened, the wafer loader control unit 90 uses the
pair of substrate detection sensors of the reflection type,
118A and 118B, to detect whether each shelf within the FOUP
106 is occupied by awafer. The detection result is then stored
in a memory (not shown in Fig.). Upon this detection, wafers
25 that cannot be accessed, for example, a wafer that is tilted
and housed using two shelves instead of one, may be detected

and the error may be notified to the operator.

Next, the wafer loader control unit 90 drives the robot



33, wherei nsai dsubstrate processingsystenfurther conprises a substrate
detection unit which detects said substrate housed in said container when
sai d open/cl ose nechani sm perforns at | east one of an openin@ qﬁﬁ% Lon and
a closing operation. 15 43. A substrate processing system ac r'ch gﬁﬁo
Claim42, wherein said substrate detectidB unit is attached to said
open/ cl ose nechanism 20 44. A substrate processing systemaccording to
Claim 42, wherein said substrate carriage system conprises a carriage _unit
whi ch | oads affd"BHRbAAS AW KUKR Fattee no§ &g W aFAde 2GrRF 5 sai d
substrate detection unit is.,arranged on said carriage unit._ 45, A supstrate
processi ng s;}%atse‘?ffa(ggortd}%gl? O@ngfﬁ?n (?S‘%rf—eé’B HpoFereE V3Pt e APSE

Wh ; 2 . h )
e Al S S AEPLACE S BUBK LALLMl O LRE - om of ook 3F 1 o
with a surfacg Vﬁb%rseeds%'odacﬂgighi’:‘%%&?e péfr?eceadn& Q- GoRAeEh <8, CQANELL L O o

portion of sald contal ner an ard contalner to sard substrate carriage

system ar ganggdh i d A haRRea £ 46 -+ LBEXPOSHEEY aaq&flrt%teuaigege&&%@ﬂawa

substrate stage on which a substrate subj ect to exposure I's nounted; a
substrate car(d agersy Jreronthifot tod [dresheairdupyhst fAtenid ££5PECEné Oasmi d

substrate stage; a chanber which houses at |east a part of said substrate
carri age systeftidhershdt 92 need only to be raised at a maximum of the
height H9 (refer to Fig. 18).
And then, the wafer loader control unit 90 takes the
10 wafer Wout frominside the FOUP 106 with the robot 92, likewise
with the case of taking out the wafer from the OC in the first
embodiment. And the wafer W is carried to the position W16
indicated by an imaginary line in Fig. 17 by the robot 92.
This carriage is performed so that the locus of the wafer W
15 and of the arm of the robot 92 does not interfere with objects
such as other wafers stored within the FOUP 106. Furthermore,
in the case of taking out the wafer W from the FOUP 106 using
the robot 92, the height of the topmost wafer shelved in the
FOUP 106, is around (600 + 280) = 880mm. Accordingly, the arm
20 of the robot 92 needs to cover around 600mm to around 880mm,
and only need to perform reciprocal movement with a stroke
around 280mm.
Subsequently, the carriage operation sequence similar
to @ - ® in the case of inline connection with C/D as in the
25 first embodiment is performed, and the wafer W which has
completed exposure is carried to the position W17 shown by
an imaginary line in Fig. 17.

When the wafer W is carried to the position W17 shown



15 said chanber includes at | east one of a side surface and an adj acent
side surface where an opening is formed through which said substrate is
del i vered between a substrate processing unit being inline connected, and
sai d substrate carriage systemis arranged capabl e of 20 usibg BB 288de
surface of said chanber where an opening kg formed, said substrate carriage
systemincluding a carriage unit arranged in said chanber which is capable
of delivering said substrate through said openi ng when said substrate
processi ng urby drsimabihargoniee) ethd Rasaird Gage sicde teblsan it 28 shambes.

47. A substrate processing systemconprising: a substrate stage on which a
substrat e subtleetwdfer irito- HHeBF2OX0 1D0F1whthcessi agnist mhentretbotadeonkai ner
nount on which a contai ner housing said substrate is placed, said container
bei ng an openigl wstht yhe citiaiarsr of t bhanwefeni g ftdvenddd o ythe fioat and
a door to 5 open/close said opening; a substrate carriage system which
carries sai d empediBeBthoused in said container to said substrate stage;
and said substrate carriage system.ncludes an open/close unit which
performs Spen/cl oseTbperitioh SR dosRdantla BXRAFHi g S CARNRSI chS

er for nsl oadi ng/ unl oadi ng of sai dsubstrate.to said container, wherein said
ot Choe arm Fepsrt SRtk e Bl SLh Wi R 5a S RogRa i ipe RodB

processing SYSLEM aGEPLl 0 LR BAMIR 4 MOELE S SIS,
rreChanismv\hi&fthin the FOUP 106 has been completed, the wafer loader unit
90 closes the front door 108 of the FOUP 106 in a reversed

10 process as of the opening via the open/close mechanism 112.
After this operation is completed, the wafer loader control
unit 90 drives the FOUP mount 104 from the height H7 to H6,
and the FOUP mount 104 waits at this position to be carried
by the PGV, the AGV, and the OHT, and the like.

15 According to the exposure apparatus 110 in the second
embodiment, other than being able to obtain the same effect
as of the exposure apparatus 10 in the first embodiment, the
FOUP mount 104 on which the FOUP is placed, and the open/close
mechanism 112 of the front door 108 of the FOUP 106 is arranged

20 within the lower chamber 12 where most of the wafer carriage
system 100 is housed. Therefore, as canbe seen when comparing
Fig. land Fig. 17, the space that is required within the chamber
12 is the same compared with the case of the first embodiment.
That is, an apparatus with inline connection using the FOUP

25 can be arranged, without increasing the footprint of the
apparatus in the case of inline connection using the OC.

To describe this differently, since the FOUP mount 104

to place the FOUP 106 is arranged on the side opposite to the



drives said open/close nenber and said carriage arm said open close menber
being driven by said driving mechanism 20 49. A substrate processing
system according to Cl aim48, wherein said driving nechanlsn1|ntearally
drives said open/close nenber and said carriage arm 50. A sfisFEB:203
processing systemaccording to Claim25 48) wherein said container is a
contai ner that houses a plurality of said substrates by a predeterm ned

' |. 51. A substrate processi ding to Caim 0 4 FEB
100 132 50, VHEPRTRCLAS BOBRTOTiiD: ToERaH She o PFha HA e B e el assooHE kDB i n
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mechani sm drives sa open/ ¢l ose nenbér “and ‘sard carriage
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of arranging the OC in the chamber.

In addition, with the exposure apparatus 110, when the
wafer loader control unit 90 opens the front door 108 of the
FOUP 106 by the open/close mechanism 112 and moves the front

10 door 108 integrally downward with the open/close member 120,
the pair of the reflection type substrate detection sensors,
118Aand118B, areusedtodetect whetherthewafersareavailable
in each shelf. That is, in the second embodiment, the wafer
loader control unit 90 and the reflection type substrate

15 detection sensors 118A and 118B make up a substrate detection
unit. And Dby this substrate detection unit, the
opening/closing of the front door 108 and the detection of
the wafer are performed in parallel, therefore, compared with
the case when the wafer housed in the FOUP 106 is detected

20 after the opening/closing of the front door 106, the throughput
can be improved. Also, in this case, the wafer availability
in the shelves of the FOUP 106 can be efficiently detected.

Furthermore, during the operation of closing the front
door 108 of the FOUP 106, detection of the wafers (substrate)

25 housed in the FOUP 106 may be performed, in order to confirm
whether the desired wafers are all housed or not.

Also, with the exposure apparatus 110 in the second -

embodiment, as can be seen from Fig. 17, even when further



detection unit that detects said substrates in said container. 54. A
substrate processing systemaccording to Caimb50, wherein said open/close
unit further conprises a substrate 20 detection unit that detects said
substrates in said container. 55 . A substrate carriage ”EtZPE ﬁ@ig@%loads
and unl oads a desirable substrate with a %%rriage arm bet ween g open/ cl ose
type contai ner housing a substrate in which an opening is fornmed, 25 said
open/ cl ose type container conprising a door to open/close said opening,

wherein at | egagtiaghah tiofi e RPeREiRvewepar aihé QY mf apabfefdHaNd@al

| oad/ unl oad operation of said desirable substrate by said carriage armis
performed in parshketkphbe neddsEkby t6,arrdBde sthid FUIStIE @ sCcakkiagdle
met hod. 56. A substrate carriage nethod according to Caim55, wherein a
plurality of sai theubstieabppoar¢ehawsedheire shied FRUPOMROS HehebWOHP mount
predeterm ned interval, and said | oad/ unl oad operati on of said desirable
substrate is peAddrnedriangadstidta niblee eheaberdbdr Thigpepree t esatmagdsy a
position corresponding to said | oad/ unload operation of said desirable
substrate.5 10f5pm sheupiecard Eher FAYE Hhd@raddoddichy siGed aifess, is
wherein a plurality of said substrates are housed in said container by a
pr edet er m ned2FALBEVAPOPR 10 Vidra ideRthdPREEEItaRT AN SR G BRreh/adid g ound

