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SUBSTRATE CLEANI NG SYSTEM SUBSTRATE CLEANI NG METHOD

* SUBSTRATE CLEANI NG PROGRAM AND PROGRAM RECORDI NG

MEDI UM 5 BACKGROUND OF THE | NVENTI ON Fi

I nvention [0001] The present invention rmwwmﬂlmﬂmmm
substrate cleaning systemfor cleaning a supstrate

such as a 10 sem conductor wafer or a liqui d>"%

o1 YSIQULEAR SHERLT PARINGE SYCRE PPASEIC TRERTE) BT

substTa 0 a subs cleani
program recordi ng nmedi um MaER@dund Art 15 [0002]

Co ' | & W '

sent conduct o7 U5 TRATE GEERREIRG, ARG AR Wi
include the preROBGRAMRECARPINGMEDIUDOt h si des
of sem conductor wafers or liquid crystalline

substrates. Particularly, recent snaller-sized,
hi gher - densi t y BreC K GROUNAY O [ STEEINVENTTON 20 for a

CONRl,i ed.substrat e-cl eani ng process using a

pf@glq%emlﬁvgn% i ng devices in conbination.

FLOOO&R, nassSFipe odudsent ofnverskioncondlatiedr t@ritss eubstrate
e like reﬁggres that the_conplicat

th d

sBaniafc. sVatefhg Woc€aBinGer Por UPSRIE] oRUFY (@S
a|s§hﬂ_tbndt|ttmr wafef0@3] aTthaﬁ@rQ;rlyQtéuhfﬁéfgtlﬁs_trate, to a
cleanin stem conpri sin ur.al i of cleanin :
R o) SR IICE o s8R kS R shstimtR. chganing
oprobearml, eand 1o deyioam sexording! eredivirg, control | er

in accordance with driving reci pes nade beforehand has

conventionally been used to clean substrates (see
J@pakegseundOAkai d- Open Pat ent Publication No.

2 -1344 60, for exanple). [0004] In the case wher )
tg8§0 nventigﬁéﬂv%ﬁbgg?li{’e h&‘Fed%ﬁoﬁg?sﬂfﬁ i B1aRikacturing
t gephiR@RdSREE I PeAts, aflaePlidpiiyd, r6F tABKaskdr intldde the
reci pes that &r@gﬁcrl be the ogehr)at_l on o; t he 35
cPERRERY et HadIY nClERBIRE dertihiSidemeol AesBicaIdustey wafers
Qe pegguide thpstdlAae | nolibstrabst rate ExpgRUMrly, recent
syst e”1 by_rmélnsh_of an |ng1tt -
smaller-sized, higher-density patterns have generated demand
for a complicated substrate-cleaning process using a plurality of
cleaning devices in combination. Further, mass-production of
semiconductor parts or the like requires that the complicated
substrate-cleaning process be performed efficiently in a short
time.
[0003] Therefore, a substrate cleaning system comprising
a plurality of cleaning devices for cleaning substrates, in which
the driving of the cleaning devices is controlled by a controller
in accordance with driving recipes made beforehand has
conventionally been used to clean substrates (see Japanese
Laid-Open Patent Publication No. 2002-1344
60, for example).
[0004] In the case where this conventional substrate
cleaning system is used to clean substrates, an operator first
makes driving recipes that prescribe the operation of the
cleaning devices in the order of time. These driving recipes are
then read in the substrate cleaning system by means of an input
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2 means in the system Thereafter, faithfully

 following the respective driving recipes, the

controll er makes the cleaning devices perform
cl eani ng operation. [0005] There is, however, a
possibility that when the 5 %ontrol | er drives the
cl eaning devices faithfully follow ng the driving

h@ééﬁ@s |ﬁa%é’YS§lB€erﬂper aTWerédT%eF' %"‘% il‘}g‘éiioq{%ﬁ/ivisng the

mght collide to'interfere wth eac _
respeativien dﬁ'ﬁé"@:ofﬁ@ﬁﬁﬁonﬂi\es@@ﬂtfguér clTB%krﬁ&hgthe cleaning

: bF8$i tel ted
B o o T Tom e af i ving
I{@@I t hat 'ﬁhﬁ!‘_eblléanhﬁgv@éer,ce@ wossibitityr tbat winen the
C‘?r%‘ﬁtirmi@?rdrf\h_fs tcl@Sﬁi‘ﬁg ‘?fé\?i%%st ‘i’ﬁ q:lﬁ(yit |i’&llowmg the

rrving recipes. nseque
W i @e@ip@@errﬂta@@ nethe cmeeraatdrpng‘w ciaaenmg devices

FRRAG cslliger 0, MeEhiaer ifh BACH othEP CBBY g Feason, in
[tO@oa}:ocwetn’ceomahesuwgh@tam@heanmg npiustemans thas cleaning
GRUFES, 8Fe cSearay phErdPeb BRI e B Rkt Ly known
ffaonbd:éie debdsgnrecipms that idmzreleanimg deXieesgaiil interfere
SO, POESPES, ' G Bk R SRR A arving
tiemipésr e Cé@meeqnegtiyeq/mheadthe otelenidgi d?mg:etseai'qaesperated
T 0 t .

TOF O tTen a0 bl o= fiREd s s o eilrstratgs which
acam emeiahceAhheki;mm gifputhef (thes snbsteste-aleamingnprscess.

ORI c o 38 HERTg "oblUh oy, hRans nas
pirefgusaard ttimtln[mnikethei ghogiE dpl eeftq)e:si; emabtsuizﬂ{geat eterference
chbtuBey b diIRE s igEEs et ohe taT beRbemacsssary for
ctiwrowad:beaihongndkm ca&ﬁam'ordci\ﬂagl mecipessOthat cause no
e eridtite el iearking dlevifisccdh dangetiperand much
diabomgreeimq]eforprsaﬁneamesemqmedetm nhalee adriviryg Irecipes.

prioritizes the cleaning devices; calculates, on the
basis of a driving recipe for a cleaning device

having a hi gher pBUMMARYaQdF aHE iIWVENTEONpe for 35 a
CLBBRR. V) 35, b Y EectE Shb g bFedPouga, the
apdeshatclimenng)ri% was achieved. An object of the present
invention is, by overcoming the shortcomings in the prior art, to
provide a substrate cleaning system, method, and program that
make it possible to clean substrates with high efficiency.
[0008] A first substrate cleaning system according to the
present invention comprises cleaning devices for cleaning a
substrate, and a controller for controliing the driving of the
cleaning devices in accordance with driving recipes
predetermined, wherein the controlier prioritizes the cleaning
devices; calculates, on the basis of a driving recipe for a
cleaning device having a higher priority and a driving recipe for
a cleaning device having a lower priority, a time in which the
cleaning device having the higher priority and the cleaning



device having the lower priority can interfere with

* each other and sets the calculated tine as a waiting

10

15

20

25

30

35

time; nakes the cleaning device having the higher
priority start cleaning the :fubstrate froma
predet erm ned cl eani ng-starting position 5 towards
peri phery of the substrate; keeps the cleaning device

favicw fideinwele Poweri pyiowty i den |Iﬁt@rﬂ@'r§d9¢|€hnéétﬂ other

t ti th I
R (REten NV CUIBREG, (3578 8 Phavaiing nfl e makes the

Wﬂaeéhﬁf g adéeicet faviRgt ithe thighehasrigtiapsstad ndeahieg the
cl eani ng devi ce havi nggt he hi %herdé{ﬁ ority 10 started

éu@éﬁm@ ArRMraRes PrEEEEEEAH qign@aﬂﬁ@tlpge position

rd%rﬁ ri[Sb{eﬁ;I Pt tﬁé%ﬂb@ﬁrét@ Réé?‘sf@hé f:ré?ﬁ'ﬁl&lg device
pre ter cl eani n%ést arting 'position towards

,Jsavnpgert{peofloweé Pl twaltl[rmog] apgredategminadhewaiting
fdds"‘lhoﬂ"bséﬁ@t %84/8@”'&\9: Sdl%taGHTh@f déﬂ@eprr?é’\?mg{ the Iower

|nvent|d | eani n evicés interfere w each
mnmlh\érfrmrth@rw\aémngnpagttéoaawb@mvpfra ftae the wa_wgmg time
fr%% Riap Eéaesm*e.-%feﬁéf@egnmgede%@ﬁ QHﬁér\iH@ Hi§WeteSriority
ep waltin N he pre etern1ne |ng .
;ﬁts’llrted)ndmlﬂgy a@ldeama#@%p@?%tcl@ﬁnmgu fgvce having the

m)gv{é\l lpauto SRsr {:I%%HM% fRYI S8BT Betf?oﬁi’“é tp% ﬁrgined

tlca avoi~di ng |nter erence be
tleaming-g@arging @@§'tl¢ﬁe¥@ﬂaf65 Rerépheny Qfe*émcwhﬁtrate-

ﬂnc?é‘ﬁémg a S“R?%éfﬂlﬁgs?@rt fﬂ%frs‘i?&s‘%ﬁaté"l‘i’e%‘?n% system of

roug put of e Su trate- eani n process ca
behe presead. inverdinser if thadeaningsiavices inkestengowith each

”gﬁ‘?erdrw ?Hgdh‘?/“e'npﬁ? a"cgﬁir'aaﬂé@ Wﬂtﬂetl‘gé;%ﬂlé‘ﬁ'%d—eciges made

o make driving recipes can red
[ beiotehandheoré raft thabstaaniang ldemices) isykepin waiting in the

265e0dt A fen" Waiblikp PbsitRN | HambliE <18bH#hGloperation

trave axes eac
chsmagtaeplsrala:tyoof ahel e@am@gddelvms gap beranriedeout while

Cé@}@h&ﬁ%ﬂgg%%%ﬁﬁ ' nﬁ?eﬁe‘n‘ﬁht:éedpé’é\ﬁl‘é@n t[pe cleaning
udlavgceh.e drérefare; Ahel tma:meﬁethtferaeieanmg:ca duhstrate

| RafLR, eEpEateat ol 8 R AIGHER of Y Bdratorgleanins
embcetslsecaaaﬁhbe pedifepravad.at Moreavet, t simasg rtdaearqperator

wied ot thake T E TREEb AT LBEtny T "Bk Snd tabor

Fueghered ito make idritingubacipstsecah deniragusest. em

PIERAD9 §° TRCRE SRR shBYEHtk Brealifig “SPSten’ SEcBRing to
the present invention, the controller may set travel coordinate
axes, each of which is characteristic of a cleaning device; may
unify the travel coordinate axes into a unified travel coordinate
axis; and may set the waiting time by using the unified travel
coordinate axis. According to such a substrate cleaning system,
whether a plurality of the cleaning devices will interfere with
each other can be jUdged accurately, and the time and region in
which the cleaning devices can interfere with each other can be
known precisely.
[0011)] Further, in the first substrate cleaning system
according to the present invention, the controller may judge, on
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the basis of the driving recipe for the cleaning

* device having the higher priority and the driving

reci pe for the cleaning device having the |ower

priority, whether the cleani%g devi ce having the

hi gher priority and the cl eaning device having the

lower 5 priority can interfere with each other, and

PR t§§§|st6f‘3tﬁ@'dﬁ|@mg freanaewfsﬁ thie trneam deifies Hawing the
interference can oc Accordlng g é§¢a substrate .
bighsr nprigyidy eand e driviqaay, resipe; fer pkhg sclsaning device

@'\rd\){hpgtﬁécl'o‘%@erf %rlbhﬁyd\ﬁﬁ@tﬁérdﬁé caémwg ddVice having

riority and t dr|V|ng reci pe for
@h@arm'ggeaeweéltyo H@e t feaningr davise; ﬂav'mﬁetth@r lower

rgﬂ'ﬁ@ﬁ cﬁdﬁ@nﬁ%‘?e?é%ﬁth l@éé’}?%’cﬁé}e Fh@a P LAVEHRE waiting

aving't er priority and cl eani ng device
fkiwiengwhren | dwers pivdgedy. thal blney \kerference fradge@ccur.

%@éo#d?ﬁﬂ'w ‘%hfcﬁr‘é”gﬁb%%t‘éc% an.&%s‘ys@emn@t q@fvju@@ed on

havin | ower priority Thereforé
et\h@ba&a pE ths dﬁwéragerreé:rhas f@antf&@@anmg dgvige having the

o @am ng" ittty faﬁ@ethé‘tgﬁfv“r‘hgnf;@ p@%rn?heo%ﬁéﬁnmg device

operation can be ca rle out snoot h
viiavig  keepilawearhepeiosiyi ngvhethee haterfgren@elown occur

conﬁhéH{ermﬁlééag'ﬁga@évweeﬁ?‘ﬂgg':fﬁé r‘?rd['fﬁééregrlénffy‘%nd the

rdleiapéng odevice hae\angng gelawer mma\tvng Ame qmntwcwhen it is
PRI 4 Y g Erﬁ ﬂ?ﬂe‘f‘f@ﬂerﬁ@é' egnf Yocult? Eheatiddhning device

havi clea
deavirg tthei I@gvelt muwn@ms Kﬁemtowau;mzmd irh\@ref@rzm. ayen if the

dﬁ%éﬂg“r?efuté%"depgahhgc&ﬁ}“’e& caﬂﬁ 'tﬁar 'aW)l&@H ' ro@”lf %% *’Htterﬁference

re ti the
cdbes| aok adeel rt |qkeanmgmmarath@ntmn cb@aﬁaﬁ’geQSOUt smoothly

n@b‘ﬂitgﬁt l?\?? rtﬁ'ﬁﬁédé’éﬁh[}h& if:?:telheﬁe? ltrllmeosacﬂé tlbWeSraEBqlorlty

tlweammglrrgaamlmglessbcordi:mgtmermmh a ifutber azantroller has
CNGEREER. Y B Do Lodr el ) 588198 RGP FlEN R device

t havingerthehighet wmanty rared ftéveed vivii hgerti pet foer t|‘$® cleaning

- rifflbeTRadinG FRE b pRIHI (FHiEEN, QEARIAY, device having
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35

tltbeclmghengpnimnhys amdvting cleartingheteyiceohiawing the lower
PRMRAED AT INRIedS Wt REERShBE Pl 8% e Times, the

|ng evil ce av n
pexdrbrotiec! ey ngalatiateothe otlmae nnyvmat:bultht-:e twq igleaning

| DBl i BB flerk B ST B P gl hECRA may set
thenqdmrtmwobmdmgrethm ciicotatede tohes as the waiting time.
According to such a substrate cleaning system, even if the
cleaning device having the higher priority and the cleaning
device having the lower priority can interfere with each other
two or more times, the interference is avoidable. Furthermore,
in the case where the direction in which the cleaning device
having the higher priority performs cleaning is the same as the
direction in which the cleaning device having the lower priority
performs cleaning, the controller may calculate a time in which
one of the cleaning devices, sitting in the cleaning-starting
position, can interfere with the other, and a time in which one of
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the cl eaning devices, sitting in a cleaning end

* position, can interfere with the other, and may set

| onger tine anong the calculated tines as the waiting
time. [0012] Furthernore, in_the first substrate

cl eani ng system 5 according5to the present invention,
the waiting position of the cleanlng deV|ce havi ng

e &I@:%‘in@”d‘é’\hl:és”eéﬁtﬁﬁgp%' ta Of tw Position, can

retreat p05|t|on set out Si de the su ate in wh
imMertareanyity thei eshaavepg (Hay sl Igng@r.tnmesamrw the

&Q%I%f@d tﬁh%@nbé‘ g@zwaqﬁng{ayllrﬂg the lower priority is

not cleaning the 1 ubstr and the

E0@4Ail ng- st aEwrhIger;mgreI n e first Substirate deaning system
he, | h

Eé&b g Egrﬂ’é\gg Pégécf’rlﬁﬂ i¥v %@gorrgif]t W&”t&ﬂfadds‘m%n”%\f the

slﬂ:anmgt élenn@amh@nngyihemlower \mrmrﬂy pn:alyt iben pesitioned

[ h I
BSsaFer) B, FOfrddt bostlichr o (fijde HiY Sl ARitd i Ahich
pbeucle@mlngrdﬁwm@ m@wrr@atth@oéowem pritityuis sheld then the
t I v
PGB Heyicel HAnb ng, JAMKIS EIELES, 15 0P <88ning the
lsa\busmlgatehealnd/veirhe peieaning starhngclmtm tdfe the cleaning
HERTES Hevinla She, DL Bridting FAY, B, dffkerfosfio R may be
@p‘eraatl‘nwmzonlbadellmelt A@:qcmhagblte sodheep sutstcammlegmng
in I
SY8EE, (kL Pariio o PUSINAR' Bl dad®sht M, dhel 1Bltd o the
tdheanirepndeyise artaviggpothe i dowers phioritgr It:’aarehﬂge to its
' the,.retr, sition and the .
& SAME- SRR poRubl; GO R FePEA Rosliifr, setcputside
fobve Zuibsheats eani m@mthwthe lcbraning hdelviverhavingr ithe lower
0 f n QSiktio
UTASREL, i BELY IR "Uhs o EFRANEG B EE  RERLRG “Ent® tower
TWGLItVI’IIS ’l’lIthECI'wIIIE[Q ftoe suwraﬁe, . awméﬁwéetn?nCIeanlng
rther 013] ..Furtherpore, in the first .
S %\é'tcleatgg&rgimeﬁbe g{v% éﬂ%&%r& AL oS?HEPrﬁrtsé‘él?ﬁamng
mwerammm tlﬂan\miyt,l mglqoqmstsmte ofo tIhseep direardlegning device
vice pria y at a sitign
By G Bl PEPER PRAENL s 3 Oadiian, tHat the
hd gltence meMEEy\, thsiist posigiom aﬁ%ltﬂeeaamath@t—stantngg position
posi cce e di,stanc
FRo shodfen bl T Wrlafi S abgrs s detiant hesttion and
Im@rclaanmgtsfta‘ntmg t;msmbmnlm'g\ete‘ioc@ hBgi tigné hﬁ?eeded for
herlée%rn'lﬂrg' th/e\Wa%” htar\]/(?nﬁ %ﬁg' rI‘gwdeerv'pCr(IEOI'rI@lVI n move after
waltlng, from the waiting position to the cleaning-starting
position can be decreased. Thus, the time needed for cleaning
a substrate can further be decreased.
[0013] Furthermore, in the first substrate cleaning system
according to the present invention, the waiting position of the
cleaning device having the lower priority may be at a position
horizontally apart from the cleaning device having the higher
priority, sitting in the cleaning-starting position, by a minimum
accessible distance that is the distance of the cleaning device
having the fower priority from the cleaning device having the
higher priority when the cleaning device having the lower
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priority gets closest to the cleaning device having

* the higher priority without comng into contact with

the cl eaning device having the higher priority.
According to such a substrat% cl eani ng system the
time needed for the cl eaning®device having 5 the | ower
priority to reach the cleaning-starting position after

ﬂﬁevﬁ dglts Eﬁistés'ﬂgtd’(tfﬂé'@Fééﬁnfdt-”dé\ﬁtedﬁﬁr\/ﬁ@ée@he'hlgher

OSSI e to decrease fur he ti ne” needed
maocutyaww&hoy@bgofran@ int@14pntact hwithhrthe icleppéng device

t I t tgt
fLiq SUE, HERet) BRINIELS) SR Toiingcesl dth {4, dibstrate
cI@asnmgr systam, ke Have rbeed@&infm@therﬁjgantMtdwnqe having
{REondF pHBRRY2LE reta&ﬁ grran {é%crﬂﬁp’oﬂar‘i!ﬁv%r%?fﬂdh after
temviaghdheatwaitimg pesidiomgis nfsmtbervéecre;aﬁw It is thus

hgsgﬁﬂr oa@eﬁe@éa%’b%fﬁﬁérasch'iehetlﬁjmﬁarﬂé&é'cp ¥8videan a

the | ower "prrority nove
subabratg: starting position, froma retreat position,

E@@lqt tﬁgsfn%&@éﬁ%?ét %n. tie f‘l‘(‘HtCQHSgga M#%Bhﬁ‘i’ng system

priori t
alceand img dmuttne paeSeugt tmeverdwen dheordleyning rdevice having

ShESTh B! BPogRyP 6P Bov® %, TR MM LARIABEF 98 i foce
lth el suublata*arteutténeotletamngl Ba@e mendyg rmower i saldrya fashlon

iRt PAPEF Vebenlly ORRLAN v PBITERRORBAALET tfle cleaning

cmemnbeg verhicaldy hrerap@romeHesthepsubsttatet asnble cleaning

ducEShaving Y1 loFRF BRI, PABVRE, PO ladfiidtarting

t aimtrme,décbm) alrebresd poisdtioat,e sehnouffsidehine bgubstrate, in

6175 AP, B Y i e e R DAEE 50 ner

rtﬂ'm @beanivdgiddvictkehavcireptihey | olwerr ceribeity rig hoe dieghéng the

86 e eV SRR SLLEY GEE A A navin

airhe rlbwérerperm:rety apaynbeaiml thee roiute gﬁti)ihhl clleatr’lneug member
nter.f erence can_oc in at,jn

LRerhigalyo e SePrdscting the s fRbGabs e, KefSidid ¢ Such a
Chﬂbetmede.\leamn@asystgemhethegbﬂnepnleeiddw fiow ¢hee cleaning

cexfenghenibr iy, dBA LB B « FlavdoXalichlly, to the

t brearhigayristgriingi pesition ron tihe Isabstrate cant pet elinsimdted or
adécreased. Thus, the time needed to clean a substrate can
further be shortened.
[0015] Furthermore, in the first substrate cleaning system
according to the present invention, a region in which the
cleaning device having the higher priority and the cleaning
device having the lower priority can interfere with each other
may be set as an interference region, and the time in which the
interference can occur may be obtained by calculating the
difference between the time needed for the cleaning device
having the higher priority to come out of the interference region
after leaving the cleaning-starting position, and the time needed
for the cleaning device having the lower priority to reach a
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position in the interference region, closest to the

* cleaning device having the higher priority, after

| eaving the waiting position. [0016] A second
substrate cleaning systemaccording to 5 the present

i nvention conprises cleaning fevices for cleaning a
substrate and a controller for controlling the driving

: L eani No: j i a ik h e dr iy ng ;
Hosin G A driteHeRned, IORHE AL !t Seleaning
prevdcet ineadnghdhe ebigher peidrtlys; afears, leavinige theesi waiting
(fﬁo i%rr! ving recipe for a cleaning 10 device having a

gﬂgr priority and a driving recipe for a cleaning
d@0 1] havi nd\ sdcomed Fubstiate, cheamnimgerdystemeacegrdimg to

( | | . . ; A _
he Pesenh dFvRotRth TR G elthd MevicE¥tor ceaning a
su bstiraye candi ra ecéptrlign faradontooling thkedriviag of the
BN (AR 0 | BErBRLAE L BhI recioes
: ireed AR o FisTetizest thhe cleani
glbbst rﬂg?m?el g?g?lbclq ni_npg._d v.ieggpﬁavi.nlzets (te lgceran!ng
HEIdES Caar 00 it Ba Sael oe nitMiTanr e (BT B bfaning
s s Chs g sty aneis g eope o @
P b 6 0TEe DRviRa My BHo e imEe ey R region in
C}Mhichuthef cl_eahﬂrhxign_tdm\iiefﬁltnala/oi\rgg?itb?, Qfgﬂ?eﬁa?giatrtﬂve and the
C ani.n evi ce aVvl n . | | \ .
e ARV R hB%nS SRt Briokityoratvistetfére with each
Cbehte'r;ntgzmtl@"st ithe pcieaning tdewvicds hpeihghehy diighidre priority
ra

sups .25 [001 Accor di to the second substrate .