T ect i on. 16588 Ry e PaEe T AR ERTd et Hod LAecs gy 1o O ai m 57,
iR E R T R R R0 E SRS W R
within the chamber is, the FOUP mount 104 to place the FOQUP
10 106 the height H6 (refer to Fig. 18) above the floor, which
is around 900mm, the height of the FOUP 106 itself around 350mm,
and the open space above the FOUP 106 around 200mm, that makes
the height necessary to arrange the FOUP a total of around
1450mm above the floor. Accordingly, on the side opposite to
15 where the FOUP 106 (the FOUP mount 104) is arranged within
the chamber 12, an open space with a volume around 600mm x
400mm x 1450mm is available.
Thus, with the exposure apparatus 110, inthis free space,
an operation unit of the whole exposure apparatus is arranged.
20 According to the SEMIS8-95 guideline, the height of the home
key of the keyboard is around 1000mm above the floor, and the
upper edge of the touch screen monitor (arranged in an upright
posture) is under around 1400mm above the floor, which are
both within the range of the space available. Accordingly,
25 with this apparatus, a FOUP can be loaded without enlarging
thé size of the apparatus compared with the apparatus loading

theOC,andtheoperationunitisarrangedattheoptimumheight,\

from the viewpoint of the front side of the apparatus as well



correspondi ng to said | oad/ unl oad operation, when said 20 | oad/ unl oad
operation ofsaid desirabl esubstratei sperformed. 59. A device manufacturing
met hod including a |ithographic process, wherein said litho ag&ictﬁrocess
i ncl udes using an exposure apparatus on exposure, said expogLf 52003
apparatus inline connected with a substraize processing unit and including a
substrate delivering portion inits interior which perforns delivery of a
substrate between said substrate 0 4 FEB ?003 134 processing unit, said
substrat e deld3% i gBiaENHdIaRk P LFinstoferisery portion which
delivers a substrate to _be exposed between said substrate processing unit,
and a second del i véryf pat SERWRhFER BRILNVEPACE RTHIRFAReNGihientse first

h | et ed t i dsubstr at i it. 60. A i

i ot ot | ng HERHG Snbr S ARG BUPEE Hogh i A i ek S0P RS ALOaTR the

i thographi i .ud i . : . t id
expoaor o 10 AR Sr R ok SR S EREr AR B p ot PR o
i ncl udin i - r_at 10j i
ot et O3 st S8 R BR3P YR AR S HRL oGl hBpERARINS S

respect to sajfh SWRSEHha! £5:98 AUGvar@t 2 2608) 3 NE L /AU B [ARged3on Al

opposite side of said substrate processing unit “in a chanber ere a

connecting pgidion fn Gald 1SHPsE ttey PFREBTSH OO bl 410 sahd rauhsdFidh
carriage systemis housed, said container nmount” being a nount 20 to place a

substrate conm@ideinWhe R dDtsesi @) domphstrat & thet o AdH sedesnufmed uri ng
nmet hod i ncluding a |ithographic process, wherein said |ithographic process
i ncl udes prociasshegspasalisty ahec 1 H looctst pat eheracedsiengnd indicated
10 by the slanted lines having a width of around 600mm x depth
around 400 x height around 1450mm, the space to arrange the
FOUP 106 is set. And, within the space which is located on
the -X side (width around 600mm, depth around 400mm, and height
around 1450mm), in the area above around 1000mm from the floor
15 andover indicatedbythecriss-crossportionl24, theoperation
unit of the exposure apparatus is arranged.
In addition, with the exposure apparatus 110, the space
126 shown by rough slanted lines which is in the center of
the upper chamber 12 is used for installing and housing the
20 reticle. That is, with the exposure apparatus 110, the space
where the loading and unloading of the FOUP 106 is performed
and the space where the reticle is installed and housed is
set around the same height (the position in the Z direction).
Therefore, similarly with setting the FOUP 106, the reticle
25 can be installed under the conditions close to the optimum
condition from the human engineering point of view. As the
height possible to install the reticle, a height of around -

1100mm to 1650mm above the floor can be secured which is the



25 system said substrate processing systemincluding a substrate stage on
whi ch a substrate subject to processing is nounted; a rotation table which
rotatably holds said substrate 14 FEB 2003 134/1 and noves in a
predeterm ned direction, said rotation table nmaking up a part @f g 003
substrate carriage systemwhich carries Sr%i d substrate in respect to said
substrate stage. 5 62. A device manufactu ?ng nmet hod i ncluding a

| i t hographi ¢ process, wherein said |ithographic process includes performng

a predeterni ”§Qm9r9§ﬁ§éi ng &% &ét@éﬁ&@ﬁ@ieﬂ% dafl i%@?tsriaztegibWa%eisiianhe

system said substraté processing systeminc ng 10 a substrate stage on

which a sybst&age_owms%g @, PROGESEhNY cah SWERL €0en €1 $WRLAL En & AlRLREE
system whi ch carries said substrate in respect to said substrate stage; a

cont ai ner noust ot INILEH o BeniAakBelrlbausiTige sRithils sEbshé ate-Han inaeed;
and a driving unit which drives said contai ner nount downward froma first
position to atsecihmsitgpbsation gprd avusangt af tilng raniexposte elipydeessi on,sai d
substrate housed in said container. 20 63. A device manufacturing method

i ncl udi ng fa | Eohogxapiple propsss savhBatentsdiadd iQdeogr@phl 20§0bcesd the

i ncl udes performng a predeterm ned processing on a substrate with a
substrate pro€esseagosgdinemU sai PRt rlee Prdd@sditdy syst elwnqchadithg 25

a substrate stage on_which a substrate subject to processin% i s nmount ed;
national laws in designated states or elected states, to which

this international application is applied, permit, the
disclosures cited above are fully incorporated herein by
10 reference.

Also, as a mechanism to install and house the reticle,
the FOUP and the open/close mechanism to install and house
the wafer in this embodiment may be used.

In addition, to house the reticle, the space further

15 above the space 126 may also be used.

In this case, the space 128A, which is above the space
122 where the FOUP is arranged inside the upper chamber 12A,
and the space 128B, which is above the space 124 where the
operation unit is installed, may be used to install and house

20 the reticle.

Also, the space arrangement within the chamber as
described above, and shown in Fig. 20, can likewise be employed
in the first embodiment, in the case of using one OC being
arranged within the lower chamber of the first chamber 12.

25 Furthermore, with the second embodiment above, the case
haé been described where the reflection type substrate
detection sensors, 118A and 118B, are arranged on the upper‘

portionof theopen/closemember 120 whichmake up the open/close



a contai ner nount on which a container housing said substrate is placed;

14 FEB 2003 134/ 2 a substrate carriage systemwhich carries said substrate
bet ween said substrate stage and said container; and a substrate detection
unit which relatively noves in respect to said container roufit4 BE8 28t ect s
sai d substrate 5 housed within said contab#ier during a carriage sequence of
said substrate by said substrate carriage system 64. A“ﬁeV|pe -
manuf act uri ng_net hod in ding.a |lithographic process, erein said

l'i t hogr aphi ¢ ﬁ?%%@@%sﬁofi#cq%%@se FEPRST APRG éogr‘éﬁle'%fé@ AN Ifrcedsidngnon a
substrate with a substrate processing system said substrate processing
system i ncl udrﬂ‘éeﬁlgﬁbﬁ?at%%%g OBh Wi RO UBBEPARE  sUBj%ecsubsatrate

i i o1 ub te i age systemwhich carries said
Clbstrat o i n S9E8EEE0: ofaf fgu’§£%€a?rléc‘f§{£%§;c%t%smtsmemfgmlézﬁmgh 2
t ai h i ' t I ced, copt ai_ ner ng
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mechani sm bei ng rird angedahn 21 ghaiher eV 8 1@l E@@%tsﬁbQ@EBtgfdégégtion

carriage systemis
sensors, 118A and 118B, may be attached to the driving portion
of the robot 92 via the sensor supporting mount 130. And the
reflection type substrate detection sensors, 118A and 118B,

10 may be made to move vertically in integral with the robot 92.
In this case, the substrate detection sensors 118A and 118B
are preferably arranged at a height in which the wafers can
be detected immediately before the arm of the robot 92 makes
access to the wafers in the FOUP 106. With this arrangement,

15 the wafer loader control unit 90 can easily detect the wafer
availability and take out the wafer, by using the substrate
detection sensors 118A and 118B when (immediately before) the
arm of the robot 92 accesses the wafer inside the FOUP 106
to take out the wafer.

20 Alternatively, as shown in Fig. 22A and 22B, a
transmittance type substrate detection sensor (transmittance
type photosensor) 132, may be attached to the driving portion
of the robot 92 via the sensor supporting mount 130. And the
substrate detection sensor 132 may be made to move vertically

25 in integral with the robot 92. 1In this case, the substrate
detection sensor 132 is preferably arranged at a height in
which the wafers can be detected immediately before the arm -

of the robot 92 makes access to the wafers in the FOUP 106.



housed. 25 65. A device manufacturing nethod including a Iithographic
process; wherein said |ithographic process includes performng exposure

Wi th an exposure apparatus, said 14 FEB 2003 134/ 3 exposure appar.at us
including a substrate stage on which a substrate subj ect to dkgé@@rﬂm3s
nount ed; a substrate carriage systemnhich garries said substrate 5 in
respect to said substrate stage; a chanbe? whi ch houses at |east a part of
said substrate carriage system wherein said chanber includes at |east one

of a side suréﬁ@eianﬂsa@m@ijp@@e@iaﬁifeaﬁwrﬁ@@@ yhedrea tan o peNicRgalny ef ermed
t hrough 10 which said substrate is delivered, and said substrate carriage

syst em i ncl udpsifagCed Y4 Bdee Iidr iWirc bni the apabt ecof onsiyng diywirig sgistesi de
surface and said adjacent side surface where said opening is fornmed in said
chanmber. 15 ~fotAsHewnce Wietriufiact 2ird moamesneadt | ndlaudiafy ra Loadleag caphiro 1
process, wherein said |ithographic process includes performng a
pr edet er mi nedupibc2@ siany vertd caldst rave whehrebsuld dat @ procesdiane shst em
sai d substrate processing 20 systemincluding a substrate stage on which a
Substratefgubpggﬁtgéte detection sensor 132 is withdrawn at a position in
the Y direction shown by a solid line in Fig. 22A. And when
the wafer availability is detected, the driving system (not
shown in Fig.) may drive the substrate detection sensor 132
so that it is inserted into the FOUP 106, at a position 132/,
10 indicated by an imaginary line. Thus, the wafer availability
may be detected immediately before making access to the wafer
based on the output of the substrate detection sensor 132.
In addition, with the second embodiment described above,
from the viewpoint of improving the throughput, the
15 opening/closing of the front door is performed only when
exchanging the FOUP. However, the present invention is not
limited to this, and the open/close operation may be performed
at predetermined intervals. For example, in the case when the
time of the front door 108 opened is preferably reduced to
20 aminimum, the open/close operation may be performed each time
the wafer is accessed. That is, the operation sequence of
performing the open/close operation two times (once when
loading and once when unloading) per wafer may be employed.
In addition, with the second embodiment described above,
25 the case has been described where one FOUP is arranged within
the lower chamber of the first chamber 12. However, by
expanding the length in the Y direction of the first chamber