CFE%'H:i ngclseﬁﬂ'ghw oZ‘l‘?he %‘r‘g§g'%ttei nvERffon, @j f Rredetermined

pleghirigrseartimg pbednbng tdevdrees parisieefer 6f WHeé sisdtrate;

oi‘ger \/\ﬂﬁgdﬂrl ven i n accordance vp'éh the drivi n%w, ,

r $EERES IR SRR Y HENIEE By 16 tie IRVEInPRQ e, naiding in a

l @r_et@_élﬁérmnédP@alitggbhiporsitﬁdﬁt;eémj el thedcleaning device

posi t.i on. el y, eani ng,_.operag.ion using a

DR NB PO A G e PCBot R ATE ne: /0% BEnauhen or after

Whlee chadaimgt devity laoird e mightermnecithehweetonid®ut of

cl %anl_n evi ces. Therefora, thlg tlfr['e needed to,cl ean )

a I, RESTAEEERGH 58'88cr28CeHa &% thise %@BU’gﬂuﬂﬁv'&@ having

t ke sUbwlerat priolrgni REapt ocdeantdd tthes baubomaesedfrom a

Mor eover, 35 S|tnqie t he operat or nee_g_ not. make d“‘”-”%

r Resletekgiined GIeaninaRsAREING RS HOGLi toWards nagEPhery of

drind BadbeR&tees can be reduced. 8
[0017] According to the second substrate cleaning system
of the present invention, if a plurality of the cleaning devices
interfere with each other when driven in accordance with the
driving recipes made beforehand, one of the cleaning devices is
kept waiting in the predetermined waiting position. Namely,
cleaning operation using a plurality of cleaning devices can be
carried out while automatically avoiding interference between
the cleaning devices. Therefore, the time needed to clean a
substrate can be decreased, and the throughput of the
substrate-cleaning process can thus be improved. Moreover,
since the operator need not make driving recipes again, the
time and labor required to make driving recipes can be reduced.
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[0018] In the second substrate cl eaning system

" according to the present invention, the interference

region may range between the position of the end,
nearest to the cl eaning device having the |ower
priority, of the cleaning de8i ce having the 5 higher
priority, sitting in the cleaning-starting position,

A5, P05 BB SEcbhE SRR ARrifgl BGSFLERL G ding

gher~ priori eani n
tevitee praasergt tim driven, g erinterfersanae neegiont Imay range

I I. i L 0 fJ tr. .
BeEARERo T trou AT g nd  RbBreBt $d T RRIAb  ggvice
havéngutis¢ r Edwec!| paionity, mefhble otledram ndevirsbshavitres the
BlaBeR i Al iR e e ST HY iitioR, and the
poRPibAi 6 thiee erﬁd epearkst prd ¢hiet ckeagiridadevicenhaging the
REShBE Hrif e pEb TR BR0iEE d0RRgnaYifgriie 18%er priority,
Bitithig iy tlh&dclaaahnng-lsg?rtezngqmoimrom cl eani ng de?ll ce

0] [ e C ani

GE0I DavPnd st ilayac efRild SRS BRcBrAM 8 the
t,iﬁ*élseﬁthmvemnbhe i owerSUbstmﬁet xleanlng nmﬁm& a\ﬁ td’leamng

‘i} totther and setﬁ hrﬁ | cul at ed tllms n

vRiBStRatas ey gt afir hM"de\P Cl%ﬂ'ﬂ@ tdr?e‘“ces '

M@ger?aa@epwmhl dyivihgr tembetanpngdetaltnbﬂhetdt ecdm@rising the
redet erm ned . .cl ean art.i osi tion rds
e pener) RorREinon PR, Plebhindd i cere coliftofipa, on the
deydigeohavidrivitrite deeipe fori ar tlaaninigt ldrmnce havmg a higher
redeterm ed wal ti n?ﬁgosn i on; .and .novi,n

P RARY G iy L ing, Tl Aen o ByaR 3R NGr EYIG Braving @ lower

VBHibritg, ROSirhieoin WvdicRSher chédring Nbe Wtet mg/mgrrmé]aﬂgher
el ap sed SIE Ehthe cl eani ng devi
a

priBrIty S60a Ehed CiRanTa gre s Pawing the [WenrrgHty can

dRitiebferdaviifld &heh! eveer, péhdfsémﬁgaﬂﬁectéfl%ﬁmﬂﬁbd heéme as a
substrate froma prede ed cl eani ng-st.arti
W@ tNGn UG BEKHAS %ﬁ%rﬁﬁnmﬁe ¥ diavingg the higher

[ BPetyAcsedrd n@léahlh@e hi f§dib§ﬁ+‘b§éf aﬁr@rﬁ' @mmdetermmed
met hod 'of the ese i nventi

C Rlea ognseaT LRG| BOSILIht KV B wPERIIAEH dhanausdbstrate;

dkiev®ing rth%C@:‘Pééhﬁll‘r@?3 deévibet Ravirtdy ithientoweei ;mérlfwd\ﬁaltmg in
bef or ehand, one of the cleaning devi c‘gs is

wall (RTRASERTHBSS Wl Hngi RRFITHRIN D SENeVing | Kbfrecieaning

3@e‘§)|€é‘rhé\ﬂ n@Penat IdWeH?ﬂrer@{ Fﬂ@ﬁﬁ'th’e\’mﬁtﬂti‘rﬁf position when
cl eani ng devices can carried o

t whi
a@f oRter e ;wa%nalﬁar\ﬁa Mas ﬁé@@ﬁ%a %'ét‘iﬁeéhegdeanmg device
having the higher priority started cleaning, and making the

cleaning device having the lower priority start cleaning the
substrate from a predetermined cleaning-starting position
towards periphery of the substrate.

[0020] According to the first substrate cleaning method of
the present invention, if a pilurality of the cieaning devices
interfere with each other when driven in accordance with the
driving recipes made beforehand, one of the cleaning devices is
kept waiting in the predetermined waiting position. Namely,
cleaning operation using a plurality of the cleaning devices can
be carried out while automatically avoiding interference between
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the cl eaning devices. Therefore, the tinme needed to

*clean a substrate can be decreased, and the

t hroughput of the substrate-cleaning process can thus
be i nproved. Moreover, since the operator need not
make driving reci pes again, the 5 time and | abor
required to nmake driving recipes can be reduced.

£Qe24 a'rﬁnph%é\}i{:éé. S tiretdieC! gRal E‘igngehﬁgeed to clean a
according to t he pr esent |nveﬁt| on, travel coordinate
substratechcan whechdeereased actand stthe otheowgleputngpf the

gﬁfﬁ?fﬁa&e@{e?ﬁirﬂtﬁ? yrocetst af! thgQopd! E}Zﬁtp%@éa? o PSover,
Gnifred into a unitied travel coordrnate axis:  an
shrcavihe ngperatormaease net byakei dgiving wecipesd again, the

SR nd LSl CARECUPRING BUGHcR PR Pducen.
(00T lere wi &h tehﬁrﬁirjsbtslm;brsta'am_ebﬁejaHdggfjrrmt@mdagetyrding to
| | f neLn | .
ThEcPPEsehRpRedel i, B, ik e, ax e baRnIBY) §fich is
[eaartenisticergf i cllﬁérﬂngstdeum,r anaycl eansety, gmelod‘iravel
RN RGBS LT AR by BB P rainate
daax/i:sq;eahdvithg: tvh:faitirh;% gﬁime \p/)maryl bﬁhm\t}aicﬂ bly;atmihgi n?e unified
SFRYBF PYrdERE B8, AR D fidor SHLf e  HipSTREE cleaning
lhn'@t' Fodp:?me@tih;erabiuieitd:iea::ﬂi Bgnideyidesi aﬁllh'tmlicigpter;eﬂgvitl?e each
S 3 ohe Ly 8884 Bipiite) BRI URE afd redfon in
i wheéclh etlemceleamingcdevicds comtirfgret withichaghsobheratan be

cl eani n t hqd, whether the cl eaning 25 devi ce having
tlﬁgomrbﬁéggbsrqq&i ty and the cl eani ng devi ce having

F[@aozg\]vfer prilém'rtﬂ%erpa'_m itherffms&f vsful:ksrfea@ okgzatinigs method

Ju ed,.rro e LVl .recipe for..the cleanin

BOr iR thg tORPErERAP iNSEToh) it diahdte Jefbadhe on the

cbesiy g tleei deivingi negcipEe f_bo\NEImfe plid01ingy dekilce onaying the
t,he . nterference

it is judged fhat 3 e
L REShet A AESTENG. T, i il esiBE 56t afy edhitg; device
Whialvimg . tHdermber eprievity, ivihehhernties f ele@miggcdevice having

BB pidsE 2B B SR e, R S L BV RRStag, lower
spedrity cairt hotdérfkeemith ¢deh otieeni agddthd eaibimg time may
B, L2YSE 14 Sl Bhat e PBSTEL Yar Becur, According
drbvisnighr egi pabstratet peshpagi rgetlhyd cewhatheg the cleaning
h'd%r{ficr:eq{e'n?lrr{gt ¥h%nlqigthheer grri'ovr%tr{'g a}% the cleaning device having
the lower priority can interfere with each other is judged from
the driving recipe for the cleaning device having the higher
priority and that for the cleaning device having the lower
priority. And only when it is judged that the interference can
occur, the cleaning device having the lower priority is kept
waiting. Therefore, even if the interference can occur, it can be
avoided, and if the interference does not occur, cleaning
operation can be carried out smoothly without keeping the
cleaning device having the lower priority waiting meaninglessly.
Furthermore, if it is judged, on the basis of the driving recipe
for the cleaning device having the higher priority and the driving
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reci pe for the cleaning device having the | ower

* priority, that the cleaning device having the higher

priority and the cleaning device having the |ower
priority can interfere with each other two or nore
tinmes, the tinme in which the1$mo cl eani ng devices 5
can interfere with each other in each tine nay be

&s?é n@\é‘ P&reghe aagnm@%é&udé rﬁ?a\ﬂﬁpnﬂwé hwes Hlofﬁte,ﬂ that the
waltin Accord |n%
sl@@rmagsagvncat daviagnithe nrbmbar PEMEHYI falde he cleaning

le nga\g@\:g Ghefyeg {Jﬁi%ﬁtgehéaén HHt@Ffetrlé %ﬁ‘éht B&ch other

ce havi ng
twoeofermm tumneacﬂihelbmehm WWbCfbrthﬁtot‘e'Ot plﬁ@nlrtgnélewces

{;E[‘ne rflgeg f€ Wﬁha\é%'cﬂa%'tﬁeﬂ quzgﬂacﬁt‘flﬁ%(}?rrﬁ%&ﬁ béh'tatléﬁlated

rate cleani met hod accor
aneisénngestzd]meoamohg WMEt cab:tﬂatedﬂmmes)m's'hbe set as the

&L@?{H%%H‘n Vi Cﬁc@@?’dl'ﬁ?}et e YL RUbLHAte W?Hﬁw% n’hethod

ned bet weén a reat OS Itron, set ou
sviest rifitthe heaninhidgvicee rna\emg #hedbigher reripnigyt Bad the

ﬁ%ﬁqﬂ%{ hooé* %M%‘F‘.ﬁo?‘.‘?wep &ﬁ'l&* fyzrlfar}gquﬁﬂfé?e with each
subsrriawe, ommbehtinmesat ﬁagtmfelrefgcqwsuawioodabﬂet he

d t h t :
RIS S0 AR OUEhr IS Bk cleaning
Anethdidngctording ta e sprlwerrdl m\cetreiannng:hmwwmng hEpsition

eaw g%gééf’kg‘? g%%r\ggt ReeY §| gﬁwef{ oémitot?'ﬂ:a/ may be

i positl cmad rpetveen isngeproesa t |pms|t|bnoraettht$d|eeblne substrate,

SR 458 AU ARG R0 by 1= el
vhvérert hehel edeanipgledevice?s haaingg thiee |bwmr priooitiyt yis not
eiling 588, Ab4stars T, B8, slediyng: B Ia A Gxrign of the
selesiriinige- deedcd nhhawrgat flve. | bave yprlblnd:y¢l eemd nghe three
“EeLand faa0, BRSSO RS JFAE DnLERtaNY i Buch »
peabitmteaaledhing | m@thogh, sthet wajtiB@ positiooncen be set in
SRBeL oyt e PELUSARG! EaORY BB AEDIGP: priorie
nmde@ht_f;,ortot s ctiesaming-deartingt opogitien,affrem the retreat
Clp%ﬁﬁ@;%%“pmglﬁ;«‘w?:‘%ﬁbggﬁﬁﬁs;‘%@e@méa%@e cigqaing device
t heavinge theediovén prieaitya isutiseldatehean ther tdleanieg device
?@?“eg?adéghoé}é“dfigw&h?é n%‘f’cferéntig‘a th%Stsubstrate i.e.,
before the cleaning device having the lower priority carries out
substrate-cleaning operation. Namely, the cleaning device
having the lower priority can be kept waiting in such a position
that the distance between this position and the cleaning-starting
position is shorter than that between the retreat position and
the cleaning-starting position. Therefore, the time needed for
the cleaning device to move, after waiting, from the waiting
position to the cleaning-starting position can be decreased.
Thus, the time needed to clean a substrate can further be
decreased.
[0024] Furthermore, in the first substrate cleaning
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nmet hod according to the present invention, the waiting

* position of the cleaning device having the | ower

priority nay be at a position horizontally apart from
the cl eaning device having the higher priority,
sitting in the cleaning-starfling position, by a 5

m ni mum accessi bl e di stance that is the distance of

HECEbE AR5 M SR AURIORT G Wi Thosiion
torﬁetkreedmam\gngedec/ecelahamy'\ghbheokmver ppriorityy rgaysbe at a

HRIABh, bt E S5 b RARCHIE B BG BePEE duaving tne
d‘nghee ]I)SIdTH.WI, ngltlttrng hlr_grtehe pche?gmtg sﬁ::rlttor:neg:nggsmon by a
MRl AR s e BREbIR, TBAE Y she Gistebiae o tbenppaning

fdeviceheaviaid theg lpesét ipyio tity frbe theaolewnisigadievige having
Sj ti.0

h d d. Th th
R riRek alBEiV bt BT leal il ckYiee hEving the lower
m@aﬁiltngetmeﬂuseet to thee cfllenasztingutletvri@éehak/ﬂwlma higher
acc:@{dln to the.present, |

TFaantko% diihES G E oAt Wk Eperaleaning device
dilxaamgwgtrreewha;hehaprwmﬂy faAecbh@urﬁ;Jbsér @th :z!ﬂesubstrate
cl,eani.n ne er ,nma novye I N suc 1,.0ON . .
SHEBMIO, FRERRS e YnECH e PERAER, bt clHag, evice
chaammgthma‘MErvgnblraayl kg nﬁao‘a@pffrcﬁ@hlﬁﬁet\hammgsp@g;tmn to
Cl ean evl ce avl N r ri or

A eaBinaetagnig Hesiiin 18 hiSner| fecrenst & Thus, the
remmeaiedsd tbarieased substidee ¢dhe fautﬁéf @teeshbﬁté/\ﬁ?é@h

\/\E‘S Eb ani ng eV| ce having the ovver rior is held .
A2Phe cl ediMHIIPER hali nd ?hef'lré rSY 5 at§r i Geaning

i méMOdﬂaﬁt@BIrdmg h® shesprasent aﬁdethJrY\/althénﬁleamng device
ppesitio he cl.eani ng devi ce havlqﬂ?the owe
BN L JoWET RTiOREY ThalX habre (e ea i fmombge that wil

veaicte aid BubstAtE 08k b a&aﬂm@ng wéﬁw@ﬁ ?na@cwbgbnfh tfuch a
I e, nee

FehRebhAG AEGrCKSRHERRY ERS GNEAY B (UYF eubstrate, the

W@V@awﬁrgt irgembyett m@tﬁ&ltwq'ecbﬁﬁlﬁbaﬁhétsathénguB§§ﬁa‘téoﬁs the
on,the  substrate can be %l m nate or . decr eased.

TIiRaNINML Oe¥ice nAMING ot JoWeyPsigEE: dRRVES, to the
f l¢'|éﬁﬁrndl@,téi‘t@hgeﬂ@@tlbﬂQZﬁ']onEUét F’é’dr@%’tepo'si‘tlbhe détf Yutside

strate. clean|ng Bmgd accordln resent
RIENSLOS! r%tqveg"owh'ﬁ enc eﬁ”f’ﬁed@\éﬁﬁl ﬁ’@vdﬁgl the lower
h@\fmﬂty his hhelier wibidrer they 2rehiing dde@iienthdeMidethe lower
havi, n% the | ower Aorlorx: g ag1 intérfere with eac
otPf&Qrify is not cleaning the substrate, and the waiting position of
the cleaning device having the lower priority may be in the
route of the cleaning member vertically re-approaching the
substrate. According to such a substrate cleaning method, the
time needed for the cleaning device having the lower priority to
move vertically towards the cleaning-starting position on the
substrate can be eliminated or decreased. Thus, the time
needed to clean a substrate can further be shortened.
[0026] Furthermore, in the first substrate cleaning
method according to the present invention, a region in which
the cleaning device having the higher priority and the cleaning

device having the lower priority can interfere with each other
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may be set as an interference region, and the tinme in

* which the interference can occur nmay be obtai ned by

calculating the difference between the tine needed
for the cleaning device having the higher priority to
cone out of the interferencéz?egion 5 after |eaving
the cl eaning-starting position, and the tine needed

tb'@zes& %% ?H%rﬁ%ﬁ%ﬂ@'r@%éﬁe alrﬁﬂ"’fthephhﬁ’é'lhywh@ch the

lon 1n the Int erence re% cl osest
tnj:elrf&feﬂcaarﬁai@ ogeuircanAxvilg obdaingherbyr calcigting the
BlkElef @A haly AR Hd [tihe PREELEAN. fol) th%O?cTéaﬁhng device
subs € cleanln accordin
paasregtthenhmeb@rl@nw stob@mm o @'érthﬁglnt@lffﬂj’@fkﬂe region
ean I
BrE ISRy ind e SRearift: SARHS, bosRiOH? fid ¥hadifle needed
poeo\ﬂteera‘reaadngcdmwtel hgvine tbeepewelr: pyiardty tﬁ02|r|ﬁa@ch a
he.cl eanin evi tLjn t s. 15
&stlilﬂa HQCQE% I(Sl(riggf%l’l%glgtné nl%%lg)\?'n Chcq Q@gt t& ERE ?:leanlng
grevace t pavamg &héyr i vighgerr qmnpatf/pr aﬁteﬂ elaaivmgg débEceNaltmg
hawﬂg a lower priority, an interference region in
f'he cl eani ng device having the higher priority
I(D@Z?ﬂe cl ean sgodend caibsivaty clleariogemethad i agcording to

SRl IAVRRERR, R BeLob BB e R £BY cBaning
Silisdtrates fbpmcmntpo_laldﬁg ethepektmire;anoﬁgekimmgngjgwces in
. e
e Been AL BT R0 Fag) ol PrERSTEPRIEHF s iBRg tne
i stepsvef:t pripmtiging dine deading ltlaevmtaerfmt&rm@, on the basis
| Gher SpvTed i B8 arcfh Cira APt g o Biavtih SuigRey priority
aéhéra tdhﬁlmlgea?cwpxﬁa ﬂ@macelea‘rawgngetvmee nghalg pribwrart priority,
t t +
tA8 GREssR o rpaioRall WTRe PR cR g HE 8 HgYing the

chRfnenpridretys Wrad theecloaing dewilss dravingdthe lower priority
cl eani.n

EB0r AtTeds AUEHT gt BrbfE sOiRkBACHEE) sfiatin device
clha&nuhgl?thﬂ@t h?glli;heflphmnw estant chaaa'nhlgora sdib_strate from a

u 0 e, cl eani vi C r
opreRchernaet v ElfT RTS8 Bibe Ry HloR, aSkfarg g fBidry of
f@ﬁEDQSbﬁﬁmd}eﬂm@m@d thenalefinihe deeéce ngadimg cdee lower
'S

o861 2i1bh WRISHRBY 11 33 Waibihth ppliolt  eifibiEning interference
p'répﬂtmt wnef n’ﬁdwmid ehei cigadéng abevicanhabéng ahel kdveupriority
rom teonvegit(fﬁlgl %oas\{tollo%' r\]nghéﬂt %rrf SrEer % betc\:'}%amng device
having the higher priority has come out of the interference
region, and making the cleaning device having the lower priority
start cleaning the substrate from a predetermined
cleaning-starting position towards periphery of the substrate.
According to the second substrate cleaning method of the
present invention, if a plurality of the cleaning devices interfere
with each other when driven in accordance with the driving
recipes made beforehand, one of the cleaning devices is kept
waiting in the predetermined waiting position. Namely,
cleaning operation using a plurality of the cleaning devices can
be carried out while automatically avoiding interference between
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them Therefore, the tinme needed to clean a substrate

" can be decreased, and the throughput of the

substrate-cl eaning- process can thus be inproved.
Moreover, since the operator need not make driving
reci pes again, the time and N&bor 5 required to make
driving recipes can be reduced. [0028] A first

PHERL | 2THETaRL Ehe QRIS ThEBARTHA% LAY D0, REGRRA can be

invention is a sSu cl éanin
dtﬁﬁseaaed cl 204 n@\%ystheau@mmtsmfg tfhearsutg;tdatzeeel:eanmg

f

DtbseSkotdh” thdsoHee it Bvad; M PebYEr CHinee 3 ¢ Erator

ahree;d n_gottecmpd;;e dpvieigt eediped, againj etheuttimleeaahulg labor
. t . .
TRALted To (T WPRHNG! facide Rl RRURELOTN ! 1 N0
dOa2rE; settA rﬁgstzv;siqhsmgaté _rmlea]itnépgqﬁrol@rbmlaﬁddm@hngnto the
t i Vi e for _a cleanin ev .
sl Subnls B BIPEECAE F188nhd HiBbrath JEME which a
cubmstirate dﬁ\Peaamgawswg(tjam O\M{I]npwrsmtglhtdeahheg a de\m&:es for
evl] ce av e
SRS e ShEARER Mo WA o, PRY ipe Howihie cleaning
pie\mnce]sy ls:?ru:ar{trehédr einM tdiccecatdat ptméwerwmhnddsleﬁmgng recipes
t e S 1 N I e
ipEtettn e, TEey ofvotleattd Sheralithedt, substrate
o¢lea|mung ﬂaygvgmpha?mw;%ﬂpnﬂg hlpgr;i‘etexgtlgmg)rgtép 6ft dirforitizing the
substra

IEANIAG. Qevitas Guld ot REARE TP Sl ubating, on the
sblb?lsr afea dmvmggeéam/erforpra culehmm_ij Qfé\hageﬁﬁ\gm% a higher
wal Vi Vi
(Rtor B 3hEre VT hLrEing, Tof & Ceating devfic RaVing a lower
V\pnblrrt@/, ptisé t aomtmendn sv\ﬁfnthHQ_hleOV@éaﬁrngﬂdlé\Ync‘é e:@éwnﬂg the
BlFEr By at thence g A vie TaRG M 1Bfver Briority

ataﬁrnritbefm Witly daare olnherelaamsgéttnﬁgnﬂﬁe checliataed tigne as

devi ce haV|n t he_hi gher riorit st rted cleaning,
R Ry tIRe’ CFrantiG hiokd Brigfng draningdedse Step of

pm@kllrtg/ Eﬁ@r tle;‘drﬁﬁ@l rievike SWbﬁtﬁ@tﬁ\é rRigHer priority start
determned % r}?startln osi ti.on 't owards
cleaNEg) of SthstAlssrar tarmingd 15lpaning-starting
splasimahe toveard N gp eripdicay a@ﬁotﬁen@ub%@rétée M@éﬁmg lower
|nvent11{ travel coordi nat E‘ axes, each, of which  is
|

cREfaIihe, Cleaning; deYiRe cri Ny ehan &, k@@plaa sbe: Tleaning

tﬂé\ﬂ‘ltevﬁlav%PCQhédII@Wb@ Presrigy e wiltiigedni B ‘bﬁédetermlned
unlfledtra\zﬁ coor ate axis; and the waiting ti

AEITG A0S oM A Rd Torg Nl OWeG BYIRECE@paning device step
of moving the cleaning device having the lower priority from the
waiting position when or after the waiting time has elapsed
since the cleaning device having the higher priority started
cleaning, and making the cleaning device having the lower
priority start cleaning the substrate from a predetermined
cleaning-starting position towards periphery of the substrate.
[0029] In the first substrate cleaning program according
to the present invention, travel coordinate axes, each of which
is characteristic of each cleaning device, may be set; the travel
coordinate axes are unified into a unified travel coordinate axis;
and the waiting time may be set in the setting waiting time step
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by using the unified travel coordinate axis. [0030]

" Further, in the first substrate cleaning program

according to the present invention, if it is judged,
on the basis of the driving eC|pe for the cleaning
devi ce having the higher 5 pplorlty and the driving
recipe for the cleaning device having the |ower

w ngg/,théh@mftézftﬁd\ﬁ@lnw@rdﬁvatceeamu ng the higher

EPD3Ly cant iRt o U ke AUBBREALY v ean Ag: program

b'cEB?dlﬁgj“‘?cot tﬁ”é pfes@ﬂtcimt/éﬁttow lfCite%nj@ﬁgéﬁV' 68Sti¥@asis
interfere with each fother in eachtlrrerra be

©f1 e ABYINGTEGRE SNt thentlierping devical 'aavmg;dthe higher
?J‘i‘@ﬁtiﬂ%d l?Iﬁ\es*@?lvii\‘i?g tr'é%uﬁ‘é' fdrehd 'cl'@anﬁfgc@lré?lhﬁé k8ving the

ch a" substrate cl eanlng program _even
dowat Ryodiy; ¢Bakdbengaafting gryice pb\anngtvwgrlrugmé priority

G rf NI eyh Ry riine hBGihgVeke NEWRTH bYididy can interfere

interfere W|th each other twd or nore tines, the
iwittéy £acBneEheE tWiss oy NaESI EMesoshe ‘A"é%c'@ththh the two

YBahiRG S &ViRBl fh RAOSFRIFeARGEH Eath bbhet hA Eé%ﬁeﬂh'\e may
invention 1s a substrate cleaning programwth

ab%lﬂaslwlaitt@del@’%l|ﬂ§9§§§ttérrﬁ%@rﬁ’ﬁﬁﬂglH’!ﬁ @aé@mlia’c@d tlmes may
| 6&¢ a%ofhé}I Rafting atlﬁ'\‘@St r Rk€ordiRg V“%bcrél.fcfl? a substrate
rrving o the cl eanlng 20 devices Is contro
sdeandngcRregamdauahdf the gteanipgedevisernming the higher
ﬁﬁb'r Ad Theakidsh PREIPeVRR Héﬁnﬁufﬁér%\ﬁer priority can

eani program co r-'sing r|or|t Zlng s
pmt@rferezw\ﬁghtwh @t @uﬁm@Od@mm@se dWaras, nkhe lnterference is

|51{,8m§[5%nce region step of setting, on the basis of
driving recipe for a cleaning device having a 25
h[@aaﬂ]pr i ori Aysegrna sibstiager elganingopregcagnGrprding to

dﬂ’{écﬁrggémggm\?eﬁﬁ%r iBT i20T § il strabe! %ié’éﬁﬁ{fhg?ﬂprﬂm with

he cl eaning device having
pWthCht? substriasectleaning system mvmngsum@eclle@mng devices

prPrélEﬁn?ﬁ‘@ éngﬁb%ﬁfa%ew' i WA g@-féefdrﬁ.ﬁrrg(téﬁ?crﬁ cleaning

eani hg device
cu@mca@ déw CQnB@H@du ng ta@cnr@h@ce erth tydrsvmg recipes

per%ﬁ'e'igrllsr{? efUPELFARE DRMAeaRi E P%] he, |substrate

[Feaning |’ng position towar
smbeanmga prlog@pnh@qmmétsmgu optrloylttmegrﬁhega @évpuentlzmg the

Ié’fxﬂ\%ﬁq %&HCQE k_s_%‘%f:’l lﬁbgrf%lrgﬁEé”r%gﬂSW gf‘eﬁaaf Wtting, on
omha mslaeofMedfi&n@ﬁcéec@ge ofior @5 cémalnmgardewgw oheving a
5B YRARERY: BTS00 FRctbe TBY. A 1E8RInG, F80Bhaving

a lower prlorlty, an lnterference region in which the cleaning
device having the higher priority and the cleaning device having
the lower priority can interfere with each other; starting higher
priority cleaning device step of making the cleaning device
having the higher priority start cleaning the substrate from a
predetermined cleaning-starting position towards periphery of
the subStrate; keeping lower priority cleaning device waiting
step of keeping the cleaning device having the lower priority
waiting in a waiting position outside the interference region;
and starting lower priority cleaning device step of moving the
cleaning device having the lower priority from the waiting
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posi tion when or after the cleaning device having the

* higher priority has conme out of the interference

regi on and naking the cleaning device having the
lower priority start cleaning the substrate froma
predet erm ned cl eani ng-startithg position 5 towards
peri phery of the substrate. [0032] A first program

pesaich N nERidimaTePr taoicBriifg dRAEEThaviHENtheNhigher

program recordi ng medi um i n~whi ch subsfrate

er@ermyhbapr@ymmutm FRecintertensncaregippapnfgnaking the
C ~3l e n

BT RS, 1k BN (RULEprigi Seff i daning the

aeﬂa.staie. sfrcsunt rall eaedﬂtemaedanek@wm-@tawlng position

EERA78S %’é,ﬁﬂﬁ%ﬁgﬁbﬁgﬂe s‘iﬂfsfﬂr?f out cleaning operation

I'S recor strate eanlng program

¢603Alsi ng: priiost tnrggﬁgrrstregoodlrm irogidium racaqorging to the
SAFSRPEDRRGRR, 15T RI QAR TREBribiE IR ip unich
Glﬂmﬁra@ ddeacdngapnegranhi grigéh prhieh t§ 5n@s§rate cleamng

y)s‘(g?ﬂ? Ho%bp‘fslﬁgrcl%aﬁdqﬁgﬂhtgﬁlgéﬁ”ff)? él@é'rﬁﬂpcel %.Yﬁtrate in

e eani hg dev
tvhbnd’n gtm drixdnigt yobinthe t iedeanbagi d@\deesces haeintgolled in

o, PRPC U iRET agipes i el clr oy | iigs out
stleaniimg opglraamoprlaan'ecg_rcteéartheg sdmatca_tstcdpaoing program
B G, B R ARG DB B e bebices,
cettimgovaitirg itimpepstep iofrcalicovaiidg, pm |tﬂ)ieeb§:scﬁ of redriving

SHRIBE2YS: B  OFhlhe hEUBBR S8y o -

tdjavlnwgverrecppeofot ya welieginiyg i des| qe dmIaeVmgn an eldwei tprmgrlty, a

BB o WhoH B Fle Aok ARl i v, ShECRIdHe Bljsi iy and

pth@rale'ﬁnfmg)rdamﬂ:e avinggtpwdoniem pmkmntprcaaf tirtetfeee with

BT B SSRGS e BT B HBRELA8 AWEflg time;
natantmgheugheampmgardtwlcleammgngjeh\m:dosmp pflmakiylg the
SR R LT Rl ERE PR AR SERLS P Sganing
Stsh@tstsate ffa®33h Amedetmlrrpmgdancll&amn@ ggartidg unposition
“REGALE A iph ARy DIt LOYBRLRE: eI Mlger priority
predgammon dévide clvaitingbstept efckesping thesteleaning device
Icﬁ{%\élnsg' @ﬁecllg\?v%'rn%rgc%f)?e\flaflﬁﬁgdirelag' '?Jq'e%e%%?rsr%lhgtde 'waiting
position; and starting lower priority cleaning device step of
moving the cleaning device having the lower priority from the
waiting position when or after the waiting time has elapsed
since the cleaning device having the higher priority started
cleaning, and making the cleaning device having the lower
priority start cleaning the substrate from a predetermined
cleaning-starting position towards periphery of the substrate.
[0033] A second program recording medium according to
the present invention is a program recording medium in which a
substrate cleaning program with which a substrate cleaning
system comprising cleaning devices for cleaning a substrate, in
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whi ch the driving of the cleaning devices is

' controlled in accordance with driving recipes

predeterm ned, carries out cleaning operation is
recorded, the substrate cleaning program conpri Sing:
prioritizing step of prioritil@ing the cleaning
devices; 5 setting interference region step of

B " IpeighUingaHs 1Ml Felehhindd dRELRE 107 cBntrolled in
dccordancecivpikhf odriding eaeicipede v ieed dirimiged, | @stties out
i or.it i nterf ion in which the .

Bt oaileridt 36, BB R el o Being rogram
_cbawn;ismgi:eyjtr’ﬁ@ritiaimgw?;ﬁtebeoff?mﬁtb_ri:tﬁiing Euelcﬂe_aam% devices;
Lnterrecre, W eac 0] er,; arl n I, er ril oril .
SPLERbr et e BRE O e R ot e tidan ot iBasis of a
daiving kdeipd fbera clraming Wetizet haveagi atigher priority and
su s.t_r.ate from rpre_ eterm nfe]d .clg?mi&%éstartl ng o

B AT viBh eiBR e dghg Do fevife Hipwi su Wk Bsiorty, an
Iigtz@rf]epenpoei rggfdeam nwrtruehi Cther/]\/aﬂltaiafmngt elevete KRENIAG the

e cl.eani n evi ce avl n e.lo r . priori . .

HiohBE S ARy vandihe Yeanifg. A dvics flaviRe the 1dwer priority
idatneﬁiﬁ@érffsee_ weth tcea'cmgwtr@@r tsittaﬁtihglwﬁﬁghm i;gﬁbﬁfy cleaning
cl eanin evi ce Sst.e (0] nmovi . n e Cl eani evl C .
#ﬁn'ﬁs ?h%m e\ﬁemadf'ﬁer ithg fql%%f‘ﬂ'ﬂ@ %Vﬂ%&%wqﬁg\e higher
wWieoriey athet cldenielgeathiang simdteatdaride tae predeeermined

priorit as cone out. of 20 the interference region
aﬁ\aaﬁaﬁ-n%aﬁ@gm%%ﬂ 00 OMWRETRADERPNERE Qo Substrate;

Ke@pirgy 16Whaert peieaty rtgetahenguh%t\)"nééewfa'iﬁﬁgasteop of keeping
pre et?gmneg cl.eani ng-starting position towards. .

gdte piRaning demiee JmEnEatiae oW eRpEfo MHvsHAIBNGgON @Fwaiting
Tivds iR BiEsilde03t e Firtterflefénée plrépi?oﬂi e3h&hhPInd lower

l'ayout of a substrate cleaning systemaccording to"an

MBitHe R EBRING e dEYiER ePtEP nPENTNONINGi §he 2Clapning ddevice
VhEWY thBelowes iprad St IfesyH BReSWEiAMg Qs&W‘Wh@P or after
Fig. J[ Fllg. g is a,plane view show ng the 1 nterna
sttedl6pBIRg devigdavipe EneaRigRenumrionty hassornat eut of
ctip@nnerfereire@ rEgbn and mdKien thbem%ﬂ}rygnew@e having

internal structure of the substrate cleani uni t

s lowes g priorigy psiarts cleaningle theewsybstratg t feom  a
| predasdrrainegt dieaming-8eartsHBs P dtd sUidri

shown in Fig. 3. 17 Fg 6 HS ?"3’?‘28?"61%39’5?95 Periphery of
ekipe Suhstatecontrol system

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] Fig. 1 is a plane view showing a layout of a
substrate cleaning system according to an embodiment of the
present invention.

Fig. 2 is a side view of the substrate cleaning system
shown in Fig. 1.

Fig. 3 is a plane view showing the internal structure of a
substrate cleaning unit in a substrate cleaning system.

Fig. 4 is a front view showing the internal structure of the
substrate cleaning unit shown in Fig. 3.

Fig. 5 is a side view showing the internal structure of the
substrate cleaning unit shown in Fig. 3.
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Fig. 7 is a diagramfor explaining a unified travel
coordinate axis. Fig. 8Ais a chart for explaining a
driving recipe input by 5 an operator. Fig. 8Bis a
chart for explaining a drivin% reci pe i nput by an
operator. Fig. 8Cis a chart or explaining a driving
reci pe input by an operator. 10 Fig. 9 is a flow

(o atddr el B dARTe T KB roeRRRRo B PERTRY Svfell

devi cesFigFi §. 161 as diadram arfoforexplpiniing ng tuified travel

©oper at.i f_..15 cleaning devices. Fig. 12 is a chart
odipBle fxis

"a driving recipe that prescribes the
oper at i ffig. BAtiseatdhiart fdreaxipiginieng eedriving reTipe enput by
flow chart show ng a substrate cleaning program 20
F?@.Oa%ilt%- a chart for explaining a driving recipe
i nput byig.a@Bojgeaatiart forgexiplBinmg actaivingorecipe input by
expl ai ni a driving recipe input by an operator.
= .oﬂﬂ@r}l%,& a chart for explaining a driving recipe

i nput blig.28Cais apemarttofor Explalhing aadcivang fecipe input by
exglaini a driving recipe that prescribes the

oP r%??ﬁﬂﬁﬁf the first cleaning device. Fig. 16 is a

di agr anfFfqr ®xfd aaniflegy t e antersiiowingf a cudrstrate cleaning
devices. 30 Fig. 17 is a diagram for explaining the
oBEPAIPBh of cleaning devices. Fig. 18 is a di agram

for expFpi.ni1@ iheaodéagtain for explanig ddve ceperdfion of
EMBCODI MENTS FOR CARRYI NG OUT THE | NVENTI ON [ 0035] An
e%i'%peéffc%s'substrat e cl eaning system 18

accor di fFgg ! o11 hés paeshagranvefdt oexphrinempotheenipexfation of
S%E%tratedcl eggé.ng met hod to be used in the substrate
clCe@nyf devi
Fig. 12 is a chart for explaining a driving recipe that
prescribes the operation of the third cleaning device.
Fig. 13 is a flow chart showing a substrate cleaning
program.
Fig. 14A is a chart for explaining a driving recipe input by
an operator.
Fig. 14B is a chart for explaining a driving recipe input by
an operator.
Fig. 14C is a chart for explaining a driving recipe input by
an operator.
Fig. 15 is a chart for explaining a driving' recipe that
prescribes the operation of the first cleaning device.
Fig. 16 is a diagram for explaining the operation of
cleaning devices.

Fig. 17 is a diagram for explaining the operation of
cleaning devices.

Fig. 18 is a diagram for explaining the operation of
cleaning devices.

EMBODIMENTS FOR CARRYING OUT THE INVENTION
[0035] An embodiment of a substrate cleaning system
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system and an enbodi nent of a substrate cleaning

“ program wth which the substrate cleaning system

carries out cleaning 5 operation will be described
hereinafter with reference to the acconpanying
drawi ngs. [0036] As shown inl%igs. 1 and 2, a
substrate cleaning system 1 conprises, at the rear

ht f
SR 20 e ovdhuchl g bt of 2
substnaiFJesIeamngrrT'c&hhotia toubst used Uart?\ya sg bgtirates cieaning

%ﬁ%@@ gp}ﬂa%ﬂr%n%b%‘?n@/n@rk?ﬁ f?%bs"%t# l'é%?ﬁnaf program

e carrying a su
witle ewsiicly the tsubdtnabei deamingr systeme casmtgsaa:udd deaning

BReratien, oaff JE' (RSEHERR, NERTpaR Y ferddie o the
decovepanyirendrawingsg unit 6 for deI i ver| ng a wafer 2
EAD36Iher r o 88" ShePyf huT FiBs 31 PaB; R, b a1BsHRG Heaning
subserrat]ecompmsesngatahﬁe teani(theurightehapdpsibednaFig. 1)
4, e ol Lo Shro by g 2
é@‘ul:tthalt@ ghro:amr |C£utoua| s:bsitsaltbstcraa'rwmg eu:mtng diof tcarrying
Mipfersad ofRP v oNGert AF 1%, HEr oF S sh BreeEE ddhrving
tuwiti &, tbesug\g?:a;{eg\/pdro‘ktessm:agreant Bf it hehigh nwafers eR are
oﬁtgmﬁgtsﬁot%é‘xsrwﬁ& S Bng Sl B IR aihb, e dfing.

25] ot her I ttheofsuthstramen pracessinginuhit’,5a a substrate
WM ing” Ah Futtisla r it P FEUPlYRHA Lo "HafEr, 2 and
stifiing bhies ardefer FRr ihgrlaned, aasm@oman ofFthe s@bstrate:
Seanmyingobas drhe Alsbe: Te8FcrtothingSuRbrats” ellgring and
tf‘fﬁ”n*“gﬁil?'ﬁe nrso aa:;ajdfeaomaire@arﬂg;t{r:mrtzamthswlﬁch a wafer

{ Sriscestioed W iHHRNE Sunateatt prasSsSin it s urPpsoRg side

aaﬁl the lﬁamh@ah@e\eumvw as@ebbtratel @eanmggtlhmtsbaplgslpte and
S rate Ieanl units

PLACER HEAmD NATETand 316 PLRESE rBUBVE! LS n Wi aF Lhem in

apHeldpplr Mot ethd ahiendthbenvas GnSM’iﬁfﬂbwelﬂl'oWO eatithe rear

O RSie hbih S5k BV 8 SinskSard 5P g Tl ing unie 12

| fiok h@ryidlg AMLIEMNGr a Wifeax s epla‘ﬂdds.t Rwtthel, @n the
other side of the main carrier unit 7, a chemical storage unit 13,
an electrical wiring unit 14, and a machine control unit 15 are
placed side by side in this order. Furthermore, as shown in Fig.
2, a filter fan unit 16 is placed on top of these units 6 to 15.
[0038] The substrate cleaning units 8 and 9 in the upper
row are for cleaning the front side (main surface: the side on
which a circuit will be formed) of a wafer 2. The substrate
cleaning units 10 and 11 in the lower row are for cleaning the
backside of a wafer 2. The substrate cleaning units 8 and 10
placed on the front and the substrate cleaning units 9 and 11
placed behind them are symmetrical to each other in internal
structure.
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carrier 17 loaded with a plurality of wafers 2, held

“in the substrate carrying in and out unit 3, the

substrate carrying unit 5 4 takes the wafers 2 one by
one and carries the wafers 2 to the substrate

delivering and turning unit & The main carrier unit 7
then carries the wafer 2 fromthe substrate delivering

0@!39t]urm ngxrwuHe %db)stﬁ'ﬁ@eséié%trﬁﬂbes%fém ng anifafld 2 is
11) in the lower row. In Pstrate?eanln uni t
poogesseqd AntHhe | &N@M'P&waonﬁﬁe A& T wiiy of a

¢arfiet! Q?nqsadEaerﬁwﬁ s, pmﬁanw Nof CR/AFEEE PN hefd in the

carries agai n the wafer to the substrate deliveri ng

shdstate ﬁ@rroﬁmg 5} mog%gmtaﬁe e isHhstrgteg@rrying unit
EAkBY tHBI @va‘?e%‘@ on¥ By Gh%rahﬁec&ﬁfléé the wafers 2 to the

ereafter, main carrier unit carrlest e wafer
substraie dabyte;ram AN 4HT RN 31Nk @ 8T(f9g main garugpetnit 7

tPn | ks &nﬁewaﬁgbsw aﬁsm:' aRei gﬁb_]&;lﬂF‘é'Ee 81N erithide and

front side of is cleane
darnirg umt © Yo tthehsubstiate cleaniagernit 46 {hb) in the lower
t | {fhe
TR 3h s8R cRaing IR 142 (0P RS 18yet row,
diie bexkside ehithecavafesr 2uis tcl ¢azmct>ar rT rwe@jb@rn th@ main
ved e daitt e %léh)ﬁtersatsgg&ﬁ{ | YT Rpafid Uil e Wiibstrate
substrate carryin then carries the
v@e:bvenzngf Bdrd ttmarryusstwrut ebdel The isupstiateudaiivgring and
t t
o' nie' G oeh oty gver thes WAREE % COidurter, the
sma;nrearel@ uait i canries ths veafer, 2100 the sgbstiatanclegning

"\@E?{ﬁ %%%ciﬂmégbp%%geﬂ Pé&@sctﬁﬁét{jrﬁgeuppk?%ﬁﬁﬁétEl'Eamng

desitr |8p(9b,ntheh&cmtrs & tj*neMafeut%tmac:Iea@le@hmﬁge main
h

oPprigd Uil Pepanceatiss e Vet o0 hrenblidgie arving

t bad mehngommsola;tuﬁhedwarﬁerhé thrdneciuaind teoled in this

| BUBERHE QTR 1468 Ry ST KR A PRgHRH une

sgBsrieatag a:uneahewgauar t25t<8 thedsubstratieedefiyeringwndakerning
g'éfr{l rentrheo b@?rﬁéb EFﬂyl?\\ﬁapﬁf‘wgch@Ht atrpi%% Wil wafer 2

escrl d el"ow onl suppor
sffromt the. sasstmel}iellwetrtreg sammmrungl e:amt rﬁg tonthe 1garrier

[ hj ' te 19
(7 T3 TRStnE oA Iy A8 SUEREE 210 "Eee 0
a[6&Alhg 18 i Neptls m;sérmtuqe nédihey swataaumlcmanmg units

ag SBOWMY 1 § £ ched@iny virerbe2! €@ntined in the substrate
cleaning system 1, will be specifically described. In the
following description, the structure of the substrate cleaning
unit 11 in the lower row, situated on the backside, will be
explained. The substrate cleaning unit 10 in the lower row,
situated on the front side, is laterally symmetrical to the
substrate cleaning unit that will be described hereinafter.
Further, the substrate cleaning units 8 and 9 in the upper row
are different from the substrate cleaning unit that will be
described below only in wafer 2 supporting structure.