12, a structure can be made to arrange a FOUP 106 up to a maximum



processing is nounted; a container nmount on which a container housing said
substrate is placed, said container being an open/close type 25 contai ner
with an opening formed only in front and a door to open/cl ose said opening;
a substrate carriage systemwhich carries said substrate holsé®EBn209zi d
container in respect to said substrate st®ge; 0 4 FES 2003 134/4 and said
substrate carriage systemincludes an open/close unit which perforns
open/ cl ose operation of said door and a carriagearmwhich

per f or nsl oadiHgFUAI G&F MY BLESIideub3t r detBlE §as8i dtROREATFABES SATEIRIIGE sai d
carriage armis _arranged on said open/close unit. 67, A device manufactured
by using sai dFUAAUEE %&ﬁuFﬁEFMrF?@ YetfoPh G SONF540618r 63nged e tdee
manuf act ur ed by_.usi ng, sai,d device manufacturing nmethod in C aim60. 6§9. A
devi ce manuf AT 66 By SAEEng  Sar ¢ dANE &1 8 GRUGEAF 65 FECRRA Th &% m
61. 70. A devi, f d Ln i Vi C ufacturin t.hod in
Claimé62. 20 %%Q%g%&%géﬂ%ﬁhu %E ékr:e%o%?hgesg g?ng%lg% eeggég%ﬁﬁﬁf%tt{}ﬁ ng

met hod i n:C aj ) A devi ce manuf actured by using said device
5! affoﬁﬁd Fr. . oy 9 .
manuf acturi ng net oéyln Claim64. 25 73. A device manufactured by using

sai d devi ce manuf agidrd4ig yethed, ivhdd @difiding Fig. 1 which shows the
schematic view of the exposuré apparatus 10 in the first
embodiment to Fig. 17 (or Fig. 23) which shows the schematic
view of the exposure apparatus 110 in the second embodiment,
10 the carrier mount 22B and FOUP 104 serving as container mounts
are arranged on the opposite side of the C/D 200 within the
first chamber 12, which houses the connecting portion of the
C/D 200 to the wafer carriage system 100. And the edges of
the second X guide 18 serving as a first carriage guide and
15 the first guide 16 serving as a second carriage guide, are
set at positions where they do not reach the front area of
the OC24B and the FOUP 106. The first carriage guide is used
to carry wafers from the C/D 200, the OC24B and the FOUP 106
mounted on the carrier mount 22B, and the FOUP mount 104 which
20 havenotyet completedexposure tothewafer stageWST. Whereas,
the second carriage guide is used to carry wafers to the C/D
200, the 0C24B and the FOUP 106 which have completed exposure
on the carrier mount 22B side and the FOUP mount 104 side.
Therefore, in either cases of using the OC or the FOUP, the
25 robot 92 and the like can be arranged in front of the OC24B
and FOUP 106. Accordingly, for example, on in line connection
with the C/D, using the OC, and using the FOUP, it can be seen -

that the arrangement of the wafer carriage system and almost



14 FEB 2003 134/5 74. A device manufactured by using said device

manuf acturing nmethod in Caim66. 75 . An exposure apparatus that is inline
connected with 5 asubstrate processing unit, sai dexposure
apparatusconprising an interface portion which perforns deliﬁbﬁff@eﬂW%en
sai d substrate processing unit arranged og a front side, and being front
inline connected with said substrate proc gsing unit. 10 76 . An exposure
apparatus according to Caim75, wherein said substrate processing unit is

a coater develpperor 7¥he AL EOXPRARIN @ cRARRAR! USe RELAATHHT the ChBbAVE1ose
wherein said interface portion is a part of a substrate carriage system 15

whi ch carri esoge sabsbh ad £ thebjfeehtt @o8xpasat & liinbeespeeédl 0 Tslbstr kg
stage on which said substrate is nounted, said exposure apparatus further

conpri sing: abehasthetiwdl ¢hsihqpises csabdiifyt enfaeea potds @y rankd foenthener
nount arranged on an opposite side of said 20 interface portion in said
chanber, sai doComhtdnen appatrabesngraangentototpea&@UR.substrate contai ner
whi ch houses said substrate. 78 . An exposure apparatus according to

d ai n77, Wwherei n 25Isaddliddsusukbeapipatachambgirt herncobhe isqepng cbaabeon
unit that rotatably drives said container nount. 79. An exposure apparatus
accordi ng to tfdescrébeggingthe fA rstRpbpacand LHLOLIBSHLE PR REHETP LR her

conpri sing: a chanber that haquses said.interface portion,. erein ,
P 9 and the present(invention is o% coursg, not'llﬁyled to this.

That is, the wafer carriage system (the substrate carriage
system), and the main body of the exposure apparatus can be

10 housed in a single chamber, or alternatively, the first chamber
and second chamber and theC/Dcanbe arranged in the Xdirection.
Accordingly, the arrangement of the carriage guide of the
substrate carriage system can be modified as appropriate.
< Third Embodiment >

15 The third embodiment of the present invention will be
described below with reference to Figs. 24 to 27. Structures
and components identical or equivalent to those described in
the first embodiment are designated with the same reference
numerals, and the description thereabout is briefly made or

20 is entirely omitted.

With the exposure apparatus in the third embodiment,
instead of the carrier mount 22B described in the first
embodiment, a carrier mount 22C which side facing the side
wall in the -Y direction is almost a semicircular shape, is

25 arranged. The apparatus is characterized on the point that
the carrier mount 22C is arranged within the chamber 12 near
the corner, and that a rotation unit 140 to rotate the carrier

mount 22C in the F and F’' directions is arranged under the



sai d chanber includes at |east one of a side surface and an adjacent side
surface where an opening is fornmed through 5 which said substrate is
delivered, and said substrate carriage systemincludes a carriage unit

whi ch is capable of using any of said side surface and sai d okljF&8e2003 si de
surface where said opening is formed in sz d chanber. 10

. AA. A99. A AsL. AH . As5L. A9. A9. A. AH . A9. AH3. A" . A9_' . AL. AH. A. AY0. A" n3. ALr. A A5
T_VANLA A4 ALA CAA A3 . A9.As.Asl .AL.A. 0. A . An. AL[9. A

A ALl AOH3. 9T r LR MRURL 24C oy The F and F’ directions, are the clockwise
As_.AJ9.Ass A AL As[s.A9 . A .Ar.Al.A9H AsH ' .

A L As. A5, ARTEREWST Q%Y TR IR URET ROoCkil 90 1l ince Akl o, DS FhoWn BRI r . A
"Y.AL. A AL5 r_AH . . .

A9 r. ABs. A LERE Aoy RETACFUASSALE. RERETABPYEAPNA AFe. hdempical to the

A AL_. As. A&H .. . H A "N, A9L. A F. AR9. ALnl . A99. A n. A&3. A
TR AS AL, . A e#%@%@“@ﬁgﬁgﬁ%?% . r]‘?rA'y. X@.eASﬁ%RFQEE\‘C?%?%?‘?‘As S. A
L. A Al.AssA : ; : . .

FWA, | ElQT_‘5} xssneircljs_oZrU]lcsé]%% tc% Cclza ca lc%l] czazi c%?%a}[j]%é] 2c%] ca] ca] ca] ca] ca] caV] ca

] ca] ca] ca] ca] ca] caMicalneal-ealaabaRal cabh el CAUILHIA B2 is driven by th
KMXZQ01qg<=x| w mhc”Y] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca]lcafca] caj cg] ca? cajc
al] ca] ca] ca] cad @] €1 Ged <] aad adrcadie ad Ta) Gal Xy CilVCedent 181 to the

Frir | w mhb] WU] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]ca]c
a] ca] ca] ca] calen] tad  ajcalealtc akbecakhaakaas ! 446 1B 'd 1B #HSEHE VBRI REERE

B ((((}wnmhc”Y] U ]ca]ca] ca] ca] ca]calca]ca]ca]ca]ca]ca]ca]ca]ca]calca

] 08] ga]8C<_’:1] ’C)akﬁgﬁ@’qm oal el e o cedroed caff oo edd o i{{fdd (39)9R93 2%, +b+c+ +b, -
I <Iwi'l]{+§l gb] X] Ul dltdn] g cateedent cappathtalcab)] cilc ajidald dnladdaheat ca)

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! /0 0h00001
1MLN11134c 44485585 $ips ATT889eNENA; : }Rsa(@l 7} ) |caosdngapbakcap caldcalma] ca

] ca] ca] ca] ca] cag ca]fca]cc&a]_ ca] cal] ca] ca) ca) ca] ca] ca] ca] ca] ca] ca]nca] ca] cal ca!:
< |:L: A<== the effect as is desCribedin the first embodiment, the carrier

2U cal cal ¢ zgiia:%‘ﬁﬁ?é??o%’*?ﬁ??%;ﬁ% ey Eﬁ%%lkrfk\ A 4 AP M S e & D
DDDDr EEE" FAFE K [ JKLFL: IVBN/ .
]gca] cal ca] ca] %:4; ]%a] c%%i gc%ﬁ ﬂC\é ]%%JJ%%I] ta] ae]rceé’\%ﬂurged] gta{]\gc;%a Jgrg% g‘%i@%%@}%:} gg