[0041] In the substrate cleaning unit 11 in this
embodiment, a substrate supporting means 19 for supporting
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this substrate supporting neans 19, a first cleaning

* device 20 and a second cleaning device 21 that are

for cleaning the 5 backside of a wafer 2 by brushing
are placed. On the other hap a third cl eaning
device 22 for cleaning the bd k3| de of a wafer 2 with
ultrasonic is placed on the front of the substrate

§HB|°R5tta'tﬂgg ra%wvéfewz .Ea;ﬂ%ééd%aﬁ' @Q?éL%HQCfB%Q y?é sc”m?pe of a

eanlng nber t hat
@%%é@@'@ﬁi@ﬁiﬁf 0¥, t#5af hen gt FigDs3d o Ser /hb&hle rear of

E"”sh'B%ti‘?tfeersu?p &Qﬂﬁ%ansgberl t{ yctyree: clte%%lng de(ylce 20

trate su ortin ant the rst
ami msacendamlﬂgnm. deyio®, 241 that mtfmt cleaning the

BRTKS) AL 6t ' ater 2 By SUEAAE 4 pipfelly; 'R the other
trra@tttauthlmdeclnﬁamn@ devite a22 Bupgteaning thEahaCESIde of a
‘%éi’erbg ARBE ) ?Qioﬂ_n:e i‘fﬂ%tcreﬁ eor?%‘?r%orf@ﬁ‘tg o'feﬂﬁ'é ségstrate

conpr i i §ed '8 bas t-in rotating nean
fspparéing imgamsndter Bachndeaniogadenice 2t 225and 22 has

%El%&glg’bgﬁé%%ﬁ?haf%@?l‘egﬁgé éh&a@rﬁ?rtfoﬂéﬁ?ﬁc%sed and

dhattcaas ged duoge-tmfm@pam fitcainl theavaferalt ached.
W&Y. spaceg,d h§1§'ﬁ£§ ?MPP@% I?éter‘lé?é &zpéﬂ'tmg means

a wafer erlp eral edge
at mameofvsé secondt, e'iredcmrdf cieaniogpdevines 20 afl and

nt [ 4 b
i%sttbg ecfsa)ljﬂpsg(')r |enggprrea%ls$%£ggﬁ99 ?i@aﬁiﬁm f\"bgd Fi will - be
aspegificallyod esaribest beaeievaftent ai ner 28. The i nner
t he I nnul ar
R0a8l "L diraer TR APERPE of e Bl dF hbrorting
donvgansAl 9 evidl dré ndeseriped 30 Thel substrdte lshpqaocrbmg’zgmeans
[0Q4 . bst g (o]
S0 comPiises 2 basE SuPRAth Ao BfENR IO AUREOM Eafts 23 for
t otatahd e A8afdry 2, nendsa afotidtengnsthaftsRppprojeutacgsfrom the
2 ' e [ e i i ng t.he fer
2Ceptll bELhE EPE gl W e Bale . Ro e Uir end of
tbtglst netatinghshhét e ea discNstrapdd waftable 26 is attached.
the neans
SBaUaifshatst RuteeL Snfdth Sio ot MplrS27 18 EifBarting 2
el\/\ﬂafet'e?j diyitshperipharat iedg evearesaBfadhed ¢o diheedirmsimference
n recovered in the
még%g'\ﬁayébe&osﬁfﬁ%ﬁg 6Q§“'S[%H%Bﬁ Jq\lgxis the structure of
t jB0H”id]st cl edai the dse@4L®f the substrate supporting means
19 is also fixed an annular, hollow wastewater container 28.
The inner wall of the wastewater container 28 holds an annular
cup 29 in such a fashion that the cup can go up and down. An
elevating means 30 is linked to this cup 29.
[0045] The substrate supporting means 19 supports a
wafer 2, placed on the upper surface of the turntable 26, by
means of the small support pieces 27. While the cleaning
device is cleaning the wafer 2, the rotating means 23 rotates
the turntable 26 together with the wafer 2. When the wafer 2
is carried, the cup 29 is downed by the elevating means 30.
During the cleaning of the wafer 2, the cup 29 elevated by the
elevating means 30 is retained as it is so that the cleaning fluid
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will be described. The first cleaning device 20 has a

" rotary brush 31 as the cleaning nenber. The first

cl eaning device 20 5 conprises a driving neans 32 for
revolving (rotating) the rotary brush 31 and a noving
means 33 for noving the firs1lcl eaning device 20
itself. The first cleaning device 20 revol ves the

i Vi 32 whil
obE Bl o She Rty KaRRdlAc 28, mpans 32 uhil e
EDOA@]t he uppextl@heustacetwfe téfethafférst2cMdning device 20
Wi 08 Bathed’ fhLHER SteAlRg, Heite {385 W, rotary
burush ﬁlle;gslmr@ dha/ameugzmem’perggﬂ'h@ fiost ng?abuwb/ d¥vice 20
t.he u ans n
S p ks s A Il TokaRE Aafsy FavaBlng, fisdet s Mk rotary
MUahlrrB].StanQi ‘ahﬁa?/mrgd me_?gw(e@ lfOrtmevlim@etrh@rfﬂ'stf cleaning
e .el e I.n a e VLN
RiErodtl JieBn’ ThE” firdh ciEanings deicd 1307 sayplvgs the
troéarpdrughl 8 1aby rageard offi the riving hadande3 2awhile movmg
%d)&??’? can eIf travel al on% i'e uide rails, Th
Sﬁf‘éu‘h he meviRd SR g'Jt a Y BOVifigealoRg, e Upper
tymacﬁl?ﬂhsPéOWmh anviarvdh i ef Iréedl\tlﬁgttlﬁé% heftétryI bglhgha:em the
%h%eiﬂél.e@.mé‘gnéaﬁ@%géﬁ deatis egnaten 206y U SN
qloowg71 he el éM@élﬁigstS@éanmgtdgeicf@rzw\n (té‘rn[ir’f@eﬁoéah‘)/ovmg
ru nmeans
oV 3? oith (e BLLEHE® RN e FiednTa 3 28 elgyfingeshat
degCh r&ygd;égd;; ﬁ%hﬂth%gt@é ﬁgetagl pg?\ﬁew @@d%O37t hgnd an arm
S | Vi S us S
S8 aNhese aBHIE fikeh oo Ehenipars enasriie levating Shaft 3.
f’Pﬁérhﬁ.ﬂﬁ %{?Ig\# gg gmnacf%\cljlf g@ awk\bmgyggehgsum% and
LBE E3edith e prnalh and P sattilian 54 secthab dhs Phoving

cheay By d@a{hcgeﬁltrfa@eﬂ w6 n hEthTeOtgﬁll)zlebfrHﬁB 46 Hy arm 39
means of the drj e ggl means 41 while mp
4

t RBNEBNSHdNnitark B IndPeRE Sal g Th Jesérvssr%eeﬂ is
OHothﬁawanyIﬂx%d/\ho lther heaid B theear®t 3DysPeNthatOthe rotary
e BRI eat ARl S e BIGRG Fit Rt e R arm 39
CREPI ig9el pafdvibwn RAEK 48hw' &fevidttn @ WHEfL 1 8 "BYd &her with
means 42 n el evatin aft 22 44 projecting from
tﬁ@etEﬂfaéValP %bgr'i‘i? él'ﬁv"&gldnﬁ nér?’@ 45 whose
9290458]fI xed W\Fé)&thethé)liyﬁugﬂﬁr@foﬁ BReetEYGhH NElEIRINg device
21 will be described. Like the first cleaning device 20, the
second cleaning device 21 has a rotary brush 40 as the cleaning
member. The second cleaning device 21 comprises a driving
means 41 for revolving (rotating) the rotary brush 40 and a
moving means 42 for moving the second cleaning device 21
itself. The second cleaning device 21 revolves the rotary brush
40 by means of the driving means 41 while moving by means of
the moving means 42. By moving along the upper surface of
the wafer 2 while rotating the rotary brush 40, the second
cleaning device 21 cieans the wafer 2 by brushing.
[0049] The second cleaning device 21 comprises a moving
body 43 with the built-in moving means 42, an elevating shaft
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along the guide rails. 5 The arm 45 contains in it the
driving neans 41. The rotary__brush 40 is downwardly

fixed to the head of the arn?45 such that the rotary
brush 40 can be rotated by the driving neans 41. The

AL RIEETng TR A 10870R (R0 0T Baky P aRd o arm

dsanehase ena (005G ketihe URDE endt of shef eterating iehaft 44.
ERIMAEYS 3 Ldabhelas shicd Rl o pgo 36 5o

cl eani ng con ured so
thednting nieving bodyl é3nsan welfetraveal @hongl thasguide rails.

T S HRIcRBAMmS 16 WPRTe VLS iear 4F CiTife Potary
4frustedt0 15 dowolwaredynficald yovthe aeddcbéamen@rihudB such
P 4 4B bfusheRcdh, S Tplaled 5 ERBLAAVIESfiBans a1.
Thee t&fmd4 6l Eani :_;g. deviacel Zowonplangsthe nelevagingahaft 44
9 - \Vi .el e

SogbehtsiEs e ok By BReaRe the AhVie ReRs 41.

b[@@S;@, andll\be:/w?:eréistwhotlerem ttk;se fth:subl ctleghﬁmag Lmspe_ iice 22
0L PSSR AP oy i 4BV S8 fdied 5o
mvan;gtzrg?gyzm_ calearahfy- tdav;fdiexam?g;ltebe\s%ga dew?ée':dhsz with
TfirB88RlEod ooy R U0 sl KBt iRy Bl sRe i iFer 2 by
o Statmonthg T sl hrdag s el 40 e
AR aEaleay' Vibsted. o8t LS IR I nfater 2
uNiagmély, teedhite deapingndeprreg 2 0thdhaehle heizzle 46 as the

se ond,n and thbi rd cl eaning 30 devices 20, 21 and 22,
spEAM NGNS P e rotating neans 23, the elevating

nge05130, theTHei vhird wbeasind? deddiceal@ fdoenprisesga moving
EREY i e SR RRR et L 3 SiVting shar
c O @rendctih@aFdm Ahe topnof ithéi groving ixodpym9 olaingr an arm
k2 WEREIHEE FRd B0 ber BRIt R olaAYA Mhart S0
offfiatrnowing bDiddy eleasiatgadeedcis tBE, gdid@3ailgnd5228ndn36 so
TR fFL Py hATapBY 18 Fart ST B Sl o e i rais.
60 Hdatozzle 46 is downwardly fixed to the head of the arm 52.
The arm 52 can go up and down along the elevating shaft 50
together with the nozzle 46. |
[0052] As shown in Fig. 6, the substrate supporting
means 19 that is a component of the substrate cleaning unit 11,
and the component parts of the first, second, and third cieaning
devices 20, 21 and 22, specifically, the rotating means 23, the
elevating means 30, the driving means 32, 41, and the moving
means 33, 42, 48, are connected to a controlier 54. This
controller 54 controls the driving of each component.
[0053] As shown in Fig. 6, the controller 54 is connected
to an input means 58 of inputting the driving recipes 55, 56 and
57 that prescribe the operation of the cleaning devices 20, 21
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stores a substrate cleaning program59 with which the

substrate cleaning system 1 carries out cleaning
operation, as well as the 5 driving reci pes 55, 56 and
57 for the cleaning devices 20, 21 and 22. Any nedi um
is herein useful as the rec ing medium 60 as | ong
as it can store the substrate cl eaning program 59,

-é'ﬁ‘S' fme& 8 BRABFYofS¥hReas ROMEr, RAM s6wd in Fig. 6, the

di sc- shape recordi ng nmedi um such as hard dj sc or
mntml)lenrra§4bt§ @sQ. capneeksd) torR RKOT dingfmedlum 60 that

%@%%O%: y;ﬂslthjé‘f‘%gi/éla%ggggzgf o'éj’l'%arﬁn'(ﬁgtzwutl"ﬁﬁﬁ%ﬁ ‘tHdubstrate
cleaniop| @ysmm|¢arwee%@§ttr clraning wn%m»casme{lh@s the
ggl'é)cuﬁﬁ" F@cnRIeEf 8g, Exanph@s 54 QQ?%hé”eFéEmhﬁ' bewidss 20, 21

e'retreat p03|t|on p03|t|on
defi aad iAny heedinim datherain usefuh asnthe secondingenedium

BB &5 fond, a0t i crecaibrsuigtig Headih Progrant 5o,
anearei then e meanery 25uch cas BEXNr ert RAM ednangisc-shaped
?ﬁéb?ﬁﬁ gmgg&ls a&@@h%%ré'ﬁérd %EC%FE% ol ﬁ{ﬂ iRNused.

I'ng positron i1s
deni5add i n t Mbehonetood «0f diordeoilbng the wiiiving & the first,

| 0, t s @l f
%e%ﬁg“gﬁoz'n?ﬁga CJCARERY, SoikRs 20, SO U I By, the
ico rithellapr 54 owt |beddescmb@d wnthmeﬁeuram d:loeﬁhEn@)”OWlng

V| and 22 conpletes the cleaning of the
ﬁ‘l’-ggeégzﬂé%peed-chang_e position is the 25 position, ]
qe05EH i n tHe theifoblevaingdidesariptipni, thehiretreteposition is

I eam n | . d e t
g%g hcggf&ﬁggnﬁé:ﬂgf hﬁﬁz‘iﬂﬂ%q &5e‘c§mﬂ’%ﬁﬁ L‘.Et JIftside
rmswafemz sint hehighodihe cleaniefg rdevice 20 Ebraudnzal is held
ectl Gea g Vi 0 1
B g e
dwwfeesz 2De. Zbafndezweio:leamm@téeﬁ/me 20tR21 eadh22 carries
ot her (so t n
SAUE" QEaRuhioratie g ot Ll TgY, Bbilen 1o the
Cbesh:lncmxg, deeficed 20y the dvari2anbal t deractorof ity awdlich  the

r di.nat c |.c_of

PG BeYIEE 200 20 il 72 A0 LA Tbby a“uatdf 3y The
I nlé%r@ng?erﬂjrﬂdmtlort he thentpaditiem, SdeSEBTesd in théehorizontal
interference rgaio n t
BT Lo RN D eintRubL e IR ah e o metetes
cohedtlzatrdngxof the wafer 2. The speed-change position is the
position, defined in the horizontal direction, in which the
cleaning device 20, 21 and 22 changes its speed in the course
of the cleaning of the wafer 2. The waiting position is the
position, defined in the horizontal direction, in which the
cleaning device 20, 21 and 22 is kept waiting temporarily so
that the cleaning devices 20, 21 and 22 do not interfere with
each other (so that they do not collide with each other, for
example).

[0056] The controller 54 controls the cleaning devices 20,
21 and 22 by the use of travel coordinate axes which are
characteristic of the cleaning devices 20, 21 and 22,
respectively, as shown in Fig. 7. Further, the controller 54 sets
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obtai ned by unifying the travel coordi nate axes, each

* of which is characteristic of one of the cleaning

devices 20, 21 and 22. For 5 the unified travel

coordi nate axis, one of the avel coordinate axes

characteristic of the cleani devices 20, 21 and 22,
the travel coordinate axis of the cl eaning

tgfé/ e'i‘?r‘eri’g:é h:%ngaehgfa&ﬁd I@hborvl/ébtlr‘i@ahn’ﬂé”whﬁ?ch will be
es e

crib be used Alternati vel
descdbed: ateti stnHeq)euﬁfen@foa ¥RHied atraveho:oordmate axis
SECANREL9, N b e Lhren pBrdmiceRids edbreof diicn is
clnamtarmcuqfaoeeao& the a&aamngrdc\/ﬁC@SoZOI Rd ﬁndstZZ For

%8%&9?&%9%1 ?&dora ﬁé@é hSne“B'ffﬂheed thd@¥Elcoordinate
a oor

coordi nate axi I'nat €
akasachara cteristic qfht:h%e;ﬂeﬂmmgedﬁewngeﬁa\ﬂ,cél2andna2 e.g.,

L8 ENEO Bt Bofe, SIEHRL LRy 485104 fifving the
highiebt cpoiadityat thatxi will Speci desatibgd lakem mmey be used.

SSECR RN, BB ST 9Bt A oP kBB trave
toavdinatm axdionaf dhaxekeamm diestiaas 2 heRheendt B2 may also

8, FS8Y. DO theaIRlwiy R crlpRbpe AR eRR0RY coTaThage axis

tan
mdtareebetistia afr éhe ;ﬁtrsttclmanb"fgtthequer 20 isndisedras the

G0 FEYBEe TR 22 BRETALRY B ookl axis
cd@aotgnsdimu oé ibei sseeondedclganihgevdavige t R and the
|
hsvfiatt Ws CORHCEPER SRS tritd EldrlRg' BRYGe 22 are
dc&m;‘zertéﬁ iintolethet athibied( traveBRDordiRate »eXis. onSp&mflcaIIy,
ie r )
2B Erab PP R HOFhE LBV dgViFREaq  Re and 22
Célasﬂdﬂg]rgtfeﬂgbﬁmlls hl‘i;enaingb b3 (duh {h:PC’respta;tWQS)travel
(Eadiingte) a%Rs. (AL isan €] BFLIBER, Bk ren88R ositions of
dthalﬁggstranldpsecoﬁﬁ cring Sievdseshdlnand Fl gis gi,encted by
oper.at .o r . ,
TRE2, kiR Yistiies dRtRyeBBathe REHEH phaltiGRGISF the first
nr_aﬁﬂlStE&d EREGingTdevices i2@ ardi p2 t§5daao’sdmbvhy|l|P3 x1 on
ke Erafel cufiTaate TaRRn g R Brselty dfe ke, 1R aning
Eaewte,zo hle dpreotdd by 01 evenfonsthe unified travel coordinate
axis. x2 on the travel coordinate axis characteristic of the
second cleaning device 21 is denoted by (hl1 - BP2 - h2 + x2)
on the unified travel coordinate axis. Further, x3 on the travel
coordinate axis characteristic of the third cleaning device 22 is

denoted by (hi + BP3 - h3 + x3) on the unified travel
coordinate axis.

[0057] (Example 1)

The precondition of Example 1 is that the driving recipes
55, 56 and 57 as shown in Fig. 8, made by an operator, have
been previously recorded in the recording medium 60 by means
of the input means 58.

[0058] The driving recipe 55 as shown in Fig. 8A charts



cleaning device 20 is as follows: the first cleaning

* device 20 in the retreat position Pl is elevated, as
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the first step. Next, the 5 first cleaning device 20
el evated is, as the second step, nmade to nove as it
is fromthe retreat positionzf”l to the

cl eaning-starting position P2 at a speed of 150 mmis.

: o . : o | i .
T8 Dpéuof] 87IURS Sy, ERARJ LAk, 287 ppBtrid 18 the
oirder ofetimmeag démi tbi0Examnple,1dhies aperatiade afo the first
e . o . At ' _
A aife 0TS B8 SURSASEOTH! HeRRRNY, B8 20 i
ahe réwekdupositme Pl Theeleafated, ahé&hei fisst steani ndext, the

S AeARiE 8 e 2 VAR R g Bk s ol B Fmpge t
fFMoav:e alfpeiébl dfg 1_®r0mﬂ s,t_hze; tt&tré'att hpa§itismap6Pi][thie to the
4B b SRR ot GBI SSTBPR  Phe et
$¢Iea|mitiﬂg tgfvicrneie menetMgglgaiair:)iS\gﬁamartmg np?sitéxsnitPZi i then
ASAE 4 SR 9 erh o Ths oSt clh HELIEB 2 downed
sitsep:gﬁhagfliie:r? Fmdéearam@t de\from Egeiecineaneng e$taaat%g Xbsition
283" {4 Werdobial U50adR BLAR PieE s bt 3 100Ms, o
ioﬁﬁ? ﬁgholg; ggfpl;e Treowafter, ebime diysteleanirid deeger 20edowned

f ti o t hi Ex le, dh )

e mers fshole 85 T jst o, BnE P cHafopeBpiftion P3 to
?meteﬂeanm@?hrpd positionsPénat ke speedosf ?imm??/s,tas the fifth
1 TS S . S,recil pe Fescri S S a er ey
L RFED. STt IEERIPE BV AR b EBafing end osition
gp.‘" s then é‘bwag$ﬁi & Eﬁefﬁk‘hh?h@dégﬁﬁa‘@%‘sﬂhﬁaning device

1 VI recl pe S own I n 1 Jd. ar .
opd HIPRtES  BndnafiE, J0claaNEngSalk fed 19 hPhe Fleaning end
i fﬂ)dslﬁ’?pn394?tcdﬁ:he?r]etﬁdm- pbsitibhsP Exatal epeldte of 150 mm/s,
oper | oNn O e 1 r

cl eaning devi ce, 22 i S.AS.
f @5 BNE SQMRIHSTRP ol d1G R ShadraBing deyicena0yin thy,retreat
PO dition P’@_iis,smédremtveldzgdafast tlleeféighthssttepﬁ Next, The
thir eani ng, devj ce el evat s, .as the_ secon
SBEShae T onm Ny (B cEe, B, pf s ilwindn BRI G pharts
P?Hﬁgbh@aﬁ%n%ﬁ@hé@e@émljtctl@_@n@ﬁgide?:\mePglapr@i@mbed in the
0 S. e. third cleani ng, device n the .
It e ok U thgaTie, dhss SeGfnagicading device 21
t hinr dhet egtrebtepeaftien, Poheést Bonthedl eand Ngeltevaseit A2 in the
downed. i s maoﬁ‘t . anet as iII_ is fromthe .
cI Rt sPar ehglrs step. This recipe prescribes no step after
this, so that the state of the second cleaning device 21 in the
first step is maintained.
[0060] The driving recipe 57 as shown in Fig. 8C charts
the operation of the third cleaning device 22 prescribed in the
order of time. In this Example, the operation of the third
cleaning device 22 is as follows: the third cleaning device 22 in
the retreat position P6 is elevated, as the first step. Next, the
third cleaning device 22 elevated is, as the second step, made
to move as it is from the retreat position P6 to the
cleaning-starting position P7 at a speed of 150 mm/s. The
third cleaning device 22 in the cleaning-starting position P7 is
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position P7 to the speed-change position P8 at a speed

*of 15 mis, as the fourth step. The third cl eaning

device 22 downed 5 is then nade to nove as it is from
t he speed-change position P8 to the cleaning end
position P9 at a speed of 1026mis, as the fifth step.
The third cl eaning device 22 in the cleaning end

osition_P9.is.ele , i xt t.ep. , The_thir .

S doaCals cBEL 2R, o A arTah cthe Bt EiEah (i Bevice
f22omdvineed | isam ade 1£b emdvp:oast itois Piro theecledniagt-starting
p03|%|l on I;:S at_a speed e.seventh

0B, b r e SERPASaT e PasTinR: FE Soh, SHeed of 15
rmsm,ts 011 E’ﬁelf@dﬂthnst@meﬁheashtrheckeaghﬂg gdevice [220dbwned

ontr r 54 contr s IvVin
i35, oo e Mo Une.spaatehings posidon P8
dcbl Vhegcleéfﬁum cends%)aglltl@ﬁ lgaobﬁals @é@l ”chﬂ yel sthm/s, as the
ver, | ont,r o er ontro e rivin
AL ELepd natts, FRlY SteSning dSvise 122 L i e, 88nfg end
f;ﬂbéu@wtm@g he ?Lewaftr@ {esl tles §&t35§t@pdzgﬁhe third cleaning
specC e I rs nin evi C an
VG PRl S b etz To ke rs TR i InERe cleaning
re:tgﬂt p@§ERir% ﬁpgr t@nﬂw@:ﬁmeag @@snmhtggs%?aegbééa of 150
W eacC er Cl| eani V, es
B/ 5o 55 Ahen S i, Sy f REEhINECRIea IAG deVHie22nin the
oltéteéabxpdﬁmﬁbhgpsh@ tihentddwaed, ref tee é@htlhpytept he
i vin reci 56.and 57 t hat c use th
|£\Q@§?‘grence -ﬂb‘? U%P”té'%'@utl é‘tﬂP Si hger é@"}.’)&g 5f the
56ledfing7depitied 2@ 121 el 2 3R aeeoruan&écwuﬁh the driving
conventl onal manngr it is nece%a;‘ar to nmake

ne
dFeCIPRS PaciTfes2BE 586 raspeshiv mH*wwqregftth@ecaﬁsro”er
leh%onwlgowé dFiNEhg bF thiee cROSSIY | dévidelRabot he1 and 22

tlne needed for cleahing increases 10 decrease 't he

FRIShEWRGE TollOING s i r ArAiBgeaRERLPSY oc2as. B0 and 57,
[PQéaéctFow hiife IfRAROBIedAGCEBLIE 1220 éﬁdomé tAlrd Efaning

driving of | eani ng devices 20,

22
ad&yieRnte wwetweﬂs@@m ataeg) élahmgafﬁ%gatamlsrg cleaning

Sta%eéhu@ lhf@rf@eeomtm@acﬁestw 60rhéhu%afmﬁgraem%s 20, 21
makes cl eani ngg evi ces 20, and 22 opérate

V\/latrﬁbu?t ||'h?tV&f5é7r iR REER Ba%%em%rfromelrst@rémagrm@ each
C'o‘tﬁ@rngypﬁ%lﬁ”@ 5€1é Singﬁ%‘ienﬁé’éhﬁ“#éﬁjéé‘ecof llﬁWLIEhﬂ’fé driving

shown in” FiLg. IS substrate cleaning

pre§iRes 592, | 55 sapgr 357 Fgla‘@e@auﬁﬁprﬁ%elrﬁﬁﬁﬁﬁwce or by
I RSLR{RIMG thed dH\AnYy’ reelpdd'&5cl 88N4AB 57 individually one by

one. In such a conventional manner, it is necessary to make
new driving recipes 55, 56 and 57, which requires time and
labor. Moreover, there is the possibility that the time needed
for cleaning increases to decrease the throughput of the
substrate-cleaning process.