I 7NN 7, TTTTITT
mxx%q%wﬁﬁcﬁcai cai ca%i clgﬁacfca Caltalcauta r%:%] 202a c%ﬁ%a}i%ai %%] ca]
ca] ca] ca] ca] ca] Grlealalealsahc aheal £l Gl LAl AN ZhE EhhhbEL" 07 "tpn<a’ bb
FdSdVvdQeef ghhi i } xsni d_Z] U] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calca]ca
] ca] ca] ca] ca]eirdara] eabrpalerlca] €aé Calkgrlsealcadspd eat s fijy jdé LK kinkkkdOnmmm
n¥nnoooooo" o#0* 0+oQoRo| wr mhc”Y] U] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca]axa]ia] exed teiad e af adjecad clapcdl cddhed] e¢f} ba)lea]dial Ragoodpippppaqq
gqgpaqqqrrrrsssst Tu, v-vvv| w mhc”Y] U] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] c
a] ca] ca] ca] caes] v ] waledlc dheappate af £l cednay o] calcaleahvrdomvaryyyzg{
{O)1*]Z Lﬁbl | | ~] wr mhc”Y] }pa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] 4] cd]it] ¥&r&a] ebftal eaty cacaleapsapdapd i ngQut AXYopis e A Y] U
]]ca] ca] ca] ca] cal ca] ca] cagjhca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] é]éirb dea*i]i:é] RSN N Brtu pRF A\ 3R call®d ca] ca] ca] ca] ca] caU]
cal cal cal cal cal cal gl eahadlcalioaleal eal salgathos) sathonl cal calsalsal el cal e

al: PQ
*iz{ ?~1p%i i . . calc C ca] cal cal.cal calcal cal cal.ca] ca
caj f:a] cg] (ga% ?Z%Hc%ﬁc\gaﬁ%c%%gtga uccgr] cag% gcéa}ieca /c::ig}lcsah r] e-Jgtfgeqr }%ﬁ%_%%]a{ﬂ%g] c!a
ca] ca] ca] ca C a cal ca
;j| ca} ca} ca} ca} c (%gjlfﬁ%%%g\g}:}gﬂsﬁ%%@ﬂaﬁég?gﬁg?kg%% ]ég?%g?Lgffﬂc%)a] ]ca]
ca] ca] capea] Gajoad caleal anlcal Al il ol calcaled] calicplpl£alLads the
+, 78<=<6<=KLTU* bcj kG xsni d_Z] U U] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] calexa]@n] wahpphealas]Lal aajieafcak e ra]Ciajasy cahedefd u 940 ABEF
}xsnid_Z] U U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] calicd]ice] odlerd cellead ] £a! prrandéuqlablEXpdlt] o] aale ad:aadnajea] ca
] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]l
ca] ca! & ) vw+.argdndtius .
()02} xsnid_Z] U ]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]lca]lca]ca]calc
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 2367>?Hzl - 788E{ vql gb] X] U] ] ca] ca] ca
] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]ca]ca]
ca] ca] ca] ca] ca] ca! EHSTrsYR[ \
%&OXYyvx} xsni d Y] U ]] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca!. @AwwM 9: uv}ixsnid_Z]JU]]]ca]c



}xsnid_Z]U]]]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]ca]ca]lcalcalcalc
aJ calca]ca]calcalca]ca]ca]ca]ca]calcald/ h234M @U
Xc}xsnid_Z]U]]]ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca]ca] ca] ca]ca] cal]ca]calcalca]jcalcal (CGX F ~P
Hi vy. $2${vql gb] W UU] ca] ca] ca] ca] ca] ca] ca] § ] ca] ca] ca] ca] ca] ca]caﬁaca(]oca] cajc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca?caI $' $/ IKLM }
I ##$3$3$3%00&| wr mhc”Y] UU] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
| cal cal cal cal cal cafegl ozd aal espeahssl epdwaloaheat digbot (d) ldded U theo vt
N -l-s-t- . }xsnid UU]]]ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
] ca] ca] ca] ca] @aigak@a&x@ah@aw@] catl6wd £@] ©10d cadon]onhealrapeal,| the/ 86HdE2] 27
22933333t 4u4444566677777
7_7}xsni d_Z] Wp] Jara] eapch]loaheahoakday teh taluha capnbgcdlxaf ddjeakpakaakca]
a] cal ca] ca] caljcalca]calcalcalcalcalcalcal _7 7| 7}y77777788%8&8888KILI[ 9\ 99: D
E:f:g:::::a; bapparatus that structure the front inline lithographic system.
+<" —}xsnl d _Z]UJ ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal
ca] ca] ca] Ga] cahci}e aas thfcefraldens aaraminss L’@@?\ BEBBEEG, sinc
CTCCVDc Df DTEEF4GBGDGEGYGZG~G}xsn| d_Z] UU] ]1ca] ca] ca)ca]ca
ca] ca] E:a] ca] chPrea§ €8] e e apcEieal & @a]r@a%gc%] &3] E4 %3
| JJJKL[ L\ LnLoLg ) SExsni ca ca
] )cg] caj ca] ga] Eaﬂlieg gl\{él\g‘]’ %@%%ﬁ &1}] ¢g] ga&ajﬂfg}cg‘%’ 3&‘]}5@] %53]“ S%Ea] ca
') SVIT V7V

AN * =1 Wg Bfi g E;Xf%g” 5&1['3&&] %CJ] caaﬁ c%l]%a]%\a] 85] \é\g]]ca] %3] caf‘g cCh]eca] C
S‘]CES]Cﬁé‘]cﬁi‘hf‘a‘%é%%%%%%%]n.fﬁl*‘ﬁ%ﬁﬁ CHF R ERY RIS e atranold) AT ?}EE oS ca
ca] ca] cal,qp] cajf galca fac]ocgbg?h%fl%fﬁhcﬂlf@b@ibcéﬁﬁé‘]ﬁﬁg cakddddel firg6uagi || |

/1 mM*mMmoqqgqqr sst uuvvw} xsni ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca

]; a_] f a] ca] ca] gghcaheabeakgaliGahcaleal ¢alcahealprhaalcabealrmume Rarz +igh¥ C-E

20m {\}ql gb] Xk Whkcalfc aheakpahealtead] ca] calowal ©3] Galecaldreal ca] ca] ca] cal caj ca]

cal] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! A] MBgHA| j | IWZ} xsni d_Z] UY] ] ca] ca

] ca] ca] ca] ca] ca] ca] aafcaf tat cdlec afc@dBcat cid lciatamad & anda] th¢ o walecajoapda) ca

] ca] ca] ca] ca] ca] ca! CaLL+g @

| w mhc” Y] UU] | @2F¢ at ba ] met] atal] @rapodltc b} e d]c aptatipdal e dfhcapc apod ddresftdalca]l ¢

a]J ca] ca] ca]ca] ca] ca]ca] ca 9é]jlca] cal ca!;

HK7WR1i v+ Ahpksam @1 } fearearea] RabAFcaned bR altds] Caf eaLOarE] ca]

ca] ca] ca] ca] ca] ca] ca] ca] cgg] cal] ca] ca] ca] ca] ca] ca] cal Uo]él zUs5% RJ% wr mhc”Y] UU |

i:a] i:a] i:a] i:a] i:a]?]éla]r]@a] ‘fﬂa]E ¢ spaatf e HheapeRr) hatEg) vape ]%PEQ]%‘]%&]‘@Q] ] ca
ca] ca] ca] ca] ca] ca] ca] cal 924)i_?sl 28U wr

] Ica] ca] ca] ca] 85FEsH &9 EQFCH%‘(?E]:CH] ﬁg?Eg}} ]ﬂcgt]‘u‘lc]a(]:@alfa'g]: 1% 3%]‘“6!&]&15%% !’9]C2]$;?

Ul Ls;

hU{ qu gb] X] UU]cha] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca

L) cSa] ca] o] Ca] Ca] CAT CalCa) Rl Coy CoPEaT Ca AT ) S L] AT A5 car 81 2 ody

ca] ca] cal£@] C@]Z@:a{:ﬁgi;%a\é'"%@écarotatlon unit 140, can be made to comply with

14

ca% cal cal ca ca]

the left inline, the right inline, and the front inline without
hardly changing any structural portions of the wafer carriage
system 100. However, the interface portion with the C/D
requires modification to some extent, so that the wafers can

25 be exchanged between the C/D. For example, the carrier mount
222 arranged on the left side in the chamber 12, can be removed
and replaced by an inline I/F arm.

Furthermore, with the third embodiment described above,
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inline interface portion 142.

In addition, if an opening to be connected to the C/D

200 and a detachable member to open and close the opening are

5 respectively arranged in the front and the sides of the chamber

12 of the exposure apparatus, then the C/D 200 can be connected

to the front and the sides. Likewise, if an opening to make

access to the carrier mount (FOUP mount) and a detachable member

to open and close the opening are respectively arranged in

10 the front side and the sides of the chamber 12 of the exposure
apparatus, the carrier mount (FOUPmount) can be used in common,
regardless of the connecting position of the C/D 200.
<<Fourth embodiment>>

The fourth embodiment of the present invention will be

15 described below with reference to Figs. 29 to 31. Structures
and components identical or equivalent to those described in
the first and second embodiments are designated with the same
reference numerals, and the description thereabout is briefly
made or 1s entirely omitted.

20 Fig. 29 schematically shows the sectional view (a planar
sectional view) of an exposure apparatus 210 according to the
fourth embodiment, focusing on the substrate carriage system.
In Fig.29, the portions such as the air conditioning system
are omitted, and, in themainbody 21 of the exposure apparatus,

25 only the wafer stage WST is illustrated.

. The exposure apparatus 210 differs from the exposure
apparatus in the first and second embodiment on the point that\

it is a so-called stand-alone specification. Therefore, the
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10 104Aandl04Barearrangedascontainermounts inside the chamber
12, and accordingly, two L shaped partition walls 102A and
102B are formed within the chamber 12. FOUP mount 104A and
104B, whichdiffer fromthe FOUPmount 104 previously described,
slide in the Y direction, but cannot be driven vertically.
15 Therefore, the height of the opening 102c and 102d formed in
each of the partition walls 102A and 102B differ from that
of the second embodiment.
That is, as shown in Fig. 30, the opening 102d is formed
in the partition wall 102B from a height H10 (H10, here is
20 around 900mm) above the floor up to around a height slightly
lower than the height H20 (H20 is around 1200mm) . The opening
102c, similarlywiththe opening 102d, is formedinthepartition
wall 102A from a height H10 above the floor up to around a
height slightly lower than the height H20.
25 Furthermore, with the exposure apparatus 210, instead
of an open/close mechanism 112 of the front door of the FOUP

described earlier, a pair of open/close units 112A and 112B -

(openers) is arranged.
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dvd} oP1L109%T &' () - #109argh¢)other fend, as shown in Fig. 30, the FOUP mount
10!'s0, #10%&' ()- '\ 0, #10%&' ()- !'d3%#10%& ()-Y
vdQeef f gh} [ 9o%>@f1§#19%§i{<§d- op1OhR Yyper -sanbawe (9L yihe #Gs@ Q) syREL0WEE () -
z! P L10%e ();vﬁggihfiéjcuijvzeln/\lj?% I%goﬁ/{&dg.z:_ection by the slide mechanism 114’
fixed on the floor of the chamber 12. The wafer loader control
10 unit 90, described earlier controls the slide mechanism 114’ .
Alternatively, the stage control unit 69 may of course control
the slide mechanism 114’ . The other FOUP mount 104A also has
a structure identical to that of the FOUP mount 104B.
The open/closeunit 112B, beingone of the pair, comprises
15 an open/close member 120 that vacuum chucks or mechanically
connects and becomes engaged with the front door 108 as well
as opens the key (not shown in Fig) arranged on the front door
108, as in shown Fig. 30. It also comprises a driving shaft
152 to where the open/close member 120 is attached, and a
20 vertical/sliding mechanism 154 that drives the driving shaft
152 in the vertical and Y-axis direction, in other words, in
the direction moving closer or withdrawing from the FOUP mount
104B.
Details of themethod similar to the open/close operation
25 of the open/close unit 112B are disclosed in, for example,
thé Japanese Patent LaidOpenNo. 08-279546, referredtoearlier.