[0062] For this reason, the controller 54 controls the
driving of the cleani'ng devices 20, 21 and 22 in accordance with
the substrate cleaning program 59 stored in the recording
medium 60. This program 59 makes the cleaning devices 20,
21 and 22 operate without interfering with each other. The

substrate cleaning program 59 is made following the flow chart
shown in Fig. 9.
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devi ces 20, 21 and 22, whether the cl eaning devices

20, 21 and 22 will interfere with each other (judging

interference step Si). 5 [0064] Specifically, the
di stance between each two of the cleaning devices 20,
21 and 22 is cal cul ated and 4fudged whether it is
| onger at any point of time than the distance between

d | L0 - ,
(3hher o1 lscFubERtEn Slealio 2Bodfay B, i ds first
Ao ed | fl(GrIm s$hdi dtizcg recip@sr BberS@dand %3 fot ihe aieaning
cc SSI st S t '
TG 2he 21 o e ueiientdY AL LS g BRYRER. A0 4, and
;mznwni]lcurmtaemfesrel\:nlitm dasha%t;rfer i(judgmg:dgbelrftehancecstep S1).
rference_w ur e n._any,two o
LPbE NG devobacifiCEfiys HERERTE, petircin Shah tup.of the
bféawiﬁg devnctw 20, 2hearid 22 eama?gumm:esmdl jSIJ(:,é@@d twhether
mum acgce ange a certain
borndoBger| Ak Aty wn?ﬁ!b binentfafinERe iystaiee ieteen the
Q{S»g)grscllé?wdﬁglld:@mk?asl Whem ditfey gt s ehode gidﬁe;ach other as
n the substrate cl eaning pro if it
iasshe witheutdetialy futiBiootatd SRR i digfahce is
¢efafHdid to 28s deninigauad, ac%hssnﬂleZZ:hméhc@@useIfnme distance
interferenc theyqia];%% de to c out c:lean

BRIWESHE] #R MGGy Gl ShdaYsabnger than
Et@teanﬁinﬁﬁmuﬁﬁp%ﬁdesgib'le(Sﬁaﬂarﬂge cl ganiigg jeldgedS2khat no

the ot her h f he cl
she obner fands ol pibyes  wdged Lha FehéooferiiBacgevices.
Bnt eh&Bokherpeiainad, M. thed digeaAkeTietortsi rasg two of the

cl eanin ram59 rporit the, first d d
CHERIRS o P Ns e 15 oShOTE 1 EBAl St RtipRaN | actEisible

dgiseaftacat ¢ ceirdsin gmmhldfhtﬂrﬁey istigrjuddedntha® the two of
(pr|0r|t|2|n ste

exa this order ma
ptheicleamined evies Mé!i%ﬂ&ea efoM nﬂaﬁea@m@ therst d

SEEERY] and tiwreher iseistidte aERANUNY VEFo .earhhesg if it is
flrst second, and third cleanln devi ¢

2ty G%Qp'é‘ttiih/%lw Hnde A RERTT \%WC byt ﬁﬁa%§- Jgatthé"?nﬁlﬁanmg
MBalfceS20, tm RG22 WillneyusBPHD |h|ﬂérﬂ§rleﬂfclet 'tﬁ%yoére made
t he cleani ng devi ces 20, 21 and 22. this Eﬁﬂ

t B €3yt Opi 6193)INds afiarasian 'ﬂh@CCPf a8nce| wa rr@\e 'driving
dextiRes285,1 58 §AE05Y, rrrelsg@ctwel gs;ﬁaeﬁnfg) déenirly rs@ep S2).
35 cleaning devic r|or|t is given

t he _
L N itBesatiogn han aratzrhtg'%év Céihaltn s &leaningydeyices will
d%%atc,bpmt@we,%m@@ e faﬁomﬁﬁgo%ﬁ S@t@%@%\fbcﬁe% rmed.

In eretr t SI L1 on rescrl

ed
ttﬁeo&ﬁi]\” ng ra'é]ebes eaniRg ggggg,arautSQ prIOFItIZES the
first, second and third c|ean|ng devices 20, 21 and 22 so as to

determine the order in which they start cleaning (prioritizing
step S3). For example, this order may be determined
beforehand as follows: the first, second, and third priorities are
given to the first, second, and third cleaning devices 20, 21 and
| 22, respectively. Alternatively, by means of the input means 58,
the operator may input the priorities of the cleaning devices 20,
21 and 22. 1In this Example, the first priority is given to the
first cleaning device 20, the second priority is given to the third
cleaning device 22, and the third priority is given to the second
cleaning device 21. 1In the following description, since the
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cl eaning operation, only the control of driving of the

* first and third cleaning devices 20 and 22 will be

expl ai ned. However, in 5 the case where the second

~cl eani ng device 21 also car r%§s out cl eaning

operation, the driving of the first cleaning device 20
in relation to the third cleaning device 22 nay be

dac¢miid ccletandhyedevite @llei§ohlebdv nmgthmm&trea‘amb@ltﬁon P5 as
drivin ce.22 in rel

d.cl
pieaaribed. ifd ta odrvifoad R dBe, ong ds dogh (raf Eafry out
eleiring eperatione 6ahe tlhmrmntl{dvo@f?]drmwg dfntheefurst and

M O o A T

tie6| @esd wherettire tslelcb%dﬂ(ﬂ@falrnglgdéevm&a 22 hfivbneadries out
| ower, priori t he substratec ni ng programS

§l§a§“ﬂ9e0.p@tré¥lp&fetﬁteedre@|% of5t 'Eq rsséed?P@ ngi@eyire 20 in
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|8E“8r|or|t and t he é’hlrd cl eani ng Pewc |

Hagi A9llPKdNGoBANBENor3R RENMSr e Wihe B‘&Uﬁ’ cleaning
G@Wée(zztm rﬂélath@lﬁ ecro’ ehenerdorti Aegh %@wcbOQ@}nay be
In this e he first cleaning device 20

5h§ntw\¥rm &n ébﬁl FRIMEINEBNES. i nterfere with each
bogzpenly 'Né)&theoﬁCtHeZ%stﬁls &f kRet HANiRY qwnbeess for the

?
d I 3 t hi b
T g Re e SRR b b i Pl S aoL TNt ing
%E é'mfomﬂ@%h@@e&etamﬁlgl Hevire DRenBIm§ PioWed priority,
Nk B

recip first cleaning device

ath"@ SHOSUTat & ﬁ@ea%mqo@reﬁ "fac'SP pHesSethithe niteafergnce region
ﬁlgs%ez%l Et A drihjgleﬂ) WReWIRIcht 'Eﬁeffu“ tcfeéﬁ'ﬁd”gjewce 20

aV|n t he her r|or|t¥ the thir
dideichgth ejemg;*eerzznrhav ¥ig aé fhee hmdu sleaping| device 22

'H‘é\‘?fﬁgertﬁgV\’ié\Neﬁgﬁhoﬂweéan ifterfese Wl@ﬁpéﬁcht@&éf' (Sktting

cl eanig device interferes wwth the 30 thir

dnéenfergnes, re@iorpst@r I kvovi ng fromthe |
ClGeeBNd- starty s pemﬂam?ﬁem atri@%tsltoele%tmagg'dfeﬁnce 20
di stante fromthe eanil n startln% osition P

peRdt thye third glepping tQﬁ\é}§e P dNERITRER iWithnepLh) otb@r only

LAl ChpBoifaP ClivEE oAl P HH A d T i 35 and 36.

posi tion he paSS|ng position 1 1s set

tﬁbeuraferref,eﬂent;laelSr eg\bﬁ B’Deﬂtn thesimtestgrence rre,eglpnstls set

hREY RIS Nt otaR i dtiobl 1o ELE""PLPF’OSMGX;“ v
b@06Rd of th&pecifigally e@mtﬁv@ dasisof2thendeivdsg recipe 55
tﬂ?r tRerdrt eRHMAgIguLf& 20 @t the driving recipe 57 for the
third cleaning device 22, it is judged whether the first cleaning
device 20 having the higher priority and the third cleaning
device 22 having the lower priority will interfere with each other.
In this Example, the first cleaning device 20 interferes with the
third cleaning device 22 while moving from the cleaning-starting
potion P2 to a position at a given distance from the
cleaning-starting position P2 (t'his position is referred to as
passing position P11), so that the region between the
cleaning-starting position P2 and the passing position P11 is set
as the interference region 61. In this Example, the first
cleaning device 20 and the third cleaning device 22 interfere
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| eft-nost edge face of the noving body 37 in the top

* plane view shown in Fig. 3) collides with the end of

the third cleaning 5 device 22, nearest to the first

cl eaning device 20 (the ri ghé-m)st edge face of the

novi ng body 49 in the top plae vi ew shown in Fig.
Therefore, a virtual region, stretching in the

3).
. Lo o €g1 g | ‘ _
JAth? ¥aich, SR iy el TOIAiilg Dt o RES! 8N o thac first
cleaning daviey 20, asarest 2 §bsi thisai clgasringhdevice 22 (the
IR ek Bhgk fotg, BFHe Rfoiing bRy, 37 RLS 86p Biahkeview
fshrawncirahigng 3dewotlédes pusht thei agdi wft Abepdbinchcleaning
Pil t . P
REVER 1200, RedrBsE * e thiEC HIE! LRLAING (888 220 (the
trh@abhtimoshredse ffaga tafethesimovinomibody t48 emdhe top plane
IR SheWdh 1002 f e TR efOrd el AL DRULOB Sl sehipa in
tthee Hiagyfizontar dneiction posngiogi fryrmnthéeposition of the end,

DEERA PhE BRBCH CafMg Zdabe M, REPSHECRISH ERGning
thevideg 2 poditioning on ttine tdeading edairbig ggw siticap P2, to
"V o Rgh’t ERBEERe! AUt BOSEE AROCIdb R device 22,
sobshedfiestctieaning ¢pevipead®Gpositkesing e thie passing position
g . o : . - o
ChEn s g KB edBYARALE UREIGRT O bineiorcs, the
clrelmrfh elgar?ae:alreg'rtg? ert petista chthZttmmJ_ re}tis frdmlelmh_ei pbsityon of
okt cEnCfafst B K SHIHT FedtiDS el iEpb e Having the
;:Ihcgag'r.n;gﬁigriog,r arfnifmef _f?rmteiletamPgodtewbrteit ?};O %a\zim{ the higher
t REiGHnG, Pslodilh ihy e ‘UBRRIRE EFUNT SRt dto the
tbeslﬁtioa: r<])goftb&egl&r:trhﬂ,stnsepa;’i ne'srt t?e(taheioﬁireg cl&zcarpitee\rQSZdevice 20
b, L mahEL ey 8r HREL g RARLNE L EHE Rrohaving

t hber édweat prosityj gmositioning lie thearleagingastantgng position
pesjtion P2 at a speed of 150 mmi's. Thereafter, the
fi'r'st cleaning device 20 in the cleaning-starting 35

pPeIG7ON P2 i Nekiyntde Substoatentdiganingi progdamt 059 makes
S A oL B0 25 AURES A Ry BRel Spt By start
Thdetinisg &l eaafeng2ddvome e i prederermidesd t olganiag-starting
frpocgr&l,ittlhoen Eeteodvilgp(?snQ%epsgirlldhoe{]rypg’f E:Retvr\}gfer 2 (starting higher
priority cleaning device step S5).
[0071] Specifically, the substrate cleaning program 59
makes the controller 54 control the driving of the first cleaning
device 20 so that the first cleaning device 20 successively
performs the first to eighth steps in the driving recipe 55.
Namely, the first cleaning device 20 in the retreat position P1 is
elevated. It is then made to move from the retreat position P1
to the cleaning-starting position P2 at a speed of 150 mm/s.
Thereafter, the first cleaning device 20 in the cleaning-starting
position P2 is downed. Subsequently, it is made to move from
the cleaning-starting position P2 to the speed-change position
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cl eaning end position P4 at a speed of 10 nm's.

* Thereafter, the first cleaning device 20 in the

cl eaning end position P4 is 5 elevated. It is nmade to
nove fromthe cleaning end position P4 to the retreat
position Pl at a speed of 15® mm's. The first
cl eaning device 20 in the retreat position Pl is then
nd i

ﬁQV\ﬂ@ hséﬁéﬁove gsg?{?\égd c%%%rfé{@;@allgﬁﬁ:dmggoﬁ Y% then
made &0 eampWg deomeethe, speeduimangee pOEiOIMgP3 to the
PIEAIAG SRk RRRIbRE ek 0aC BRI 08 H ThnTR NaThEbeatter,
Ehe Gest clﬁaﬁm@ tdeanced@rﬂerié‘rﬁ;ecleagung eDdum)tolSIltIOheP4 is
[ | e e IHO0
RLERes, °C1h RORANE R Siove bR, theSclaBiio BECpbSition Pa
taete ngtreakposition R cateQnsp@edie\chéSQalmnm@ st &pe first

0 e d r g4t o 1tio0
pieaping, S0ikE Y inZthe Hefelar PISHIEN 1Y iRetihdpwned
Keeerkigs. |1Q andoﬁué)m de of a wafer 2, hori zont ally

B30y o™, SnREEReBLEL Suth e B IRy d Bogrol of
l;ﬂI'S\i’ingonfEﬂ"te)fflr&tte cﬂaantngl daawaag_z:ﬂsvuthe mumVam déaning
[ 1 | (] ,
S Erant 5 Kedhs P8R Tedfing, vl 22 ERIRG the lower
grilerity vvlaetm_@p ipl liine VWEWIBDOWH)S!IIINDTFI B103)setFutteide the
 PebfHETeRERHRATER, LA CLRETHPE SRLARg H47KS, 20, paving
Xhendfighel @mdrityehas comenafsr of tihel mb_wﬁemmder gnafglon 61
e Sl oYY sFea o HRYiGe iSO e eh 2B
L00713a] nor e, Innthis enebbddnest; theheetnméﬁ |pl|?g\|/ulmﬂa| lf}]gmf the
Btk Cieiif, 387104 26 nekiig 0% HFdhER EdiaslR ishih e side
reﬁ Be\&BfGﬂOQI trnmnzé’ﬁtahyi dpeertcfreani thpe Mrw]afetn tzg(thesngmnhand
t. e :
LTt opr Ak |14, SROBECHE B e e retrea
r ﬁgf“{'}fgﬂzs Nafrethye thied V\aiez/a:mggpgbi\glceng?]}@a\imgsethescbower
HBFstNeis M o SRS iR T 1EE §ReP R, hasizeutally apart
sfrtdmrtg\e wdfiee B{thedafi-hgrad sidernp utBltbpopla?ié view shown

ullh G100 7D nFEaebal MiThchMnSB5RERL dach TiBaRME device

i Btaftfseckea\mmlg Bhevafars? fraanithe approxidthtd reotberof the
\é\op/\r@i‘%r te V‘@%é'aggc eo%\'/atf'e(rmz Plpn|I'esmsc§e\t/|nsgof}ohn@xttheh center of
the wafer 2 towards the side on which the retreat position of the
cleaning device is set. Furthermore, in this embodiment, the
waiting position P10 in which the third cleaning device 22
having the lower priority is kept waiting is set between the
retreat position P6 and the cleaning-starting positi'on P7, on a
horizontal line connecting these two positions P6 and P7, right
before the interference region 61. Namely, the waiting position
P10 is set so that the third cleaning device 22 can get
horizontally apart from the first cleaning device 20 sitting in the
cleaning-starting position P2, to the other side by the minimum
accessible distance at which the third cleaning device 22 does
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having the | ower priority can get apart fromthe

cl eaning device 20 having the higher priority,
sitting in the cleaning-starting 5 position P2, to the
si de opposite to the directb n in which the cleaning
devi ce 20 havi ng the higher griority noves fromits

cl eani ng-starting position P2 while the cleaning

ndtvirterfdld witkl grnifiret étla@frﬂhg bfvﬁdﬂ@ 20.ni ivother words,
accessi bl e di st ance]ﬁ whi ch ‘g_t gﬁnl n%ﬁ evice 22 29
thavWﬁjt'ﬂlge nasiEeno P Isysasego aty §hencidanipg deMice

jﬂ ng ﬁ?é“lﬂ&léielﬁn‘b?lt%@cﬁﬁvgw aparthifedrer ths ldDéahvng device
0074] Specifical

, Fig
caaving i BEQW ﬁf%ﬁ&g’}/\gﬁtg&d dasftgieoﬁ |,rgg startmg

s%%tne%ﬁ' to' @né hale BPBOdite "RY &He ANtédteor eirf &@hich the
position he waitin ﬁ,o_lzluon P10 at a s
[

asenimg sdthfé@ e%@t BRViRGe ghsr cPERRItYy ”H%Vgggp'ﬁn its
élB]aHi‘ﬁ%V@t‘[ag'Eﬂ% Daétuttldw #20 \yRiidowRed clégmmgisaéme 20 is

, Iin the substrate

qdeagm afh sOwaferi B B RUTORCERSSIbTe S11ok ag Al Which

(AT g v g, s g putes o
I

Ifﬁﬁfeswﬁ"@)e Clesav 6P %mm aving the highegmpiority.
ggﬁ’?&?“ ng tﬁgegﬂ%én;ﬁna@fshéhm fih 'TSh. clGamaghey ict€aning

Is'receive rom tHe novi ng means- 33 of theflrst
dewiee nd2 divi ‘d@ezmtrgﬁtceﬁﬁatlpﬁg Rthdsp&leyatad.of It he then

H}é&éS%eﬁ%UE ‘??H#Fetr?é) réﬂ@é’catgf‘&sllﬁhbﬁ heg st§nehe anditing

passing position , ed whet her the
position! B4l rf aishasd af HLS0cene/sut Shersatter, the third
c e%rédrﬁ 88&% EL9hon |‘§11 thef\ V@4 ﬂ‘igV?o\é’ltlbﬁe Hid®is downed

or t e first cleaning eV|c 20 to reach the
mawsardg uwsiwater 211 nay be cal cul at ed beforehand on

f o
TBO7EY' e NPy, [ HHje SubeigRooa AlingPBRograt 5o, it s
t]bdgmlszwlngtipes|t1h|eofﬁlr9l1C|e|¢dvnI@e qaydgedzanhawgaatéw% higher

o, B BB S0 MG TRttt i

dhéarfiergndeviegi oX0stRNISYY -t he  hi gher priori ty has

SHEGY oo cxpebi GG ECE SR itichih, e position of

ani ng
dihe drspxleaviing davideowrdr ipriangivedstram tcheeémwm H&eans

Y5550 9 IR S aiing EHRLE DA, el g e position o
(Ei‘tearfﬂrstgdleaarng)rdavnqeyZQ,eanﬁi@@éhlme the signal, and the
passing position P11, it is judged whether the first cleaning
device 20 has come out of the interference region 61.
Alternatively, the time needed for the first cleaning device 20 to
reach the passing position P11 may be calculated beforehand on
the basis of the traveling distance and speed, and whether the
first cleaning device 20 has reached the passing position P11
may be judged on the basis of the time measured by a timer or
the like built in the controlier 54.

[0077] Next,'after the first cleaning device 20 having the
higher priority has come out of the interference region 61, the
substrate cleaning program 59 makes the third cleaning device
22 having the lower priority start cleaning the wafer 2 from the
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step S8). [0078]. Specifically, as shown in Fig. 11,

* the third cleaning 5 device 22 is first made to nove

fromthe waiting position P10 to the

cl eani ng-starting position P7_at a speed of 150 mmis.
The third cl eaning device 282in the cl eani ng-starting
position P7 is then dowed. Thereafter, it is nmade to

pruastenmise, Slamnaasthreiys RASLghon P | uigs, the
periRhene i e aefiece2 2(startimedowadepriosityocteanisig device

@gﬁd-change position P8 to the cleaning end
%g%l)tl oh P9 at a speed of 10 nm's. The third cl eani ng

40078 22 i bpewficabdynpsgsbeavipdsikigorl Pothe third cleaning
| ot d i .

SSAEL SR it frst TR UR. b8 BV HofCHhe vl dog Elth, P10 to
dhelslEanihg-stardirafpesitiamd 7 ldtr d spesdhiafgl Sevnoy/ 22 The
i t it hen ; P6. | . | . .
S RIEHIFE 905122 Boche IRt 4BEHG ! fodffon p7 i
dbeve- dewmneded dihgreatier,o i$8,ist rmadei icngnodvet Heom the

fi . cl egni deyj L Vi T h i
q&ahife 3a g BYsaod 7 Yo ShE Sheddhdiab o bltiod ps at
d speed ofifler n2m/sTheflre ditdrdad etaing ldeviber 22 disetimemgnade
Vi - riviag._j r Ql . ' ceQrd .
0y BEGvE Tuphd thy' SHbRE-tRanERE HobitioE, of BIEREERGng end
tpesition P latani speddvotel @2mim/she Tihet thiatd mbeanimg device
P&, i v . as [ L: tep.. e thir
F2alll R Elfiind &f ddgtlord e 1s EmstlE oY 16, mpde to
madbeve dromv éhascidaniangf eond pdsitioet POato b tredre®6 pasition
t it Si el t,,a s d 1 S. .
Tﬁér@ f%eg,%eg eqfh;i%ﬁé%éﬁéishg Eﬁ@rggﬁgg ;St%etml;gé'”rd cleaning
waetviae 220 therdRtdat poditimedP6oais downigdd.rd step. |t
[ in t jti i.tion 0 far
pm@Z?jrm neoﬂfi @%t%‘?gﬁl@t‘:& ﬁE%%w@%f or 'iorﬂerafmrstsg' by
cpgafdrmgimga\mee a:b@vteedrmcrf b édesterss 19 top)ﬁ@,ttl@eh&ﬂming of
a ut. of t int rence region 6 .ag, t .
rBle TR, Syentha PRIk LR SRR cfM 8 i nt e cieaning
mideitc® 2Boereasimulianéousiy heomiiotlliedg toosdieaon P1wafer 2.
to the. cleaning-starting position P7Y at a eed of, . . .
| Bhrerafe ok R SHA] HiRRIRah e defics” 227 s ariving is
fuohheolrl]ddvi/nealcd:mwmrtbe tv#igh\/\ﬂ’ﬁerdrmggam%be Slzxghown in Fig.
step. e third cleanin evi ce 22 ed. [ s e 33 ..
52 B, e BB PRRATNE AeRi LR T thR PRiEatposition
PPét s ehevatgibeds chanfiesipesepi orNEgt, atheathirelediednitiy device
”Tf'elé‘@a%é‘& is, as the second step, made to move as it is from
the retreat position P6 to the waiting position P10 at a speed of
150 mm/s. Thereafter, the third cleaning device 22 in the
waiting position P10 is downed, as the third step. It is held in
the waiting position P10 for a predetermined time (the time
needed for the first cleaning device 20 to reach the passing
position P11 and come out of the interference region 61), as the
fourth step. The third cleaning device 22 downed is made to
move as it is from the waiting position P10 to the
cleaning-starting position P7 at a speed of 150 mm/s, as the
fifth step. Thereafter, it is further downed towards the wafer 2,
as the sixth step. The third cleaning device 22 downed is made
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seventh step. The third cleaning device 22 downed is

*then nmde to nove as it is fromthe speed-change

position P8 to the 5 cleaning end position P9 at a
speed of 10 nm's, as the eig&% step. The third

cl eaning device 22 in the cleaning end position P9 is
el evated, as the ninth step. The third cl eaning device