In a normal state (when the FOUP is not set), the open/close

member 120 is fitted into the opening 102d to close the opening
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referred to as “robot” as appropriate) 92, comprises an arm
34 which freely extends and rotates within the XY plane, serving
as a carriage arm, and a driving portion 36 that drives the

10 arm34. In this embodiment, the driving portion 36 is attached
to the open/close member 120. In this case, the arm 34 is
positioned so that it is a predetermined distance (the minimum
distance required so that access to the wafers within the FOUP
106B is possible) above the open/close member 120.

15 In this embodiment, the robot 92 (that is, the arm 34)
is integrally driven with the open/close member 120 in the
vertical direction and in the Y-axis direction, by the
vertical/sliding mechanism 154.

Furthermore, a pair of substrate detection sensors 118A

20 and 118B of the reflection type is respectively fixed to the
driving portion 36 of the robot 92 via a pair of supporting
members 38, as is shown in the planar view in Fig. 31.

The other open/close unit 11237, likewise with the
open/close unit 112B, comprises an open/close member 120, a

25 driving shaft (not shown inFig.) towhere the open/close member
120" is attached, and a vertical/sliding mechanism 154 that
drives thedrivingshaft152inthevertical and¥Y-axisdirection,"

in other words, in the direction moving closer or withdrawing
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above, the robot 32 is integrally attached to the open/close
member 120, and is integrally driven with the open/close member
120 in the vertical direction and in the Y-axis direction,
5 Dby the vertical/sliding mechanism 154. Furthermore, on the
driving portion of the robot 32, a pair of substrate detection
sensors, 118A and 118B, of the reflection type, is respectively
fixed via the supporting members (refer to Fig. 29).
The other portions of the main body 21 of the exposure
10 apparatus, and structures of the other portions, are similar
to the first and second embodiment, described above.
Accordingly, the wafer carriage sequence is basically the same
as of the case when the OC is used to house and carry the wafer
in the first embodiment. Likewise, the open/close operation
15 sequence of the front door of the FOUP is similar as of the
case when the FOUP is used to house and carry the wafer in
the second embodiment.
However, as isdescribedearlier, thisembodimentdiffers
on the point such as, the open/close operation of the front
20 door 108 of the FOUP 104A and 104B is performed at the height
where the FOUP 106A and 106B are positioned on the FOUP mount
104A and 104B. It also differs on the point in which the front
door 108 moves vertically together during the open/close
operation of the front door 108 or when accessing to the wafers
25 inside the FOUP 106A and 106B.
- According to the exposure apparatus 210 in this
embodiment, as is obvious from Fig. 29 and the descriptions‘

so far, the exposure apparatus 210 can be used as an apparatus
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A gEL member 120 is arranged at a position where it does not interfere
5 with the rotation and extension of the arm 34, This
consequently allows the arm 34 of the robot 32 and 92 to take

out the wafer housed in the OC placed on the container mount,

and also allow the wafer to be returned inside the OC. In

addition, it is because the wafer carriage sequence when

10 employing the OC is the same when employing the FOUP, excluding

the point of the open/close operation of the front door 108.

Also, with the exposure apparatus 210 in this embodiment,
the open/close member 120 that performs open/close operation
of the front door 108 of the FOUP 106A and 106B and the robot

15 32 and 92 having the arm 34, are integrally driven by the
vertical/sliding mechanism 154 via the driving shaft 152 in
the wvertical direction and in the Y-axis direction.
Accordingly, when taking out the wafer from the FOUP 106A and
106B, or putting back the wafer into the FOUP 106A and FOUP

20 106B, the following parallel operations can be simultaneously
performed.

That is, the opening operation of the front door 108
is a combination of lowering the front door and moving it in
the +Y direction. Whereas, the closing operation of the front

25 door 108 is a combination of raising the front door and moving
it in the -Y direction. Accordingly, for example, when the
front door is closed and a wafer is to be taken out of the

FOUP 106A and 106B, the arm 34 can be inserted into the FOUP
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5 the wafer from the FOUP 106A and 106B and moving downward in
parallel forapredeterminedperiodof time, it becomes possible
to take out the wafer W while performing the opening operation
of the front door 108. The velocity of the front door 108 (and
the robot 32 and 92) moving downward during the predetermined
10 periodof time, is set to an extent where the arm 34 withdrawing
does not interfere with the obstacle below the wafer which
is taken out (a neighboring wafer housed below or the bottom
wall inside the FOUP 106A and 106B, to be more specific). It
is preferable from the viewpoint of improving the throughput,
15 that this velocity is set at a maximum speed in which the arm
34 does not come into contact with the obstacle below in
consideration of the time required to take out the wafer.
And, when the arm 34 holding the wafer withdraws
completely from the FOUP 106A and 106B, the arm 34 performs
20 the remaining operation (including the downward movement of
the robot 32 and 92, in other words the front door 108) to
carry the wafer to the position W13 and W2 in Fig. 29, shown
by an imaginary line.
In addition, for example, on putting the wafer into the
25 FOUP 106A and 106B, while the front door 108 is being closed
byarivingtherobot32,92andtheopen/closemember120upward,
the arm 34 holding the wafer is inserted into the FOUP 106A‘

and 106B. The robot 32, 92 and the open/close member 120 is
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)- 10;; door 108. The velocity of the front door 108 (and the robot
32 and 92) moving upward during the predetermined period of
time, is set to an extent where the arm 34 withdrawing does
not interfere with the obstacle above the wafer which is put
10 in (a neighboring wafer housed above or the upper wall inside
the FOUP 106A and 106B, to be more specific). It is preferable
from the viewpoint of improving the throughput, that this
velocity is set at a maximum speed in which the arm 34 does
not come into contact with the obstacle above in consideration
15 of the time required for the arm 34 to withdraw.

As is described, in this embodiment, the open/close
operation of the front door 108 of the FOUP 106A and 106B is
partially performed in parallel with the operation of taking
out or putting back a desired wafer with the arm 34. So the

20 time required opening or closing the front door 108 and the
time required taking out or putting in the wafer partially
overlap. Therefore, comparedwith the casewhen the open/close
operationof the front door 108 isperformed temporally separate
with the operation of taking out or putting back the wafer,

25 the time required taking out or putting in the wafer into the
FOUP 106A and 106B can be reduced.

Furthermore, an arrangement different from this -

embodiment is possible. For example, the open/close member
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a wafer from the FOUP 106A and 106B, the front door 108 can
start to close while taking out the wafer with the arm 34.
And, when putting in a wafer into the FOUP 106A and 106B, the
10 wafer can be put in with the arm 34 while the front door 108
is being opened.
Also, with the exposure apparatus 210 in this embodiment,
the open/close member that is engaged with the front door 108
performs vertical movement, in integral with the robot 32 and
15 92. So, naturally, when taking out or putting in the wafer
the front door 108 is opened (not always fully opened) to a
position corresponding to the wafer being taken out or put
in, and the arm 34 is moved in the horizontal direction to
take out or put in the wafer. Therefore, the time required
20 to start taking out the wafer or the time required to start
putting in the wafer, and the possibility of dust and small
particles generated by the vertical movement of the robot from
entering the FOUP 106A and 106B can be reduced, compared with
the case when the FOUP 106A and 106B are fully opened at all
25 times when the wafer is taken out or put in into the FOUP 106A
ana 106B.

In addition, according to this embodiment, the arm 34

provided in the wafer carriage system 100 serving as a carriage
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door 108. Therefore, as is obvious in Fig. 29, the space
5 consumed can be reduced compared to when the open/close unit
and the carriage arm are arranged separately. Thus, the size
in the depth direction can be reduced, and it becomes possible
to employ the most appropriate layout, and at the same time
to greatly improve the space efficiency of the clean room.
10 Also, with the exposure apparatus 210 according to this
embodiment, when the wafer loader control unit 90 (or the stage
control unit 69) is to take out the wafer shelved at the very
bottom of the FOUP 106A and 106B, and the front door 108 is
opened by the open/close unit 112A and 112B, the reflection
15 type substrate detection sensor 118A and 118B is moved downward
integrally with the open/close member and the front door 108.
During this operation, the wafer loader control 90 uses the
reflection type substrate detection sensor 118A and 118B to
detect the availability of wafers in each shelf of the FOUP
20 106A and 106B. That is, in this embodiment, the wafer loader
control unit 90 and the reflection type substrate detection
sensor 118A and 118B make up a substrate detection unit, and
this substrate detection unit detects the availability of the
wafers in parallel with the front door 108 being cpened. Thus,
25 the throughput can be improved compared with the case when
the wafers in the FOUP 106A and 106B are detected after the
front door 108 has been fully opened.

Furthermore, with the fourth embodiment above, the case



Hf ghi vxnbCO!'! 1"10%& ()- 10z 10z 10z& 10%& ()-&8z 10%& ()- 6y

10% & ()-4"10%& ()-vyf} A<mbC0!!j & #109%&' ()-f#10%g{& ()-S! y#109%&' ()-S
S'10%g&' ()-y!'n S"10%JU&' ()-yl1l0%g& ()-.$ "}~ <. C 10gg! d&F7

10%g0& () ---#1099& () - @--#109%& ()- @-#10%& ()-f!$-#10%& (§ 4fER*IRIQE () -f
$' $dBC 10gg! ! SH10%&' ()-"10%& ()-y!"10%h& ()-y@0%& ()-"!10%& ()- 10gg
10gg/ XzX9BC 10ggs- #10%& () - S! s- #10%&' () -3#10%& ()- ! ~#109%& () -

ly?2#109& ()- ! SH1I0%R' ()-xyz{uSl 1!y f#109%& ()-!~f#10%&' ()-10%& ()-"

T h10% () - IO (Toh B g0k 11 b YobaE (1o of o SAONER LT PUTERETe (
) - " HHHHHSS YU d b L 84 LAY et RSHLOYEL C 1 @ QU 0 eni d O¥& Gkt he ulBtrate
10!x--#10%&'()-%5&&?'p(()wMGuSl
a square-shaped substrate such as a glass plate used for liquid
crystal display panels can be used.
5 That is, the present invention is applicable, even in
the case when an open/close type container which houses a
plurality of square-shaped substrates is arranged inside the
chamber of the exposure apparatus for liquid crystal displays
to improve the degree of cleanliness. In the case of the
10 exposure apparatus for liquid crystal displays, depending on
the apparatus the mask and the square-shaped substrate are
held perpendicular upon exposure, soO in correspondence with
this apparatus a plurality of square-shaped substrates may
be housed in the container with predetermined intervals in
15 thehorizontaldirection. Insuchacase, thedrivingmechanism
todrive the open/close member of the container in the direction
moving toward or moving away from the container and in the
direction of the square-shaped substrates shelved in the
container can be arranged on the open/close unit of the door.
20 With this arrangement, the substrate carriage method related
to the present invention can be suitably applied, likewise
with the embodiment described above.
Furthermore, the operation sequence of performing the
open/close operation of FOUP with the open/close member 120
25 and a part of the carriage operation with the carriage arm
34_in parallel can also be employed in the second embodiment.
That is, in the fourth embodiment, the vertical/sliding\

mechanism 154 functions also as the driving unit of the
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open/close operation of FOUP with the open/close member 120
5 and a part of the carriage operation with the carriage arm
34 can be performed in parallel, and thus the throughput can

be improved.
Furthermore, in the first to fourth embodiment, the case
is described when the main body 21 of the exposure apparatus
10 performs scanning exposure based on the step-and-scan method,
that is, the case when the present invention is applied to
the scanning stepper. However, the scope of the present
invention applied is not limited to this. For example, the
present invention can be applied to: a static type exposure
15 apparatus which transfers a reticle pattern onto a wafer based
on the step-and-repeat method; an optical exposure apparatus
such as a proximity exposure apparatus which transfers a mask
pattern onto a substrate by closely arranging the mask and
substrate without using a projection optical system; an EB
20 exposure apparatus; an X-ray exposure apparatus; and other
types of exposure apparatus comprising a stage to hold a
substrate, regardless of the method of exposure and the type
of apparatus. Inaddition, the usage of the exposure apparatus
may be widely applied, for example to an exposure apparatus
25 to manufacture a pick up device (such as a CCD) or a thin-film
magnetic head, and is not limited to the exposure apparatus
tomanufacture a semiconductor device or the exposure apparatus

for a liquid crystal display which transfers a liquid crystal
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Furthermore, as the 1light source of the exposure

apparatus, cases of using a g line (436nm), an i line (365nm),
aKrFexcimer laserbeam (248), anArFexcimer laserbeam (193nm),

and an F,; laser beam (157nm), were exemplified. However, the
present inventionis not limited to this, and a charged particle

10 Dbeam such as an X-ray or an electron beam may be used. For
example, in the case of using an electron beam, as the electron

gun a thermionic emission type lanthanum hexaboride (LaBg) or

a tantalum (Ta) can be used. However, an appropriate
arrangement of the projection optical systemor glass material

15 is required, depending on the light source. For example, when
using a far ultraviolet light such as an excimer laser beam,
materials such as quartz or fluorite having transmittance to

the far ultraviolet light is used as the glass material for

the projection optical system. And in the case of using an

20 F, laser beam or an X-ray, the projection optical system is
to be an optical system of a reflection refraction system or

a reflection system. For example, with an EUV exposure
apparatus, an all reflection type optical system is used as
well as a reflective type reticle. Also, in the case of using

25 an electron beam, as the optical system an electron optical
syétem made up of an electron lens and deflection units can
be used. Needless to say, the optical path of the electron‘

beams is to be maintained at a wvacuumed state.
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10T 10T ; linear actuator, however, the present invention is not limited

1099&' ()-L8! 109%&. () - 4def f ggh | 9#$10%Db& ()~ L- #1098 () - - #10 %A,
-@- #1(()%/&' ()-HA FﬁL.i ?Loo,%dsea Sgcgagz gggigﬁsyos/tbet%ngf g)liLne#alron@tg)r m@}' }%e#ulsoe/@, < ()

&0 - 2! QLY (O ARLLL L LKL FHU RN §) 5 TV 10 187824 ) 553 %na
U.S. Patent No. 5,528,118. In such a case, a linear motor of
an air levitation type by air bearings or a magnetic levitation
type by the Lorentz force or a reactance force can be used.
As long as the national laws in designated states or elected

10 states, to which this international application is applied,
permit, the disclosures cited above are fully incorporated
herein by reference.

Also, the stage may be of a type to move along a guide,
or a guideless type, which does not require a guide.

15 Furthermore, the reaction force generatedby themovement
of the wafer stage may be released to the floor (ground) using
a frame member, as is disclosed, for example, in Japanese Patent
Laid Open No. 08-166475 and the corresponding U.S. Patent No.
5,528,118. As long as the national laws in designated states

20 or elected states, to which this international application
is applied, permit, the disclosures cited above are fully
incorporated herein by reference.

In addition, the reaction force generated by the movement
of the reticle stage may be released to the floor (ground)

25 using a frame member, as is disclosed, for example, in Japanese
Patent Laid OpenNo. 08-330224 and the correspondingU.S. Patent
Application No. 08/416,558. As long as the national laws in °

designated states or elected states, to which this
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109 () - A] dELS46pbypglibk- d0¥RCcE)iobBY&N( yekpect to the base plate, as is
109 ()-sY-#10%& ()-LyglOo%& ()-910%& ()- MJEr S40! Lygl0 9* S109%&' () - Y(109%&' () -
& 109 ()-$ 1@@@c@psgd@yf©%&qgample, in Japanese Patent Laid Open No.
109&' () - Q6dEr S40! L glOs y5-#109&' ()- 3S109&' ()-1s109&' ()-/ 109&' () -
10%&:()-5,@y1©®@5@§ &gbud! thg1ceowearendingodigsS() Patent Appllcatlon No.

09/260,544. As long as the national laws in designated states
10 or elected states, to which this international application
is applied, permit, the disclosures cited above are fully
incorporated herein by reference.
The exposure apparatus ineachembodiment described above,
is made by assembling various subsystems including elements
15 defined in the claims of the present application so as to keep
a predetermined mechanical precision, electrical precision,
and optical precision. 1In order to ensure these areas of
precision, various optical systems, variousmechanical systems,
and various electrical systems are adjusted to attain a
20 predetermined optical precision, mechanical precision, and
electrical precision, respectively, prior to and after the
assembly. The process of incorporating various subsystems
into an exposure apparatus includes mechanical connection of
various subsystems, by wiring electrical circuits, piping
25 pressurecircuits, andthelike. Obviously, before theprocess
ofincorporatingvarioussubsystemsintoanexposureapparatus,
the process of assembling the respective subsystemisperformed.

After the process of assembling various subsystems into the
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gree of cleanliness, and the like are controlled.

5 The embodiments above are described using an exposure
apparatus. However, inregardtothe substratecarriagemethod
using the inline connection, the open carrier, and the FOUP,
and the substrate carriage apparatus, the present invention
is suitably applied not only to an exposure apparatus but also

10 other device manufacturing apparatus such as an inspection

apparatus.

<<Device Manufacturing Method>>
A device manufacturing method using the lithographic
system (exposure apparatus) described above in a lithographic
15 process will be described next in detail.
Fig. 32isa flowchart showinganexample of manufacturing
a device (a semiconductor chip such as an IC or LSI, a liquid
crystal panel, a CCD, a thin magnetic head, a micromachine,
or the like). As shown in Fig. 32, in step 401 (design step),
20 function/performance is designed for a device (e.g., circuit
design for a semiconductor device) and a pattern to implement
the functionisdesigned. Instep402 (maskmanufacturingstep),
a mask on which the designed circuit pattern is formed is
manufactured. In step 403 (wafer manufacturing step), awafer
25 is manufacturing by using a silicon material or the like.
In step 404 (wafer processing step), an actual circuit
and the like are formed on the wafer by lithography or the ‘

like using the mask and wafer prepared in steps 401 to 403,
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'L-#10%7& () - L'#lpgﬁéiiy}~9§?§%ep 406 (inspection step), a test on the
operation of the device, durability test, and the like are
performed. After these steps, the device is completed and
shipped out.
Fig. 33 is a flow chart showing a detailed example of
10 step 404 described above in manufacturing the semiconductor
device. Referring to Fig. 33, in step 411 (oxidation step),
the surface of the wafer is oxidized. 1In step 412 (CVD step),
an insulating film is formed on the wafer surface. In step
413 (electrode formation step), an electrode is formed on the
15 waferbyvapordeposition. Instepd4l4 (ionimplantationstep),
ions are implanted into the wafer. Steps 411 to 414 described
above constitute a pre-process for the respective steps in
the wafer process and are selectively executed in accordance
with the processing required in the respective steps.
20 When the above pre-process is completed in the respective
steps inthewafer process, apost-process isexecutedas follows.
In this post-process, first, in step 415 (resist formation
step), the wafer is coated with a photosensitive agent. Next,
as in step 416, the circuit pattern on the mask is transcribed
25 onto the wafer by the above exposure apparatus and method.
Then, in step 417 (developing step), the exposed wafer is
developed. 1In step 418 (etching step), an exposed member on

a portion other than a portion where the resist is left is
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zX9MP10 method of this embodiment, the exposure apparatus and exposure
method described in each embodiment above are used in the

exposure process (step 416). This makes it possible to

10 manufacture devices such as semiconductor devices at a lower

cost.