23 nﬁi\ﬁe/aatsedt li§ frRae tﬁe”@l/éiarﬂﬁg’ EtajihgoPosiBon P7 to the
cl eani ng end positijon P9 to thé retrea EOSItIOﬂ P6
S

aPegdspBenast F?L‘B%‘t\ﬁﬁs 8asAt he speeent®f sibp. mmks, as the
tsléwahtﬁl §€é‘p‘> ng 'P'ﬁé' ¢Rird? diBahifg" ?gw\a& g‘%s'dc%medp‘i‘s then

8omne he el eventh step her
2 ‘i%@"%‘é@tﬂﬁw@t |'$1tfé9%itbﬁc%pe@gr@hangteeposstloev%& to the
I
'C“eéé@ﬁ}%iw DS PD, B & Asedcr 1LOthBI §8 e eighth
&58Pr ol 1€ KBirdk icleaping dedcei 22tinckBentiapnied ead2position
2 14 Telbited OLLOMETITR Seey] NTHELERAS Yebfifla Wice 22
been i nput riving o r%
@evaéetizsfraad@rm Ipove asvitrig fraen the lerningiepd pasition

tgty o t | t

1 rohtfip HRADeBY! QOBINGE PO FESE sEivd oG AR By, as the
sentbrshep. [ 0beithixd G‘@@cfﬂnledeubzﬂ/QZ finethilretreateposition
B8 iy A48 ! 93 trle RAEURRER 435, ™ot hod of cleaning a

i n accor ce wt substrate cl eaning

erfb&%]n 59. Ndeefora, phihed ithe osettheg dnéarﬁergnce region
wnce 0, nd;f22 e e

baS|ps §5§of ef%e]eeﬁdrl Vi rﬁgére%db%u-s%ﬂefz dd % Pear?t'ﬂgram >3

oaawtqmamahla{vm@keﬁethm.aémreﬂewihqd aahdvumg radipeng2 and

senaRle e ativing Bl HEY Seatfnd” e "2p, Hafthrunly
diddlowing déna arigongaveciget e hilpterhas i beeny inpdttdad the
AfgMarATeCEnE W¥althg evRECR P EE N, TofoWiRG the
r@mwn@gth@clpmrﬁi prabrhay beemeistaraaticalty chemdé.ng As a
TARIIE o TR, Y aBR T RS T RS 78 ' 58 S8 are

V\perf@rmedcl eani ng devi ce 22 havi ng the | ower pr| ority

B8R 1! IASHSLLARES BbLRS BELIb S Rlining system
c[leparfmgmﬁtheamﬂfmdnorﬁg:leaelmg ghevaf@an arlrt }accbactance with
CPIE At=Shed e BEEaRE SB.om bR, SLpl B icor the
coi@mmg devidas 2i0pt 21 fand ke arreanonrﬁizecﬂham:l e@mithe basis
dgY! e HiViAY MeciPE $8Y&r the cleaning device 20 having the

higher priority and the driving recipe 57 for the cleaning device
22 having the lower priority, the interference region 61 in which
the cleaning device 20 having the higher priority and the
cleaning device 22 having the lower priority interfere with each
other is set. The cleaning device 20 having the higher priority
is made to start cleaning a wafer 2 from the predetermined
cleaning-starting position P2 towards the periphery of the wafer
2, while the cleaning device 22 having the lower priority is kept
waiting in the waiting position P10 set outside the interference
region 61 until the cleaning device 20 having the higher priority
has come out of the interference region 61. After the cleaning
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priority is made to start cleaning the wafer 2 from

* the predeterm ned cleaning-starting position P7

towards the 5 periphery of the wafer 2. [0082]
Therefore, in the above-described substrate cleaning
system 1, even when a plural34y of the cleaning
devices 20, 21 and 22 interfere wth each other when

g%%.% @ b yﬂgdae]f.gee MigHR A hﬁrl‘éfrité) ”ﬁaéeEbH’?é BE; %@ the

op rator rvely
icderiareoiceanegivy 65k, hlmet@lﬁadmalgydepecaﬂb@aanng the lower

BhFRYL ¥, hdd 538408 ARG 2Gne AhgtlP 22 B tne

erence au
peedieterioined eaniaagwlagmafaartlmg cau»otﬁntxsnbe Pdecrteasantls the

n t roughput of the substrate-cleaning
CRPBERITIA ¥nel HarthE

€ Substrate cleaning system 1 can be
[0PBayed. I\/bTbevefqrethenopéhetoramw mmcnme substrate

Fleal B SVEI” pe dwel Wiied sifPollhy o i uny Ggvices

20qd 21 candbe2Redatecferp008iih | aapﬁrtothmarwhletm tddeven in

b syshe
BRELFIABCE UL D ALOMNG roleBsna®. e ER 5 imadi oy an
opieratgr, norespectivelyt r @at waseti od Pgabut ben aleaned by
a retreat. posjti.on
BNt d s, SRtk P Blurd fY, ouid dRahiRe Uevitls 20,
@aoartd AR i whiilee dwwidirugtthle idteefdriente Bitowsdticady. The
|t| e c | ng, t hg 25 substrate
B TR S toh CIBRR T BERAfC 2 G Pl e "BebPedsed.

Imﬂweqmntllye ﬂrm/\mhr@mgbputyof:ahebeubspta_t‘&_atleiarrg ngnﬁaocess
pOSItIOﬂb qi st ance thISEOSItloncﬁn'\,{

Rettid Sbstiats HEMEBES sVSHER? o bRRoo Bren btavadian MarRover,
lteﬂevaerattt& neterdeabtpuakle dgl7V|H@ aedptd?,eES 56 and 57 again.

eanln st in i, sq that t

S0 i 1880F caeBSed Ebemaks ATkl recipes
vw,t Bsganﬂos7rm¢hbd hedatedni ng-starting position P7
decre equent eded to

AL "at et R TRUR eI e eabokeaeSFangd Substrate
Mcleanweg syptéire Bbctweh dﬁeanirb@ddMGérgizzel?a%ng the lower

eaning. system 1 ..the cleanin ice ving the .
BEBRY oIS feent waitkd SoERR A TBtHEst Fodfn g6 But in a
hebgittor mlzahta\m’ cdpant ﬁ’i)mttl@de&étré[a@mdsl”lﬁiohepse@éwards
l;)tsltlon Be vvaltlng?rfog?t g P'i (eleg (ii_‘

at&emtn%ts &%t PP PeRitioRy {1t cEpe horizontal
ddrrectllo@n the waiting position 10). Therefore, according to the
substrate cleaning system 1 in this Example, the cleaning device
22 having the lower priority can be kept waiting in a position,
the distance between this position and the cleaning-starting
position P7 being shorter than that between the retreat position
P6 and the cleaning-starting position P7, so that the time
needed for the cleaning device 22, after being kept waiting, to
reach the cleaning-starting position P7 can be decreased.
Consequently, the time needed to clean a wafer 2 can further be
decreased.
[0084] Moreover, in the above-described substrate
cleaning system 1, the cleaning device 22 having the lower
priority is kept waiting not at a point at a height level at which it
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MDL) at a |l ower height level, closer to the

" substrate, than the above height |evel. Therefore,

according to the substrate 5 cleaning system1l in this
Exanpl e, the time needed for,sthe cleaning device 22
having the lower priority, sitting in the

cl eaning-starting position P7, to go down after
sitzprdlisnfrochetie netrestn pogitiocr ¢S ad. tiogaruegt pysitide P10

(el nbS s barth 555Tad T PRl tyrection:
Mwnﬁj at2ai I@g_wékaheg%ﬁt cﬂeg%ilpm%gé'rb n@Sthé%utfsfcraaé, Eﬁan the
as snhno | 1 JS. , . rade an, operator, ve
& Bei g Bieleor OETEIATRe. ALESTHITS Hodlhi 6o Bytrate
cpeasiry $ystdmput ineens Bxadfple0Ofed timé hheeBede the

2, the cleanin vices 20,..21 and 22 are prevented.
Flehning crsice 26 Naaagn tieloWgr dRIONEY 1 BN in  the

@@_&hn%d,:ajta%n%obbgmoﬁ tre7 dtovgBOd 8ivrt Reter 88ditEg cleaning
dew&%z 20, 21 . and. 22 in ac ?rdalgce_vmth t he )
SHsDeadecEeaghfing f&%ﬁ%\%ﬁé‘& Yisthe ddmen negded derackeaning
e arare calh fuatstbalde eleapgddg 20 program 63 has

_tteen de bef orehan‘jenfzsl |l owi ng the flow chart shown

|

90483 13. [(Goemp he substrate cleaning program

63, it Tise fpdetonditidacds ©R Si Wh@dreci
reci pes t?%r[j t he nc?llgani n dgwgngl)sstgét gﬂg gg’,\)‘h@ recipes

whet R& aDkleS¢| 8a SRR B 28A pa Bhamadebyian operator,
1796 BEEACprebidhspCeciroRtd (i ¢RENELIdHAtA GeREEEMm 60 by

step S11), as in e substrate cl eani ng program 59.

1
[TOGEH)S of Kbe PUluQans &84 eani ng program 59, the
S te cl [ I i
BB Do BRI PASHIOIE 2 MR feafithd RA1LEE 20, 21 and
a¢2oPaanBEVERERd HEOBD '@¢W¥%@ngemllﬁbsessh gbhandbg7making

5P tYBIEr D rtro] hicUIRA Mg of tth@ LHAH

devices 20
interference step S11 that no Interference w ﬁgg occur !

bdilveed ZAdncaceaidrcfewithsthe sahstrate reaning pregram 63
foredin the %ESF?W%ééidﬁ l6p.) uagRd §lm§etﬁa|?§ cleaning

Cl eani ng devi ces w cause I nterference,

f Breaimiy 65t &s been: mashy betoretmpbfobowdng tlesdpw chart

I\ggbwrl‘iihq:ipljel§_ubstrate cl eaning program 59, the 36
substrate clfeaning program 63 prioritizes the first,

sk@B8d Jland t Bnrthe| ewbstigteevleaning, programe 63, 4b is first
afufgedle! ohN&h@" $8fsid Nof the driving recipes for the cleaning
devices 20, 21 and 22, whether the cleaning devices 20, 21 and
22 will interference with each other (judging interference step
S11), as in the substrate cleaning program 59.
[0088] Like the substrate cleaning program 59, the
substrate cleaning program 63 makes the cleaning devices 20,
21 and 22 carry out cleaning operation in accordance with the
driving recipes 55, 56 and 57, respectively, when it is judged in
the judging interference step S11 that no interference will occur
between the cleaning devices (starting cleaning step S12). On
the other hand, if it is judged that the cleaning devices will
cause interference, the following steps S13 to S18 are
performed.
[0089] Next, like the substrate cleaning program 59, the



whi ch they start cleaning (prioritizing step S13).

* Also in the follow ng description, the control of
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driving of only the first 5 cleaning device 20 and the
third cleaning device 22 is explained because the
second cl eaning device 21 is3®eld in the retreat
position P5 as prescribed in the driving recipe 56 and

Hibultte deahind ot oo, b AtizRs the "tk pacend and
Ethmmiqhgap'rrtggrcmmﬁégg nfen Z?Lan%jang sPfad 16 bgﬁ'tﬁeobé%er in
.arrylin eGl or e . IS Ccl ean evi ce
Gicth, thel® skeghereRing | (HMGnitizing §heRI Sdec piSsAn the
ffoi | oviniergt h:lerstrqbteanl nghede:‘drttfﬁolZ?oﬂ"am‘mwg hef | @M@g the first

pr,iori t et e first cleanin Vi ce
DyeRbing aavicers drand A% B (A ieabing daviae1sd (< explained
cheemi 6@ dryiseotdd hdearanighaiddeer 2081 {9 held N the retreat
[ nterfer% with each other. The tine calculated in

tROSItiRh Ry assPEetcilednin i the drivieg sectiRepeand mipes not
t¢aim-ys©@pcféalmnd a@%ﬂat@mm fically, on the basis of
the first cleaning device

2B3e%§é tlhggd:'-ﬁgl pethsegc.%g%tfat%r ¢lganing tpregram 59, the
chapse guemdprdiail T Mucsicaitek 54 thg posis o
CHie driYiem TRapeiog for e, rshaleRpinGdavise 30 having the
carghéut eyrfcﬂﬁfy drid @%M@bh@g réci?%éaéﬁufcﬁt %He 'l:ﬁuidh'd%anlng

first C ean

e, direction in which
GAGVEE 27 hadRg Eheanaes P'§°6'6Mo§h?et'met ife which the first
dereafitingn <Péinte 0] Ci"n‘a‘{/i‘r@?t 'Bhédl'ﬁ gapi 0%83 the third

cl eans the waf er I rec |on I'n
t REEFRINGt @Né%% ‘BJ%V!QQ; t amn@é@rw Icarclis@ifege with

acwehesthier, OPResSitime @alélﬂa‘ibtlei‘i'\t “&E, M"anr‘{\é‘f' ¢& stel?e%s waiting

third cleaning device 22 advances e cleanin

walmee, (setting: Waigna Hengist @R Sdin which a pair of
t hgoguijde rai Sﬁeﬁﬁ”lé"’éll\?‘n%r?’eth@“b%@?s Tfh%ﬁ%‘ca Rrinig" rb8fpe 55

regl on in whic |rst eanlng evi C
260¢ theddirsigcleadling, deviomizh andt Er@nvmgeraempg 57 for the

dQMh‘be c?@ahfrﬁj’edévlc'@:o'zzo'%h@ 'tYm‘éV?ﬁ'\ﬂPﬁcltl hﬂ'\ev\ﬂrsﬁ1 cleaning

t hi rd- cl eani ng- devi ce 22-travel I ng region, in

{ eviger 40 hawRtndnvhighen prigvsy, atr'n:b thesthird cleaning

ClRANEED M\ 29@!6\/\1&6 3

can interfere vmgt each %rﬁﬂv Eggﬁbﬁggﬁﬁr}% Qﬁv\# Ce%cﬁwzother
f il$ sealertatfthg Iﬂsmmé fézsam,p\@,emtdnracmna 37 which the first

V'c‘FeBL\ g Qfe\hﬁé fd)e@l i 8t éibegz 99366;5?8&@2];]0 YheMifection

I rd eanln eV|ce res

vilBi whigho ftnehethlr cleanlng devnce 23 cleans the wafer 2.
Namely, the direction in which the first cleaning device 20
advances while cleaning a wafer is opposite to the direction in
which the third cleaning device 22 advances while cleaning the
wafer, in terms of the direction in which a pair of the guide rails
35 and 36 extend. Therefore, in the region in which the
first-cleaning-device 20-traveling region, in which the first
cleaning device 20 travels, horizontally overlaps the
third-cleaning-device 22-traveling region, in which the third
cleaning device 22 travel, the first cleaning device 20 and the
third cleaning device 22 can interfere with each other
Specifically, when the first cleaning device 20 is present in the
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cl eani ng-starting position P7, the two cl eaning

* devices interfere wth each other, but after this, no

interference occurs between 5 them [0092] For this
reason, when the first cleani_ng device 20, whose

novenent starts fromthe cléghing-starting posi tion
P2, reaches the position (this position is referred

iRy PAF 3000 cL89ING PP MBitoly A, BF W the toir
pesiningn AeVvies t B3 nildi nbFesRRtesdNbl dhedi Mtigkdby atof ~ the
j h ' i em iyl i
Cftfinh Sl MOSEREE R0 AeBrIfE dovics pterfere
wieh ioshieirs puthaftemshisi ne tedferrpervecairs2between
PHH’ interfere with the first cleaning device 20 is

elTmnated. Therefore, the 15 interference can be
f00BAdd by nar iihis reaseny, awblesniihagfisslicteaning dexige 20,
- r | - . r axr
e i e A e e
peachesnth@2posiione{thisd positisassisngefesiad okp FY. passing

-nd i okt he i : | i g LG .
GASTbropTRS bR TRGHE RS EEcA TG ST e SR i
thet lnteqEsg-sharpogi pPasitipnl A% dandihed mynimaumaaecsssible
ti. T1 is the:td n Lhe ik eany :
iSFarce ot WRiEh qnsr Bfe Hieahiddedevie, 2a0 A dAne third
mbeanirn Bevice rdackla haoposnterfaral withwheash other, the
i nter. n h i ' iLGE: :
R R GEaC ERE U B elriig Ao IR, B2 SR AR with
vibredsfirdti rde@bing tdevicei @D nisedeldnfioatede fiTherefore, the
cleani n vj : ter PALIu; , . .
InEaHeREnEEoHT 10 RS SR RE e STiFdEiepping device
i 22 erreachncehe egleanbig-Startingr , positionnePheadter f thhe first
t hird g devi 1 it Qe
et ‘el E A YUAE (5] U e B8 L Bt
| B2 dévast exhdhed 2heNpamsking piosétion2P13.the ti ne needed
f thir ' ' af. i .
(88020 pr et Edeiad fof Shelfirsh AgRR dilies 20 to
t reo@sfrioinon thel edeangngtshartimg ppesiticam) PR7 tat thiei ghassing
the third | eanj i in s it h—th .

{ PPSitef eBhints dSHetEd5asTE  NERAEH gHERb L the time
phekaad fdrythérfigtheleawindsdevice 200 afterhdepartieg from the
needed for, the third. j ng_devj ge , af .
aefeatinggs s tnbonp ot iete At % pisfpte ap which
Pj:@teﬂferen&aecrbgtvpeehttIma_finsltosIgatning _dlee/isedm(amh the third
sifelnofy HaGild ™23 i€ SO0IABIEE Vet RLANGErds, time T1 is the
time needed for the first cleaning device 20, after departing
from the cleaning-starting position P2, to come out of the
interference region 61. Further, the time needed for the third
cleaning device 22 to move from the waiting position P10 to the
cleaning-starting position P7 is denoted by T2. Namely, time
T2 is the time needed for the third cleaning device 22, after
departing from the predetermined waiting position P10, to reach
the position (cleaning-starting position) P7 at which the third
cleaning device 22 interferes with the first cleaning device 20
with the highest probability. In other words, time T2 is the
time needed for the third cleaning device 22, after departing
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priority cleaning device) 20 in the interference

" region. [0094] The difference between tine Tl and tine

T2 is the 5 tine in which interference between the

cl eani ng devices 20 and 22 n occur, and the tine

for which the third cleaning device 22 should be kept
waiting in the waiting position P10 so that the third
moeamhmgpdedeterrmnéd waidvagt pdsttiom P10 et b aciach apdsition

tipestio €' SA IERINET G0rne S clidtingoduicd Shigher
phiorftiyr al;]eamagﬂdeglc@;/m?r%het mdtreeﬁ@rlfeﬁd@ regror.i on
| C 'S C a evil ce
ﬁ%g“ flere wi h tﬂg\‘@qﬁr}c& fﬁe&é{\ﬁgﬁa Ug\‘/‘?cﬁl ?@qog”gﬁofge'fs the
tih?é Wwﬁltﬁflﬂmﬁ@@ﬁcﬁ]b@m%@hfﬁ@'@?ﬁhnﬂgp@@vltéés 220 and
artin e 1T N I T1 0N
32n A AECbs P tNSatiBNe Tttt BIET RBeL kAd Eldaningy device
Q@/sgguﬁf U@Relptt\ﬁhft@hg ch t'?ﬁtew?”i'h rgfasér;clncﬁﬂwag go that the
Vi | | |
g 'r&ieﬁéﬁq%"}q 5%\2/'58 ﬁﬁe%%nm&\/ﬁ%qu fEoRbenterdaripg with the

irguldleaamg devicen20 he Gieptid Wittiedf hhle wieh T1 - T2)is a
cl eani.ng devi ce 22fromthe wz%ltlng p05|t|on t he

RS W War HY Ed N & Simgonoe dsich fop the Higst .cmﬂm @ewce 20
Wot e gate tha ftﬁfsmU?ﬁlPﬂflOﬁﬁ WIﬂcthhéaﬁﬁst \ehees i ny Thewce 20

s BoGEEEarE U Shei AP RIEaNING Bevisg: Bnds shorter

md ithie Rihe Heddedt fir ¢hd thllﬂl—@gcli.%ﬂlﬁ@ a%waf\@l gb after
set before setting.the 25 vvalot!gng}tlrre is a
i1

f RILHRD £ iT0fD ENGNPHANGePPSEID i HYy e@Ghd e p05|t|on

Pran fgrichathé rtgnp@scuaaﬁrh&debkéf@zgeaq HfBrfere with the
acceSS| bl e, distance at which cl eani ng

daistc €leaninyksdgyics @y f eN@m@lyn et ifr §'ﬂecf'é§h| fleaning
dgeiee 290 [QQBﬁ}té\b*Fom' | kget h@lei#hﬁbr stHtMeany d&tlon P2

program 59, the ubstrate cleaning program
neikay ! teRe oS ¥t Wéms ehgepantese 26 m.tﬁgrct rcéeanmrdevnce

PP DOfrigh € &N ivafliRgnpBsitMeb 0, 2Hd AW Beanin ng de devices 20

predet erm ned cl eani hg-starting position P2 to
tARd $2rdpHRY inkerfaee \)o&ftléreécgs@mﬁ ngT hetgfore, m *the case

PiHRet mleawzglsd%@gatw@ma%@ th® v AR, tlme : is made

Further, |ike the substiate cleaning program
s&@é@rate cl eani ng program 63, while controlli ng the

Cfoeass, 20, SFulted 451 Laaian: die ARG DRI Pio
tpg theedbirer @eraingidavige 22, Wthh is set before settlng the
waiting time, is apart from the first cleaning device 20 sitting in
the cleaning-starting position P2, by the minimum accessible
distance at which the third cleaning device 22 does not interfere
with the first cleaning device 20.
[0096] Next, like the substrate cleaning program 59, the
substrate cleaning program 63 makes the first cleaning device
20 having the higher priority start cleaning a wafer 2 from the
predetermined cleaning-starting position P2 towards the
periphery of the wafer 2 (starting higher priority cleaning device
step S15).
[0097] Further, like the substrate cleaning program 59,
the substrate cleaning program 63, while controlling the driving
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position P10 and keeps the third cl eaning device 22
waiting in the waiting position P10 until the waiting
time has el apsed since 5 the cl eaning device 20 havi ng
the higher priority, sitting_in the cleaning-starting
position, started cleaning (RBeping |ower priority
cl eaning device waiting step S16). Nanely, the waiting

%'ﬂ%e fir§f rdlé%hi*hgf R AEE benﬁ%\gﬁé the HlP& J:I'e%‘?nﬂb device

rst eani n eVI ce
daf enavirghdthéelowee @trlqnt\mlt@h the Dr&delt@rﬁu"megg waiting
2 e t e {i P
PSS RELDoBAY' ReehS RAL Tt FIKbniRE® dEViRe "2 waiting in
the waitied pésitionr PlBeundil the waitthgdime hpseealapsed since

HE e fiopap B L RE AR Y thoet BSY Sitging in the
sltennSﬂg?—)staangexamltmn,vma’taeted hecleaming nd keemnigas lower
BARTEY 890l H1508s MR BEed 616y, "Neliepy the waiting
daira&si_esdstrs’sd:hiydhehd|ffersmcech>eiaweag they tirne 28t dviahgthe first
el depiced 2 SBHE IRaTAB0 2 Wats®Ua Al tbs, tirge ot
deliate tha Iﬂurdwgctelaenhgv\mire\prceorzz ydepattsefrom the waiting

predet er ed cleaning-starting position P7.
E'éﬂ Eh% ‘the third cleani.ng device 22 starts

c[lOEEﬂﬂShg t he Nexter ir2 ﬁheommhstnalteanieag}mgapiroggam 63, it is

BRlddqornabRI°SAE WaRRY, ARSEY PRy BIERSE! higpaspe first

[dé@@l}lngndeheceummavgwg:l tHami highprrogrieoni68,sthyted cleaning
rformng,the abgve- de cri steps S11 to S18, .th

3 idigon Piapred PRt S By ey FRE S8aGTRIZ nividther the

dvaiing tilméhieas elagseldeaamde dnowe BY arttmer built in the

Si rru%tpg eogaly controlled so as to clean a wafer 30
% erefore, as for the third cl eani ng device

2@30993 dri vAftgri ﬂw@mvaimhlgettlmre aecsoetammj wiihkeet bhe first
Ao FeviCe 10 RE e he Mapiers PRSI FarRy ideaning,
t tiee WaUbstiatROSI ¢anMdPlProgsathesBomdvestide §firdnici¢éaning
{BBVIRL 2 g EnBL ABEE: SBPRebcd Chit. b Fminec
atleaninte ssattingg paitiong Ft‘nre Thepeaftd, theenthifrdt ldeaning
sg%%ti(r:gtfz Cslt%frrj}{1 ?:geé)rﬁi r%We wa er%?c‘:r%au'ng cleaning-starting
position P7 towards the periphery of the wafer 2 (setting lower
priority cleaning device step 518).
[0100] In the substrate cleaning program 63, by
performing the above-described steps S11 to S18, the driving of
the first cleaning device 20 and the driving of the third cleaning
device 22 are simultaneously controlled so as to clean a wafer
2.
[0101] Therefore, as for the third cleaning device 22, its
driving is controlled in accordance with the driving recipe 62
shown in Fig. 12, as in Examplie 1, and the third cleéning device
22 is kept waiting in the waiting position P10, as the fourth step,

until the waiting time has elapsed since the first cleaning device
20 started cleaning.
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makes the driving recipe 62 and controls the driving

of the first <cleaning device 20 faithfully follow ng

the driving recipe 55 that 5 has been input and the
driving of the third cleani ng device 22 faithfully
followi ng the driving recipe B2 that has been
automatically made. As a result of these, the

baopidescri benhsetfirnstiplafter e aetheg f WarBag ti te
%103]] As d S%HEI e&i abo?/;e t he substratpfgécl eanlr(iJ 'me step

e@ver | Eepfeaiipgopiegram néaha@%@matlcally
GhagesnNthé dvafinlg 2etrpe @zcgrrd:ﬁ@:eﬁtvmtshtﬁéeaﬁvh%éfﬁt he first

|
q ggﬂlﬂp@ Cﬁ’é@%@e%ozélt%q&wéoﬂg%\ﬂgu{i?ﬁ: &r){vn"z@crecuaadSS that
%§ %Qﬁﬁhﬁu@faﬁﬂetﬁé'd’#l(}%@e&f RReSPhirar cY%&? @'lgf%\ﬂ@e 22

devi ce avin hi gher“priority and
fadihfully7 fQ)‘lIOWH'ég 15the edlfivi@deveewe?2 Glvithatt hbas been
| AR mBtC maaﬁe 'Ad rBsHY BF thidle, LT BEy QL EG ibed
avin er prlorlty an eaning device
BLepsyPh ’é‘h§]480\ﬁé? perfermed can interfere with each

s cal At t a
3] e on o BALrAI dtfole) SHe sl ot LRaifing System
t hdncthianFxgmrde perfmavig ma‘émd grfecleaning ta wafer 2 in
| t

B dating ML Mbsatq eenRRE Hrodtamt 63, Wampely. @
hp@rf@rlltwofartheyctﬁmmﬂotda\ﬁﬁesf%@e 2 tand hazcaeanpngntnzed
d C I r e

Jebecn'tid Basier HERIRILE 0pkos SRt bk Heanin device
haou hgvm@ ﬂhﬁ/\évgbﬂroprlpyltb’oazﬂ kbeedrivongt hecipe 57 for the

E”H% e}"’alin:rﬁ%v@ Q)éﬁ%p\ﬁr‘?ohtﬂﬁé t}Pn%\AE th@Mid which
pthgrude;/a@mg i dewigeer 0 V\/ll'taNlﬂge m&eahimlgedewrm;'nz;o and the
CHH BTSSP K TR U, o i wi
agatheomlt ISngathrI@tedlaamd 3thet halcedatexd ttime i$ set as waiting
brfiger THLE specifikally, S Tacnakged. b ShertHifing, device
e@@afllngothe hiaighief eprenuéy bke weevet feoin rheatclebindhgtst@mrting

pr0§t|t|8'ne§"iI ge) tHEV ii4nd %g.alrt fvﬂiu'@l'} r@ee Gleaping device

ani ng-starting st Ion and t
t Hﬂ@wngr thel kighery pdecymtxe d3esiapetr istdnfenet wati3the cleaning

LIPS B9, e MAreT ISR S AEGHAAN " GBHLE me T2
clrmde@ f@rv\tﬁeercleammm dawvicel 22prfm/angrlhheetbwer priority to
BRSSP LAES ek O P, WRIg! UpsBRILERTDY to e
posmon P7 in which the cleaning device 22 having the lower
priority can interfere with the cleaning device 20 having the
higher priority is calculated. The time obtained by subtracting
time T2 from time T1 is taken as the waiting time. Namely, the
waiting time, which should be set in order to avoid interference
between the two cleaning devices 20 and 22, is herein equal to
the difference between the time at which the first cleaning
device 22 departs from the cleaning-starting position P2 and the
time at which the third cleaning device 23 departs from the
waiting position P10. Therefore, the cleaning device 20 having
the higher priority is made to start cleaning a wafer 2 from the
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the lower priority is kept waiting in the waiting
position P10 wuntil the waiting tine has el apsed since
the cl eaning device 20 5 having the higher priority
started cleaning. Thereafter, when or after the
waiting time has el apsed sinfé the cleaning device 20
havi ng the higher priority started cl eaning the wafer

PrelBferficed) IS fartRg "h MIofovE2he tiads  the
desiphery. Sfathenyalesi 2i avhite. the TheaoirgrdenjcdeRR2cbaving
havi i _ .
tRFcTOYEP BRI T5 REPE WALitf o sHid SwafihibosittdIF P10
EI_LUWalr tee twiaithegi fimee yhag etlaesﬁf singe 1[I1r)a(a‘.4¢an|ng d_egnce 20
. . - |
fﬁﬂﬁn:‘?% é*vfgn‘%&dz%ﬁ@:&%%Z?%?yf%@*ﬁﬁﬁﬂif‘iegﬁr%ﬁ@ﬂ en or
e e Waldhg 2imm agzel i it hni alevi 20
:thg\pi?‘glri an H; g%crc arg&q Ia'ﬂglff td;s;alc?} vi%g eegiu)‘pg(; %véce
anc g}é rra_dghby g);m _o%gré\l‘f%r,e re%%@&'f’geltb? YN er-: the
%eatg'ljrmge ﬁ\gzﬁe;ﬂ?gam@gat;@g Iov@; ?drmnt?ma?afmffrom the
st ST A0S ORRL s g MR bt 7.
?T\Elwf?!el Iekﬂartlﬁlmggfz:l@%iggggﬂ t?'tam)g?\lge tihee rleased, pepdityhehen starts
t f - ¢l i . .1n the.,.
BRI sl BN S GBA BerSGaad boion e
i ving i pes
?r@]eégl _anpl SZH_'Z\% ﬁé eThe“,{si nglp] an bIabo_r req ired to
d Tess ifsg ENG 5RRGYE dasthieds osHbstrate
beleraefin:_;\éaly?s%p%ﬂog? eyExawplen 2) piiea I('|[:)tt\,4e«:)cﬁzfttthiet6 Em:argggadevices
Sgagﬁgﬁm ?'haFi . 'étzg\rfgt Xb(@%h:r:%égﬁi %'ﬁ"érop‘@r‘g?‘org”ven in

haueo tibmvcepveithotisé yd rivirag detipest B8, re6aani g7 B@de by an

TRPEY e o War B 2 B BO B Gieatd by Bperating
dthei dgaoinghdesieesi BQ, d2Vi aed 22 af @l S¥nentime, while
acc?rda ce

ith t bst r.at | ' 63 .
segrediacake Puelaion JNCHdBrERFB0 DRMERER, ey eniTe, time
t heed emnicigadevacewaf2d, 21cand tBus22bér dodransetier and the
EX

RSB BE e AR aBunprBFREE. ry T Nibstrate
delearingl sytshenset ogdnpbieoiiipravedl veMoreovBe thesbperator
CL s, S5 AN Ml (8T S8 dgaill VoPhe time
and labor required to make driving recipes 55, 56 and 57 can
therefore be reduced.
[0105] (Example 3)
The precondition of Example 3 is that the driving recipes
64, 65 and 66 as shown in Figs. 14A to 14C, made by an
operator, have been previously recorded in the recording
medium 60 by means of the input means 58.
[0106] In this Example 3, the controller 54 controls the
driving of the cleaning devices 20, 21 and 22 in accordance with
the substrate cleaning program 63 stored in the recording
medium 60, thereby preventing the cleaning devices 20, 21 and
22 from interfering with each other, as in Example 2. In

Example 3, the first priority is given to the second cleaning
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device 22. [0107] In Exanple 3, the first cleaning

" device 20 and the 5 second cleaning device 21

interfere with each other not only in the vicinity of
the cl eaning-starting positig but also in the
vicinity of the cleaning end gosition, unli ke in
Exanpl e 2, because of the driving recipes 64, 65 and

i NeRkg r I ' ; ;
ool e &S%ﬁgﬁe?%?? AP g5 (INEP! €, 31 first, qlpaning
devica 2 mnd sthasthind prdosidyt ingivent tagthe ibind egleaning
g%i{:é‘ Ahe substrate cleaning program 63. [0108]
Namely, 1n Exangle 3, the tine in which the second
&pé&ﬁ/]ng devilBeEXaMRI@ Ag the: firisgheleapingrdeyicendOt ped the

SecOn cReduith WIEE 28 iMReriare M EaER SR, Dbto8Rly in
shei yiemitheofir the ngleasdingestantingr pasitibinr srutcladani ng the
ica 2 t i Vi i RNE: for.i:the:se
Sﬁglgﬁ]ﬁ]gegg\?ﬁgem&gwnﬁq Egniggf p%'gt@@%ﬁtllj%kgl ﬁ@ step ple 2,
berause ofi hednping renpes redt iedh and W6 showre ihi Fég. 14.

THfrOte, ERAMBICS B R rROCHEm FXauiE 2 manner
an whéemsthehavaidfneg thmeNsmsief, in tbe setteng ivoaitimg vifimod step
t fil | ' | C whi | | '

S il e SUTRIAE CRARRG BraCKaRE RS " Lo ch The
dE5dM] cl eanifgmrlyj cin 2Exaimahe e S, withee tiineaninngwithieh the

U G Al 26 SGNIFLL S’ PROMLE ARl Bl tne

Jiesdd Chata milice Id evriee s2@ ohav ihgabih e glovdev ipréoratly taaavdinkerfere

SR o108k CAIGAAAS G 890 1A% 1 e, BAIG) recine
dedifoe the® firsdveleaningt device i2Z0erd ther écivirg redipag65 for

s B 2bghyrg SVEROES 1 BBe ST AT B9 sten

a&14hi dn thés theamipieg tbe dheectsenoimd wiieanting filesti cReaning

ey 29 BLEON Ay £IL A, (31500 B @HbBop,jn which

i thee slemoa dricdl@aning fdevice 2 tadieamsdtve ogafl, 2andNawesly, the
"R (ESSHECRSE PR, AT gk E 0 SR it
sele@ardngl @awalerd@viisethEl sameheas hive dorgctioni ireavhoch the
{8k e e EAED| b, SAREEL AR e ind e pger 2,
cirebeimg ofi¢hiecdireatiodairemyhiatha pairsof theajuide deNs &S5 and
2963@%&#& Seiﬁoggdition, the speed at which the second cleaning
device 21 travels in the horizontal direction (along the guide
rails) is the same as the speed at which the first cleaning device
20 travels in the horizontal direction (along the guide rails).
Therefore, when the second cleaning device 21 is in the
cleaning-starting position P2 at which the traveling of the
second cleaning device 21 in the horizontal direction (along the
guide rails) is stopped, the second cleaning device 21 can
interfere with the first cleaning device 20, and even when the
second cleaning device 21 is in the cleaning end position P4 at
which the traveling of the second cleaning device 21 in the
horizontal direction (along the guide rails) is stopped again, the
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cl eaning device 21 can interfere wth each other not

“only inthe wvicinity of the cleaning-starting

position P2 (in the first 5 interference region) but

also in the vicinity of the cleaning end position P4
(in the second interference f’f@gi on). [0109] For this

reason, the possibility that the first cleaning

de¥bhe %Qeéﬂig\?t dieVies f 21 ey ri‘nfé‘ﬁeﬁ@%% ¢he2Rir89 cieaning
device 21 is €limnated by noving the second cl eani hg
device 20 2Namebsethefiiminclearingsdeviee 2% and the second

FISARERMC 20 AP It recwalf S BEREF, 05 3R in the
vigimityg ot ahe nglganing-siartingy positionni BAm (in  the first
EETe e RN Pul e 50, (T SicBLP 33, Bk ARG enc
MasitiopoBAt (iorthesseepvdr kitardensnds reagssnhg positi on

toi il d the..j .
b¥90d o' tneel (DS Craskdry, Qe coUSIpUlYY HiRE the first
dleanimg- dexiad nd0 podiigthitorinkeréereewithe theceatond cleaning

,hg devi no, fro h . .
e Lo fe ol U BV s The "Sacand i gauing device
R, witog® Inoyernenheatarthefrpossibe Idiegningtstareirfg pisition

api | ] ' f Lt h. the, secan I
HE2R% e, A5 Bhudl e MK 158 LA AR Yo sitting
déni theatledniygrabairtig g Ip@sd'eimmﬂ’zlql prtheg m‘gﬁmum Zccessible

Y st a e .cl.eani ng, .end.. _positi.on
AR ERY ST iEha A P ERC SN B0 Becons
deleacengsdevicss tioes nott becurehinpasitiorodst fefierPdd to as
b m ni a i bl e,distance at whij.cgh .
i#é&?‘@r eﬂggﬁg%%sﬁgtsﬁocc 'ﬁe?%é‘ésn Pﬂési‘tﬁﬁstto avoid the
((:ilr&emfer@rrta/itn,e raakemg tte Sesbrdeahaani devicteVi@ergdlch the

I_S.:PQSLY] | s referr as passing position .
CLIAamiRgESAAhd BB Y bl RaERh AP AP, evice 21
braseiioved fieorhi thed c3@aniregrstertidry ipegitibnr PAcko the passing
cl §?ﬂ:|&gﬁ£ position P4 after the second cleaning
de & 's noved to the. passing position P13 from
]tcb(elthani ng Barctheosi then B_éss[lgllliﬂ)l] thhe ttih;@ ﬁiegﬁe@leaning

r c Nk C to e fromthe
AxFe SLFAM e REBEEE 3t Eog SareRhelfapingideVice 21 at
posetend dfl¢idanidgnist etimiynaket. bameiwngt thie sEbnd cleaning
t?e time-needed for the secogd glﬁ?nl 8 de¥hce %1, )
aPP¥IChegart iNIdOPT oINS RBt ¢ SEQ 'sngf? f4r thig cleaning end
ppsisﬁﬁfion P2, tgotmeqmdnsiﬁhm mwiagi f:rlrmrﬂJJ;Hé1 fidr\siniélléaning (cjlevice
'Etoersigtriﬁac?n ﬁt\e\zlveglréatm%gseecr% pgsﬁ?cpﬁ ng4,eglyc?:h2el nglpnimum
accessible distance at which interference does not occur
between the first cleaning device 20 and the second cleaning
device 21 (this position is referred to as passing position P13).
It is thus possible to avoid the interference by making the first
cleaning device 20 reach the cleaning end position P4 after the
second cleaning device 21 has moved to the passing position
P13 from the cleaning end position P4,
[0111] The time needed for the second cleaning device 21
to move from the cleaning-starting position P2 to the passing
position P11 is denoted by T11. Namely, time T11 is the time
needed for the second cleaning device 21, after departing from
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the first cleaning device 20 is avoi dable. In other

* words, tine T11 is the tine needed for the second

cl eaning device 21 to 5 conme out of the first
interference region after dgggrting from the

cl eani ng-starting position Further, the tine
needed for the first cleaning device 20 to nove from

tH‘ne wkeaning- mgtm@tnpgé’igﬁoprgglzhetdzlr@éttrm?tlﬁé %ﬂﬂﬂ)n 11 in
1 O | S enot.e | e | S
fachi fitertershirs etreeR i e sacali jeaningvic 21 and
@ﬁéeﬁrﬁeél%fatmﬁ Hméhmﬁ%eﬁebﬁiébl@d YAl dtHEr words, time

t|o to re E % osition (the
T3 ibrthe e meeaed: s orihemacond eeaniar deyice 21 to

‘ébﬁ@@'@@t aFviRe £@stNirered e t e
evi ce le th tﬁfe hi dghergt '%ﬁogifﬁé’o%fartmg from
i

ShRof AR G- SATSE OSIEIoN @ 4 L nEuRRedth e tiiee neRded for
theapirsg cle'%ﬁ'ﬁiﬁ Cfevite 30 &0 Pr%’@étfrﬁgnfﬂ?é" \{\{E?cmg position

osition 2, to reac

predet erm ned viai tin
B Cirtng Gesning Braltiiacpositeon, B isr danmedodondr12.
NSHEIPY el CE1RhiighehePtirpkl tn\ée”c{éti"”f eTﬁ?éﬂ fifdt Zleaning

inthe' first interference region 0112
deviceedd t?e‘t@éeﬁqnaﬁlnglfmm\ t¥he predetermranede waiting

tﬁd@tﬂdﬁ wmgh ftbrSFeiaBFmertfh%"e 88it§ 8Pé‘£n|h|§esgartmg
time first cl ni ng ev 062

mﬁltm)tﬁ’adn. whlﬁs tm.ftrSﬁgclﬁa@mg ohevice 20 interferes with
Vt‘ﬁ'et 's@aohuweoearnntg Qﬁ!wE@ @&ewm th%eh.@hgét C;f.lo%aéﬂ.ney In

devi ce frominterf ering w
cfé'\hfﬁ’em sotime Tothds Wi tlmeeme(emgd forithe ifirsk eanmg

| t fgat
YSicer 207 ster! NephMingoRcth Bie! rctfighihined witing
tlih@5|§lﬁbﬁéZelt@ahﬁﬁgho%\n(tﬁétloﬁlcmtrt@ thamdmﬁmwsmhe) of
tihe, f
e, SECph ey e fidrieopRdaty dRARIAG ublite) 21
dlép‘aineufrrgtﬂﬂwfﬁﬂ@nﬁa F€gigMposi tion P12, to reach the

30 d
P51 1580 30 Fha it dndelbdiien 2GR0 i S GR0 T2 s

eani ng devi ce
Nebve | fjmeeie rwhich Hirstetdgdfergnemican doguse 20 dbpatinse for

Wmﬂkﬁ%ec'fﬁewgaﬁﬁ@@ %é\sfe@ibtg Buifdé d{@\rﬁe mﬁgga' h the

the departure St c eani ng
W@ﬁlﬂ@ep%ltwm]d’st(filrfdnwlamngt tieyehiinl onder itot préeemt the

“ﬁ]}%%legaqghgm&@(/fc\:gh?g)efj@f HFEH%tr?@ge \X)’&W etr{ 1I:1;econd
nak@m@godexrsce [92)1113]Om nthmloihembbddneﬂhert lﬁmﬂet-r €aR) is a
pﬂ%‘gta'tRﬁee%ll?é tth% tﬁﬁ&oﬁéeaka%ﬁ‘ehgeé’ée&é cIR3WiRG device
21 to reach the posntlon P11 m wh|ch the second cleaning device
21 does not interfere with the first cleaning device 20 is shorter
than the time needed for the first cleaning device 20, after
departing from the waiting position P12, to reach the position
P2 in which the first cleaning device 20 can interfere with the
second cleaning device 21. Némely, even if the second
cleaning device 21 departs from the cleaning-starting position
P2 simultaneously with the departure of the first cleaning device
20 from the waiting position P12, they will not interfere with
each other. Therefore, in the case where (T11 - T12) is a
negative value, the first waiting time is made zero.
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side of a wafer 2, horizontally apart fromthe wafer 2

- (on the right-hand side in the top plane view shown

in Fig. 3). The 5 retreat position P1 of the first

cl eani ng device 20 having the_ lower priority is on
the same side of the wafer 245horizontally apart from
the wafer 2 (on the right-hand side in the top pl ane

Yo@wjhown | InFifls SnbddiFBRE, thi Pé‘h%a%"wgftgﬁftps of the

each “cl eaning device starts clean

EREORHPEIBAMRG: dﬁ)"é@n?érhavlfﬂ@uet%fl’elgf@r pnidriyedhon one
e VST 81 wreh! be HOMZBAA N9MhobRE RS ¥hlydfks YAIEh the

2 towar retreat - posi
t"lﬁé’lfchéa'ﬁii rsgd@evn ctehe dopetplapgr iewnstewhnin hig. 3). The

?I rst cl erbtgr%t%me p(;%vaﬁcgﬂ Sﬁﬁgk:ﬁ%*ﬁ%gl glﬁewt% ?@hﬁf”)ymg the

kewterwarioiriy us ent thritssrde $B:|e hef ithieeviafieenze @gzontally

S pposi.t e
%é’asﬁ.%'éfﬁ?“? T dhehe et 88 PR bR, plane
WNERAWD tife Figi t Bng pbsirthen Rh2 thés sembsedirhent, each
a dewi 0 ont al
Chenifg Yo RSV 0 Bl TAGERD oot
-tqeé\teremfnth@ waﬁelt Rn@ara cheansithre Meafervanwihilbemmiag from
e d de
e cEhlis: SHCERERBAL 3 e ad AE iBhC8) Blor e retreat
mh@nclcn‘artheg deanirg deyicd ido seit | Fuetfherrmonet hin this
h osition, P
SaBohftng A SoRInd iy oo YMBORRL 8 A aning
IdﬁWCEpZanavmgdhebbm@amldmbyn|§5ke;b1’e waitiany !‘E}set outsnde
\V I-ng er i t Sit
SR Freerar R AT O BERE ) hkndehlr e (ene
Fidesppesitai stoansaidat omfi cshdeme ttiasnantrn@ dea/ar@ng@tartmg
I o ot 1 nt ere
YRR P2, N 14 LrEREP i BLorlicpBt 6B HiSe ene
tfivetr ddeahingi dewpeoiﬂt edrp bae mbxr@@ntamyl Bp%@t WHoth the
t he hi.ghe
B oY, SRl UL tEg 1o (kb starting
hpositiam®2 towarektied dtivert b&isf{thedsnd@ ) plors@ceiwlsf,@id one
2 v I rtin 0
0 ) Bl BRI ER G E SieA:E 3 avhighehe, fifst and
ts@eor3d cleaningt dievidere20p&tedid erott hﬂeﬁf@r@n@lnﬂﬁ eHMother.
fl.er epar.t fromthe apni ng-startin
oL St BrbS ISR RAIAG: Pbiol S 25T Mt the
seleaming| devicg 2@vhaenylthanidwer m:&uﬂmye@blﬁr@@apart from
'fﬁ@rélgghﬂggmﬁéolcteh‘ilf 'hra%tlnﬁlﬁ";’m'rﬁ hdeervprnorzty, S|ttmg in the
cleaning-starting position P2, by the minimum accessible
distance at which the cleaning device 20 having the lower
priority does not interfere with the cleaning device 21 having
the higher priority, towards the side opposite to the direction in
which the cleaning device 21 having the higher priority moves
while cleaning a wafer.
[0114] On the other hand, the time needed for the second
cleaning device 21 to move from the cleaning-starting position
P2 to the passing position P13 is denoted by T13. Namely, time
T13 is the time needed for the second cleaning device 21, after
departing from the cleaning-starting position P2, to reach the
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other words, time T13 is the time needed for the