INDUSTRIAL APPLICABILITY

As is described, the exposure apparatus related to the
15 present invention is suitable to transfer a circuit pattern
of amicrodevice such as an integrated circuit onto a substrate
in a lithographic process. In addition, the device
manufacturingmethod related to the present invention is suited

to manufacture a device having a fine pattern.

20
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asubstrateprocessingunit, saidexposure apparatus comprising

5 1in its interior a substrate delivering portion which performs
deliveryof asubstrate between said substrate processingunit,
said substrate delivery portion including

a first delivery portion which delivers a substrate to

be exposed - between said substrate processing unit, and
10 a second delivery portion which delivers a substrate
which has completed exposure between said substrate processing

unit.

2. An exposure apparatus according to Claim 1, wherein
15 said substrate delivering portion performs delivery of said
substrate between a substrate carriage arm of said substrate

processing unit.

3. An exposure apparatus according to Claim 2, wherein

20 said first delivery portion of said substrate delivering
portion includes an inline interface load arm which performs
delivery of said substrate tobe exposed between said substrate

carriage arm.

25 4., An exposure apparatus according to Claim 3, wherein
said second delivery portion of said substrate delivering
portionincludesaninlineinterfaceunloadarmvmichperforms‘

delivery of said substrate having completed exposure between
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said inline interface unload arm is arranged almost directly

5 below said inline interface load arm.

6. An exposure apparatus according to Claim 1, said
exposure apparatus further comprising:

asubstrate stageonwhicha substrate subject toexposure

10 is mounted; and

a substrate carriage systemwhich carries said substrate
in respect to said substrate stage, wherein

said substrate delivering portion is arranged within
a chamber where a connecting portion of said substrate

15 processing unit in said substrate carriage system is housed.

7. An exposure apparatus according to Claim 6, wherein

said substrate delivering portion is a robot arranged in a
cornered portion of said chamber on a side where said substrate

20 processing unit is to be connected, and comprises an arm that

rotates and extends/folds freely.

8. An exposure apparatus that is inline connected with
a substrate processing wunit, said exposure apparatus

25 comprising:
a substrate stageonwhich a substrate subject toexposure

is mounted;

a substrate carriage systemwhich carries said substrate
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substrate processing unlt in a chamber where a connecting
portion of said substrate processing unit to said substrate
5 carriage system is housed, said container mount being a mount
to place a substrate container which houses said substrate,
wherein said substrate carriage system includes
a first carriage guide which sets a first course to carzry
said substrate to be exposed respectively from said substrate
10 processing unit and said container, and
a second carriage guide which sets a second course
different fromsaid first course tocarry said substrate having
completed exposure respectively to said substrate processing

unit and said container.

15
9. An exposure apparatus according to Claim 8, wherein
an edge of said first carriage guide and said second carriage
guide arranged on a side of said container mount is set to
form a space in the front area of the container mount.
20

10. An exposure apparatus according to Claim 8, wherein

said container mount is amount to place an open type container.

11. An exposure apparatus according to Claim 8, wherein

25 said container mount is a mount to place an open/close type
container which houses a plurality of substrates having a
predeterminedinterval inaverticaldirection, saidopen/close

type container in which an opening is formed only in front
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10 14. An exposure apparatus according to Claim 8, wherein

said substrate processing unit is a coater developer.

15. A substrate processing system which performs a
predeterminedprocessonasubstrate, saidsubstrateprocessing
15 system comprising:
a substrate stage on which a substrate subject to
processing is mounted; and
a rotation table which rotatably holds said substrate
and moves in a predetermined direction, said rotation table
20 making up a part of a substrate carriage system which carries

said substrate in respect to said substrate stage.

16. A substrate processing system according to Claim

15, wherein said substrate processing system further comprises

25 a positional deviation detection unit which detects a
positional deviation of said substrate rotating on said

rotation table when moving in said predetermined direction.
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18. A substrate processing system according to Claim
17, wherein said peripheral exposure unit exposes said
10 peripheral of said substrate rotating on said rotation table

when moving in said predetermined direction.

19. A substrate processing system according to Claim
17, wherein said peripheral exposure unit includes a positional
15 deviation detection function that detects a positional

deviation of said substrate.

20. A substrate processing system according to Claim

16, wherein said substrate carriage system further comprises

20 a position correction system which corrects said positional
deviation of said substrate detected while said wafer is being

carried.

21. A substrate processing system according to Claim

25 20, wherein
said substrate carriage system comprises a substrate
carriage arm which receives said substrate from said rotation

table and moves in a direction perpendicular to a moving
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a position of said substrate carriage arm.

22. A substrate processing system according to Claim
21, wherein said position correction system corrects said
10 positional deviation of said substrate in a rotational

direction by rotating said rotation table.

23. A substrate processing system comprising:
a substrate stage on which a substrate subject to

15 processing is mounted;

a substrate carriage systemwhich carries said substrate
in respect to said substrate stage;

a container mount on which a container housing said
substrate is placed;

20 adrivingunit whichdrives said container mount downward
from a first position to a second position prior to starting
an exposure process on said substrate housed in said container;
and

a carriage arm which moves in a vertical direction in

25 respect to said container mount so as to make access to said

substrate housed in said container after said container mount

is lowered to said second position.
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a substrate detection unit that detects said substrate housed
within said container when said container mount is being

5 lowered.

25. A substrate processing system comprising:
a substrate stage on which a substrate subject to
processing is mounted;
10 a container mount on which a container housing said
substrate is placed;
a substrate carriage systemwhich carries said substrate
between said substrate stage and said container; and
a substrate detection unit which relatively moves in
15 respect to said container mount and detects said substrate
housed within said container during a carriage sequence of

said substrate by said substrate carriage system.

26. A substrate processing system according to Claim
20 25, wherein
said container is an open/close type container in which
an opening is formed only in front and comprises a cover to
open/close said opening, and
said substrate detection unit detects said substrate
25 housed in said container when said cover is moved to open said

COoVver.

27. A substrate processing system according to Claim
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said container, and said substrate detection unit detects said

substrate when said robot moves.

28. A substrate processing system according to Claim

27, whereinsaidcontainer houses apluralityof said substrates
having a predetermined interval in a vertical direction, said
container beinganopen/close type container inwhich an opening

10 1is formed only in front and comprising a cover to open/close

said opening.

29. A substrate processing system according to Claim
28, wherein said substrate detection unit comprises a
15 transmittance type photosensor that has access inside said

container.

30. 24 substrate processing system according to Claim
25, wherein said substrate detection unit detects an

20 availability of said substrate in each shelf of said container.

31. A substrate processing system according to Claim
27, wherein said substrate detection unit detects an
availability of said substrate in each shelf of said container.

25
32. A substrate processing system according to Claim
29, wherein said substrate detection unit detects an

availability of said substrate in each shelf of said container.
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19- - #10%0C& () - 33. A substrate processing system comprising:

a substrate stage on which a substrate subject to
processing is mounted;

5 a substrate carriage systemwhich carries said substrate
in respect to said substrate stage;

a container mount on which a container housing said
substrate is placed, said container being an open/close type
container with an opening formed only in front and including

10 a cover to open/close said opening; and

an open/close mechanism which opens/closes said cover
of said opening, said open/close mechanism being arranged in
a chamber where at least a part of said carriage system is
housed.

15

34. A substrate processing system according to Claim
33, wherein a substrate subject to exposure is mounted on said
substrate stage, and a space to arrange said container which
is to be mounted on said container mount and a space where

20 a mask on which a pattern to be transferred onto a substrate
is formed is installed and housed are arranged at almost a

same height.

35. A substrate processing system according to Claim
25 34, wherein said space to arrange said container and said space
where said mask 1s 1installed and housed are respectively

arranged in an independent chamber.
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side and a right side within said chamber, and an operation

5 unit arranged on a remaining side of said container arranging

space.

37. A substrate processing system according to Claim
33, wherein said exposure apparatus further comprises a

10 rotation unit that rotatably drives said container mount.

38. A substrate processing system according to Claim
33,whereinsaidsubstrateprocessingsystemfurthercomprises

a driving mechanism that drives said container mount in a

15 direction almost perpendicular to a surface where said

container is placed.

39, A substrate processing system according to Claim
38,whereinsaidsubstrateprocessingsystemfurthercomprises

20 a control unit which opens said cover of said container by
said open/close mechanism after said container mount is moved

by said driving mechanism, said container mount being moved

after said container is placed on said container mount.

25 40. A substrate processing system according to Claim
38,whereinsaidsubstrateprocessingsystemfurthercomprises
acontrolunitwhichnwvessaidcontainernwunttx:anunloadidg

position of said container by said driving mechanism after
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10 42. A substrate processing system according to Claim
33, wherein said substrate processing system further comprises
a substrate detection unit which detects said substrate housed
in said container when said open/close mechanism performs at

least one of an opening operation and a closing operation.

15
43. A substrate processing system according to Claim
42, wherein said substrate detection unit is attached to said
open/close mechanism.
20 44, A substrate processing system according to Claim
42, wherein
said substrate carriage systemcomprises a carriage unit
which loads and unloads said substrate between said container,
and
25 said substrate detection unit is arranged on said

carriage unit.

45, A substrate processing system according to Claim
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chamber.

46. An exposure apparatus comprising:
asubstrate stage onwhich a substrate subject toexposure
10 is mounted;
a substrate carriage systemwhich carries said substrate
in respect to said substrate stage;
a chamber which houses at least a part of said substrate
carriage system; wherein
15 said chamber includes at least one of a side surface
and an adjacent side surface where an opening is formed through
which said substrate is delivered between a substrate
processing unit being inline connected, and
said substrate carriage system is arranged capable of
20 using any side surface of said chamber where an opening is
formed, said substrate carriage system including a carriage
unit arranged in said chamber which is capable of delivering
said substrate through said opening when said substrate
processing unit is inline connected to said any side of said

25 chamber.

47. A substrate processing system comprising:

a substrate stage on which a substrate subject to
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processing 1s mounted;

a container mount on which a container housing said
substrate is placed, said container being an open/close type
container with an opening formed only in front and a door to

5 open/close said opening;
asubstratecarriagesystmnwhichcarriessaidsubstrate
housed in said container to said substrate stage; and
said substrate carriage system includes an open/close
unit which performs open/close operation of said door and a
10 carriagearmwhichperformsloading/unloadingofsaidsubstrate

to said container, wherein

said carriage arm is arranged on said open/close unit.

48. I substrate processing system according to Claim

15 47,whereinsaidopen/closeunitincludesancpen/closenwmber
which opens/closes of said door and a driving mechanism which
drives said open/close member and said carriage arm, said open

close member being driven by said driving mechanism.

20 49. A substrate processing system according to Claim
48, wherein said driving mechanism integrally drives said

open/close member and said carriage arm.
50. A substrate processing system according to Claim
25 48,whereinsaidcontainerisacontainerthathousesaplurality

of said substrates by a predetermined interval.

51. A substrate processing system according to Claim




10S; 109& ()-s9 10%& ()-"7,10%& ()-\/sdEbCO 10L10% u& ()-Y " 1(;) ﬁ 30 L@
10% u& ()-  @0% u& ()-L 10% u& ()-L 10% u& ()- G dEbCO 10! @0¢° B) <003

10% u& ()- " 10% u& ()-#10% u& ()-° 10% u& ()-T10% u& ()- % } dEbCO

10@ @10% u& ()-s *10% u& ()-1(@0% u& ()- &10% u& ()-$@0% u& ()-"10% u& (
) - LPdEbCO 10s7 10% u&' ()-5-#10% u&' () - 3@.0% u& ()-s110% u& () - sOy

10% u& ()-s . 10% u& ()-()*+7:pbCO 10 1G9& ()-Y

S10%& () - 109%& () % 109& ()- 10-u 10-u 10-uss910% u& ()- +YdEbCO

10" 4109 )15 @O 130100 T G TRy e A () - H1DWP ) SoREnCD

10 0 10% ()membeE'Q.ﬁ&aﬁ%/ ocrhélr%@‘a(cllrectlon moving toward and moving away

from said container mount and in a direction said substrates

arranged in said container.

52. A substrate processing system according to Claim
50, wherein
said container is a container that houses a plurality
of said substrates by a predetermined interval in a vertical
10 direction, and
said driving mechanism drives said open/close member

and said carriage arm in a vertical direction.

53. A substrate processing system according to Claim
15 47, wherein said open/close unit further comprises a substrate

detection unit that detects said substrates in said container.

54. A substrate processing system according to Claim
50, wherein said open/close unit further comprises a substrate

20 detection unit that detects said substrates in said container.

55. A substrate carriage method which loads and unloads
adesirable substrate with a carriage armbetween an open/close
type container housinga substrate inwhichanopeningis formed,

25 said open/close type container comprising a door to open/close
said opening, wherein at least apart of an open/close operation
of said door and a load/unload operation of said desirable

substrate by said carriage arm is performed in parallel in
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56. A substrate carriage method according to Claim 55,

wherein a plurality of said substrates are housed in said
5 container by a predetermined interval, and said load/unload
operation of said desirable substrate is performed in a state
where said door is opened to at least a position corresponding

to said load/unload operation of said desirable substrate.

10 57. A substrate carriage method according to Claim 55,
wherein a plurality of said substrates are housed in said
container by a predetermined interval in a vertical direction,
and said open/close operation of said door is performed by
moving said door in a vertical direction.

15

58. A substrate carriage method according to Claim 57,
wherein said carriage arm is moved in a horizontal direction
at a state where said door is opened to at least a position
corresponding to said load/unload operation, when said

20 load/unloadoperationofsaiddesirablesubstrateisperformed.

59. A device manufacturing method including a
lithographic process, wherein said lithographic process
includes using an exposure apparatus on exposure, saidexposure

25 apparatus inline connected with a substrate processing unit
énd including

a substrate delivering portion in its interior which

performs delivery of a substrate between said substrate
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a second delivery portion which delivers a substrate which

5 has completed exposure between said substrate processingunit.

60. A device manufacturing method including a
lithographic process, wherein said lithographic process
includes using an exposure apparatus on exposure, saidexposure

10 apparatus inline connected with a substrate processing unit
and including

a substrate stage onwhichasubstrate subject toexposure
is mounted;

a substrate carriage systemwhich carries said substrate

15 in respect to said substrate stage; and

a container mount arranged on an opposite side of said
substrate processing unit in a chamber where a connecting
portion of said substrate processing unit to said substrate
carriage system is housed, said container mount being a mount

20 to place a substrate container which houses said substrate.

61. A device manufacturing method including a
lithographic process, wherein said lithographic process
includes processing a substrate with a substrate processing

25 system, said substrate processing system including
- a substrate stage on which a substrate subject to
processing is mounted;

a rotation table which rotatably holds said substrate
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making up a part of a substrate carriage system which carries

said substrate in respect to said substrate stage.

5 62. A device manufacturing method including a
lithographic process, wherein said lithographic process
includes performing a predetermined processing on a substrate
with a substrate processing system, said substrate processing
system including

10 a substrate stage on which a substrate subject to
processing is mounted;
a substrate carriage systemwhich carries said substrate
in respect to said substrate stage;
a container mount on which a container housing said
15 substrate is placed; and
adrivingunit whichdrives said container mount downward
from a first position to a second position prior to starting

an exposure process on said substrate housed in said container.

20 63. A device manufacturing method including a
lithographic process, wherein said lithographic process
includes performing a predetermined processing on a substrate
with a substrate processing system, said substrate processing
system including

25 a substrate stage on which a substrate subject to
prdcessing is mounted;

a container mount on which a container housing said

substrate is placed;
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64. A device manufacturing method including a

lithographic process, wherein said lithographic process

10 includes performing a predetermined processing on a substrate
with a substrate processing system, said substrate processing
system including

a substrate stage on which a substrate subject to
processing is mounted;

15 a substrate carriage systemwhich carries said substrate
in respect to said substrate stage;

a container mount on which a container housing said
substrate is placed, said container being an open/close type
container with an opening formed only in front and including

20 a cover to open/close said opening; and

an open/close mechanism which opens/closes said cover
of said opening, said open/close mechanism being arranged in
a chamber where at least a part of said carriage system is
housed.

25

65. A device manufacturing method including a

lithographic process, wherein said lithographic process

includes performing exposure with an exposure apparatus, said
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a substrate carriage systemwhich carries said substrate
5 in respect to said substrate stage;
a chamber which houses at least a part of said substrate
carriage system; wherein
said chamber includes at least one of a side surface
and an adjacent side surface where an opening is formed through
10 which said substrate is delivered, and
said substrate carriage system includes a carriage unit
which is capable of using any of said side surface and said
adjacent side surface where said opening is formed in said
chamber.
15
66. A device manufacturing method including a
lithographic process, wherein said lithographic process
includes performing a predetermined processing on a substrate
with a substrate processing system, said substrate processing
20 system including
a substrate stage on which a substrate subject to
processing is mounted;
a container mount on which a container housing said
substrate is placed, said container being an open/close type
25 container with an opening formed only in front and a door to
opén/close said opening;
a substrate carriage systemwhich carries said substrate

housed in said container in respect to said substrate stage;



10& MLOYg& ()-!, - #10%b& () -, - #109%QE& () -!s&$ 10%gg& () " 10%g& () - &
Z10%g& () - WWWAWKRXSXTXUXaVK@ 10 10g 10g 10g9& 10%g&' () - 99- 10%;§ i %Eg i
109g& ()-!3-#10%g& () - 1@0%& () - UXbXhXl X; Yr YYA<VK@ 10! 10%g I
"10%& ()-fla "10%gg& ()-f10%& ()-L10%& ()- Y%d0%& ()- YYZKZZ] a[zX6VK@D
10!i 91 10%gg& ()-!x, , #10%& ()-!s&& 10%gg& ()-!! #10%gg& ()-!x&L 10%gg& () -
10%g& ()-a[d[[[[[[[[uV70 10!LS 10%& ()-109@4()- $10%: ()- 10gg 10gg 10gg! s97
109%gg& ()-5 109%g& ()-[\T\\F]]]aBuVv70 10! L10%& () - s3#10%& () -

109& ()-1"1 10% Q L  @O0% ()-3 109%& ()-]1]12"*~__ }[<uVv70

10!/ y109%& () - PEY@10% - & ()- &!'s" @10% ()- & ns” @10% (& ()- &

10% ()- @0%&' - 5ad substra@® 20:33098& (1RO E {des 0 open/ciose

unit which performs open/close operation of said door and a
carriage armwhichperformsloading/unloadingof saidsubstrate
5 to said container, wherein

said carriage arm is arranged on said open/close unit.

67. A device manufactured by using said device
manufacturing method in Claim 59.
10
68. A device manufactured by using said device

manufacturing method in Claim 60.

69. A device manufactured by using said device

15 manufacturing method in Claim 61.

70. A device manufactured by using said device

manufacturing method in Claim 62.

20 71. A device manufactured by using said device

manufacturing method in Claim 63.

72. A device manufactured by using said device
manufacturing method in Claim 64.
25
73. A device manufactured by using said device

manufacturing method in Claim 65.
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10 76. Anexposure apparatus accordingtoClaim75, wherein

said substrate processing unit is a coater developer.

77. Anexposure apparatus accordingtoClaim76, wherein
sald interface portion is a part of a substrate carriage system
15 which carries a substrate subject to exposure in respect to
a substrate stage on which said substrate is mounted, said
exposure apparatus further comprising:
a chamber which houses said interface portion; and
a container mount arranged on an opposite side of said
20 interface portion in said chamber, said container mount being
a mount to place a substrate container which houses said

substrate.
78. Anexposure apparatus accordingtoClaim77, wherein
25 said exposure apparatus further comprises a rotationunit that

rotatably drives said container mount.

79. An exposure apparatus according to Claim 76, said
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exposure apparatus further comprising:
a chamber that houses said interface portion, wherein
said chamber includes at least one of a side surface
and an adjacent side surface where an opening is formed through
5 which said substrate is delivered, and
said substrate carriage system includes a carriage unit
which is capable of using any of said side surface and said
adjacent side surface where said opening is formed in said
chamber.

10