" second cleaning device 21, after departing fromthe

cl eani ng-starting 5 position P2, to cone out of the
above-descri bed second mter%erence regi on. Further,
the tinme needed for the flrst cl eaning device 20 to
nmove fromthe waiting position P12 to the cleaning

pogitposi ﬂ|30nnP4\éh|3:h?etn@: ﬁslefblbn'ﬂlkllehlﬁm\i‘Mdgwé@ i% can be
nee ar the. fir ean evi ce

brekpfitel Teglf Trferrefing With tBecRErlahing device 20. In

pblét i wo)rlEDsZ lttmere“l?:\]@ ig thI@OStlhhé’nnééH%@lg'ﬂw ec'Hia second
si tion in ani ng devi ce

eﬁ‘?éefﬁ éjse‘af?hz hea&S ﬁ@@@éﬂgnb’%@vtg% Qlfsawmstartmg

bbslthoghelsz ptobalvrhit Youtn 6f theV\Dél%veIdé?ch%d' Ssecond

e SR L FRgIOrS f (MR prtiier MR naasdarh fog the first

ebsa tirgn d%wcetzo teasove Feehh ithie wiifit: gsb Ft: Hepizdﬁo the

rne Si de t he seégnd cl eani ng devi c ﬁ

E& %‘PNQ/ zBﬂSrHBOBe it i) dﬁn@tf—‘ HY ddcbnd amely, time T14

it ehéertfmee neede@nfof Othe fi F§t dd:lfefa‘?ﬁ aC%élﬁaéﬁefo after
ndt maT14|s 20 th

drﬁpé?}l E%”l: ed?!@&‘reteéﬂa“?% WﬁtfénngﬁSImur‘cﬁlt%eto reach
D NG hd  WOSIERM P A WRECh " the  first
HeanlG o SRE 6 nlertete s cwitls sh secamd deanag device 21
hizANthe Hﬁg/h@ﬁ obé@ﬂﬁ?@ﬂd VR tdtﬂ@rtw'a‘?bs Q“rﬁ«%‘erm is the
(%t her had 5‘ negati Vv

H@Ql’?\%e‘i’]%%dg?f € tf'rf&tsGl%@B”w cAeVitg Z%V|aé&21departmg

o DM 1L s
t

gsget X9 é?n?hémﬁheofltﬁen@@@nyoleammg device

fa I 2 ep ¢d
(1ghe B0 SRS Doy RN RIS R iference

v!ﬁgdﬁnthe first cleaning device 20 can |nterfere vvlth
Issyond c I digFediericae ithe eérﬁdtﬂ?ne Ti4 is

0 cl eaning device 21 ar s fromt
c"{?@aﬁ“ﬁ@ é'f‘aWh"gl’g sRsond dﬁteP rENAR tCameOgsLy, wirtd thee time
dRRantHiER ﬂfetfh%tfc’:léﬁhlr?d; e&@\/ﬂ% a8y isHou aO Lr Q"By\@gltmg in

iting position P he two cleaning abeck
elW@éﬁ*Fgr@QﬁﬁlﬁneBéR SohdihatTibeeffinst, clieanihg cbeeice 20

1
w%?ngr(cﬁ ﬁentle;lrfjeir)en'c‘é @v&jg?ghéf Igé’%é)htad]m,:% %\Ezr;gewce )21
ey en - T14) is

a6a waking dimed - s€eBnthaae

a negative value, the time needed for the second cleaning
device 21 to reach the position P13 in which the second cleaning
device 21 does not interfere with the first cleaning device 20 is
shorter than the time needed for the first cleaning device 20,
after departing from the waiting position P12, to reach the
position P4 in which the first cleaning device 20 can interfere
with the second cleaning device 21. Namely, even if the second
cleaning device 21 departs from the cleaning-starting position
P2 simultaneously with the departure of the first cleaning device
20 from the waiting position P12, the two cleaning devices do
not interfere with each other. Therefore, in the case where
(T13 - T14) is a negative value, the second waiting time is
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are conpared with each other, and the |onger one is

set as the waiting tinme. By so setting the waiting

time, interference 5 between the cl eani ng devices can

be avoi ded at both the begi \%gi ng and end of cl eaning.
[0117] Thus, in the setting iting time step S14 in

the substrate cleaning program63, if it is judged,
PhatiBesdygsis of the driving recipe for the cleaning
fevic havi n% t he hi gher 10 pI‘IOI‘ItdY] and the driving

Bdil&l for t E‘ecf'é%fnlW@'tU'églﬁﬁ'\m@ﬂ ghehsecoodewaiting time
Brrboébﬁ'ibarte'ﬁiwmeeféﬁa@ﬂﬂ’@r dﬁﬁﬂcﬁ}]é‘%fhgg Lo h"ngSE as the
priority and eani ng devi ce having the Towe

MYaising ytieae. i nByr 10 esewlﬂﬂ edeh Walfengtvwrrﬁ r‘mterference

Hetoveen h?hé' 'E?eéﬁlr\@' H@JIEEst‘@%n Cﬁ@agmpgav' SbSEW the

interfere w herin eac cul al ed,
@rﬁﬂ'ﬂﬁ%ngcﬁ%@d Dﬁé‘@ﬁﬁlﬂl@gt he calculated time is

ot sy B St AR 41803 924 i en

S tl"@Sﬁ dﬂ@aﬂmg degnaig Gbvifcit muudgadweolno\kbe basis of

terference i1s avoid
Mmruﬂw@d shend g vimanecipe, famthedleaningfdeviee havmg the

| |
IPSRICREIERY, ot ALY ke Hol 5 (A Bangr griory
tEH'ed otrhauqhganw ste\eseahavingethie i lowey petoriey 66an interfere
n cl n
g A La T TR )
SHeaming Fdeylcgs (@ee Mitgrfers wmath8)theamehy, eash tlme is
| VI C
s&ﬁrea trépdgsgpd Fcﬂ‘?géétf rrfé %Eiﬂgﬁ% ﬁ@ef FS&‘E‘% B tBene is
Nest ast the Nva|§ltngzlttmm ngByesd xetpihig dehethaetinlgstnme even if
t t rom_t
e ERG FRcET S g BYE i bl TaBE the,cleaning
t thev e Maaangnghet lauwengppn@entty ovillPhisrfars pedth 0éadt50other
e 20 in the
9o, PR S, Bl Ml o)
TH211Bist cl e‘hmcngjld@vut@e os Hwaneple St b lda'mnng of the
o 1
1SSLAR8 LR ALY 0 034 Wbl 168 H1Fu cipmingdevice
fZzsaresc@mtramhedgndeaccrercm)ndevwetdh tbenﬁd&mg reripeas5 and
S [ A P12t . .

g ra AT ATkl kY D, g thg davino efpthe first
rmﬂeanmg tdavitef 20 dsne@mccorelarade ewitht thef ididving recipe 67
CJsﬁQWr?gn 45y G% ebSriRnes tfou%s]er I\faor\\"\{aerle,s a2 YBE&h in Fig.
15, the first cleaning device 20 in the retreat position P1 is
elevated, as the first step. Next, the first cleaning device 20
elevated is, as the second step, made to move as it is from the
retreat position P1 to the waiting position P12 via the
cleaning-starting position P2 at a speed of 150 mm/s.
Thereafter, the first cleaning device 20 in the waiting position
P12 is downed, as the third step. The first cleaning device 20
downed is then kept waiting in the waiting position P12 for the
above-described waiting time, as the fourth step. The first
cleaning device 20 downed is made to move as it is from the
waiting position P12 to the cleaning-starting position P2 at a

| Qh'eordrin‘/hﬁéﬂ 'HeduB‘% FOET ghe Hbfrﬁ?@olcimgs ﬁ%}ig\]g "B higher
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sixth step. The first cleaning device 20 downed is

"made to nove as it is fromthe cleaning-starting

position P2 to the 5 speed-change position P3 at a

speed of 15 nm's, as the seygnth step. Next, the

first cleaning device 20 downed is made to move as it

is fromthe speed-change position P3 to the cleaning
epeedosf t1b0 Pamafs,a aspdbe ofifth0 steps, déherl"@feeghthe first

pisingndeyics; € AIBRECKLEH CLoMAr B WAlel2 "aE the
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LBt sPRL b RBRE! e BRI E el e e oned is
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0 nin ice 22 h
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el we 1 rsS cl e I N | ce e
|eéﬁ1%ﬁan eYaiFle %?ﬁaﬁﬁg %Eﬁ%ledﬁ}‘?lfﬂé scéﬁ@nmg device
mbr@lltavtaSed nisEralee tbt mova 249 it leA*fl\@ﬁl tha dcleanlng end
SuUpsiI.ra nin st.em CcQ 1. N Cl eanli n Vi_CeS
R HoRaBe S TN F et SA e FozifiBh Bundtce aheed of 150" mmy/s,
centhel temih tdtep.dr THentirot ¢|éan¢hgaaewéie2®cms th8 retreat
VI n rec pre erm ned

accqr.dan with dr
E‘ §ﬁéscmﬁ'?cdqvép prq% ?l%‘@é’eﬂ%‘ St@Rni ng
qemirep; cal qHetdsvir dfhehbafirst Qﬂeanﬁﬁg Vdéencreegopﬁavmg
r acle dewdeFlawn ahlg r prlorlty and
&?!%.SPT&OP@CP{S&’W dneadr ﬁgngeO c@%é\h' Adrding device
22 ohatihg ahe rr@werstmblrmﬂw%recloqfaebngsée&bﬁt«‘rdwéﬁ P that
and t he cl eanlng devi ce havi ng

the hi r priori

ey 0&2‘? pot orlnttﬁﬁed'ﬁ i Wit} f epehwi @hetach Bhﬁerlntgﬁ@rence-
SwéEvEBR @ﬁécwr@tedléamgan@vw tZO‘gah'd”ﬂ:hé’méfﬁﬁd t&@aning
cl eani ng_devi ce havi n(geé W&g er priority start

e 2t RancBBoa¥aleed 1Bnfhd Farm@ BrannG 26 in Example 1
cheani ng-starting position towards periphery of the

substrate; keeps the cleaning device having the | ower
priority



waiting in a predeterm ned waiting position; and noves
the cleaning device having the lower priority from
the waiting position when or after the waiting tine
has el apsed since the cleangag devi ce having the

hi gher priority started clednhing, and makes the

cl eaning device having the lower priority start

cl eaning the substrate fronAIMsedet er m ned

cl eani ng-starting position towards periphery of the
substrate. 2. The substrate cl eaning system accordi ng

fo cl M%dbstmhéf@ﬂe@rtlh € Btéﬁ“cﬁfm eising’ éle@ning devnces
coor di nat e axes, each a{H£C is c racferistic

tare ?ﬁ@'%v?cé‘*‘b&ﬁﬁqees or £PALrOkBbr T 4CET 5&3@9 the

HRhong WF fitRd Eramahgcadedidad ejmxiascopdidnget ithhedriving
waiting tine by using the unified travel coordinate

EeEipespratetesipiiedi e cl eani ng system according to

clai m herdhigr@id cbReraipgyt rol I er judges, on the basis
of the driving r g for the cl eani ng devi ce having
t he hi BR&TL Z‘F%rt?'tey e ingedgViGeRy recipe for the

cl eant pglcinktee, Y iRg basd oYes AHIUATY recipbsbher BBaning

the cl eani ng deVi ce having t i gh priority and
Qeé/aWnEanégl @ higher wer!%eansr.aarﬁfvl@anrec1pe "for 2

' fdga TRAVAINY REow@PdpEidirtyt NG Wehé! Y \Fv’nﬁf@h the

en |t ed that the |nterference can occur.
meaeurmstﬁﬂsveceu Baving _t siohesomtiogty oaraithes, cleanmg

Vq;eﬁfgénhb(nr‘i@etﬁé’rlbﬂ/@éﬂ fb’n&‘ﬁ%yl HQEe%téFFeF@QNﬁﬁSEECW other

rrvin reci eani ng devi ce aV|ng

rarghéeterth@r ra bcudﬁae@ HéMedasva iaitéag gémesr t he
cl eani ngaReY G *@é’éﬁﬁwq H%\)lElé’eﬁaWﬁ Irthteyhl Hégal%ﬂbiﬂ&y start

cl eani ng devi ce havi ng hi gher pr orit
cqleamrm; e i sebsigatagf rtom aomedmte@mm@dc@}ﬁamng starting

et th
e T
cl eani rkeeRyi £88 cd@anm@r Ae\ica t havirg sbaedower priority
e\ﬁ‘émﬁg'm éﬂs’re?c!?ét%rmﬂfé%%ahgrwgrﬁimaohhea f@! cul ated

wal t1n ubst'rate cl eaning
syst emaOMEItRg cl@a¢1|agrﬂav1cw@\én@ e dower peaeritgh from

'fhé"%%&r‘i@eq&eﬁﬁm '\"/Qnéiﬁ"drc%fbé%'t?\% vH]?mtb' Qlt?ﬁé Jas elapsed

p[lorl orns cleanin
| singe dinet h@lecaruagu rﬁtﬁ\dém t@Vviag n@"ﬁt hlrelgrtﬁmerprp@rlbw syarted

N h t
PEIAITR, SRl IMESERITS CRMLL 28Rt R, tower
cpeiamityg- stta;'rtucrlgapu@,gtrcba mtnstrate from a predetermmed

cleaning-starting position towards periphery of the substrate.

2. The substrate cleaning system according to claim 1,
wherein the controller sets travel coordinate axes, each of which
is characteristic of a cleaning device; unifies the travel
coordinate axes into a unified travel coordinate axis; and sets
the waiting time by using the unified travel coordinate axis.

3. The substrate cleaning system according to claim 1,
wherein the controlier judges, on the basis of the driving recipe
for the cleaning device having the higher priority and the driving
recipe for the cleaning device having the lower priority, whether



interfere wwth the other, and a tinme in which one of

" the cleaning devices, sitting in a cleaning end
position, can interfere with the other, and sets

| onger tine anong the cal cul afed tinmes as the waiting
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6. The substrate cleaning system according to claim 1,
wherein the waiting position of the cleaning device having the
lower priority is positioned between a retreat position, set
outside the substrate, in which the cleaning device having the
lower priority is held when the cleaning device having the lower
priority is not cleaning the substrate, and the cleaning-starting
position of the cleaning device having the lower priority, the
three positions being on a horizontal line.



9. The substrate cleaning systemaccording to claima1,
wherein a region in which the cleaning device having
the higher priority and the cleaning device having
the lower priority can interfere with each other is
set as an interference reglor’?1 and the tine in which
the interference can occur is obtained by calculating
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9. The substrate cleaning system according to claim 1,
wherein a region in which the cleaning device having the higher
priority and the cleaning device having the lower priority can
interfere with each other is set as an interference region, and
the time in which the interference can occur is obtained
by calculating the difference between the time needed for the
cleaning device having the higher priority to come out of the
interference region after leaving the cleaning-starting position,
and the time needed for the cleaning device having the lower
priority to reach a position in the interference region, closest to



the end, nearest to the cleaning device having the
| ower priority, of the cleaning device having the
hi gher priority, sitting in the cleaning-starting
position, and the position o& the end, nearest to the
cl eani ng device having the h gher priority, of the
cl eaning device having the |ower priority, sitting in

the cleananhgodet/atd iHEvinBOshei RIGhdR- ubs _
ngt,hod of cl ea%i ng su{agstratperioﬁgp’sé*@releavmg the

cl eanin
M‘?I’Eﬂ Bp%t'f)ﬂe driving of cleaning devices in

accordance with driving recipes predeterm ned,
C rizingthe St%ﬁs of : prioritizing the cleaning

i ced SHESEAER iGhgantig 1Iwstemi eowiprsng wleanineridevices
ffeF @lcdriAg tigtehaHd 92 b ey i
drivi ng regi Bg ?lgrsgg@%gl ?{f\inq?ng &g\#génﬁgvrﬁg é&’qt&&ﬂﬁg the
d"l’\’)‘ﬂ& yof athengleaning cAemiees clivardoaprdariaee Wikh ndriving

traeipegBeedrEEPiiihegand the cleaning device having
the Tower priority can interfere with each other, and

set ti ng'ReEipatheicantgoliere as a waiting tinme; making
the cl epiirmgizevie ity Hlé@ig'é?her priority start
e

cl eaning a substrate from  predetérni ned

cl eani #8Lst ant the hrsistofon duwindsrempepfuary adéahheg device
%ﬁra;-@m' ; c ing Lce L hge th .
I owrgpﬁaieo?i ty \/\rg'l—ltblpﬁé ?ﬁ@; é]prggg%{é mr%g#%]vafqu re?g cleaning
gRYiceoRavimg aoower tHéoktya@mdntievierencaviregidrhén which
I LoV ; e Si.ti when or :
ATRE IR, deviEeThaliiy, &g KRR bligk ! AE%. Pag ripgning
dtevice having theelawgheriqnity carny intenfess withesaimother;
and makj I j Ji Vi he | qwer . .

o or  (§ 2ReS e cFEahb HRVIEE HEVIRE haChdE priority start
pF18asirg nihr csukswatentrosnapt prgdetermioed ateaninig-starting

iRfR Yot rﬁgepéH?ﬂoqr%ﬁ Bhél%a‘f %ﬁ@igbﬁ rate

cl eani ng nethod ‘acc "wherein travel
coor di rk@epaxtbe edepnvigwdedices kaarmgt ehiestiowerf piority

Ay dewvd ' X ir | ..coordi nate axes
AERTBin 8 BieretnTfiied WA YRS B8R 388 o ar o
and t hen@xiasi biget cleaningsdevidey hasiing tive lowidri peiority from
t dj X| strate_cl eani n .
Y R BRI erk by, WP b S 0h08s naving
okhe fighasipriofityhbadréamegoutwfpeheointehfereticearégivn, and
dewy in +hi g priariky and the driving .
O e "R IR AL RAYigUTYh (FrRbuarority start
peleaning, theesubstnate from a predetermined cleaning-starting
position towards periphery of the substrate.

11. The substrate cleaning system according to claim 10,
wherein the interference region ranges between the position of
the end, nearest to the cleaning device having the lower priority,
of the cleaning device having the higher priority, sitting in the
cleaning-starting position, and the position of the end, nearest
to the cleaning device having the higher priority, of the cleaning

device having the lower priority, sitting in the cleaning-starting
position.

12. A substrate cleaning method of cleaning substrates by
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set if it is judged that the_ipnterference can occur.
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having the higher priority. 18. The substrate cl eaning

met hod according to claim 12, wherein the cleaning
déSi ce hbhei sy hdtcateoveeapingrimgthad accordiang np claim 12,
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T 58 o BRat SR U Al o e E M creristic of
a cleaning device, is set; the travel coordinate axes are unified
into a unified travel coordinate axis; and the waiting time is set
by using the unified travel coordinate axis.

14, The substrate cleaning method according to claim 12,
wherein it is judged, on the basis of the driving recipe for the
cleaning device having the higher priority and the driving recipe
for the cleaning device having the lower priority, whether the
cleaning device having the higher priority and the cieaning
device having the lower priority can interfere with each other,

and the waiting time is set if it is judged that the interference
can occur.
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lower priority is at a position horizontally apart from the
cleaning device having the higher priority, sitting in the
cleaning-starting position, by a minimum accessible distance
that is the distance of the cleaning device having the lower
priority from the cleaning device having the higher priority when
the cleaning device having the lower priority gets closest to the
cleaning device having the higher priority without coming into
contact with the cleaning device having the higher priority.

18. The substrate cleaning method according to claim 12,
wherein the cleaning device having the lower priority has a
cleaning member that will face the substrate,

the cleaning member moves in such a fashion that, after
vertically come away from the substrate, the cleaning member
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20. A substrate cleaning method of cieaning substrates by
controlling the driving of cleaning devices in accordance with
driving recipes predetermined, comprising the steps of:

prioritizing the cleaning devices;

setting, on the basis of a driving recipe for a cleaning
device having a higher priority and a driving recipe for a
cleaning device having a lower priority, an interference region in
which the cleaning device having the higher priority and the
cleaning device having the lower priority can interfere with each
other;

making the cleaning device having the higher priority
start  cleaning a substrate  from a predetermined
cleaning-starting position towards periphery of the substrate;



position towards periphery of the substrate. 22. The
" substrate cleaning program according to claim 21,
wherein travel coordinate axes, each of which is
characteristic of each cleqﬁ%ng device, is set; the
travel coordi nate axes are ified into a unified
travel coordinate axis; and the waiting tinme is set
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starting higher priority cleaning device step of making
the cleaning device having the higher priority start cleaning a
substrate from a predetermined cleaning-starting position
towards periphery of the substrate;

keeping lower priority cleaning device waiting step of
keeping the cleaning device having the lower pr|or|ty waiting in
a predetermmed waiting position; and

“starting lower priority cleaning device step of moving the
cleaning device having the lower priority from the waiting
position when or after the waiting time has elapsed since the
cleaning device having the higher priority started cleaning, and
making the cleaning device having the lower priority start
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and starting |lower priority cleaning device step of
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substrate in which the driving of the cleaning devices is
controlled in accordance with driving recipes predetermined,
carries out cleaning operation, the substrate cleaning program
comprising:

prioritizing step of prioritizing the cleaning devices;

setting interference region step of setting, on the basis of
a driving recipe for a cleaning device having a higher priority
and a driving recipe for a cleaning device having a lower priority,
an interference region in which the cleaning device having the
higher priority and the cleaning device having the lower priority
can interfere with each other;

starting higher priority cleaning device step of making
the cleaning device having the higher priority start cleaning the



26. A programrecording nmediumin which a substrate

cl eaning programw th which a substrate cl eaning

system conprising cleaning devices for cleaning a
substrate, in which the driwipng of the cleaning

devices is controlled in accordance wth driving

reci pes predetermned, carries out cleaning operation
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operation is recorded,

the substrate cleaning program comprising:

prioritizing step of prioritizing the cleaning devices;

setting waiting time step of calculating, on the basis of a
driving recipe for a cleaning device having a higher priority and
a driving recipe for a cleaning device having a lower priority, a
time in which the cleaning device having the higher priority and
the cleaning device having the lower priority can interfere with
each other, and setting the calculated time as a waiting time;

starting higher priority cleaning device step of making
the cleaning device having the higher priority start cleaning a
substrate from a predetermined cleaning-starting position
towards periphery of the substrate;

keeping lower priority cleaning device waiting step of
keeping the cleaning device having the lower priority waiting in
a predetermined waiting position; and

starting lower priority cleaning device step of moving the
cleaning device having the lower priority from the waiting
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position when or after the waiting time has elapsed since the
cleaning device having the higher priority started cleaning, and
making the cleaning device having the lower priority start
cleaning the substrate from a predetermined cleaning-starting
position towards periphery of the substrate.

26. A program recording medium in which a substrate
cleaning program with which a substrate cleaning system
comprising cleaning devices for cleaning a substrate, in which
the driving of the cleaning devices is controlled in accordance
with driving recipes predetermined, carries out cleaning
operation is recorded,

the substrate cleaning program comprising:

prioritizing step of prioritizing the cleaning devices;

setting interference region step of setting, on the basis of
a driving recipe for a cleaning device having a higher priority
and a driving recipe for a cleaning device having a lower priority,
an interference region in which the cleaning device having the
higher priority and the cleaning device having the lower priority
can interfere with each other;

starting higher priority cleaning device step of making
the cleaning device having the higher priority start cleaning the
substrate from a predetermined cleaning-starting position
towards periphery of the substrate;

keeping lower priority cleaning device waiting step of
keeping the cleaning device having the lower priority waiting in
a waiting position outside the interference region; and

starting lower priority cleaning device step of moving the
cll'eaning device having the lower priority from the waiting
position when or after the cleaning device having the higher
priority has come out of the interference region and making the
cleaning device having the lower priority start cleaning the
substrate from a predetermined cleaning-starting position
towards periphery of the substrate.



