1 SUBSTRATE CLEANING SYSTEM, SUBSTRATE CLEANING METHOD, SUBSTRATE CLEANING
PROGRAM, AND PROGRAM RECORDING MEDIUM BACKGROUND OF THE INVENTION Field of
the Invention [0001]The present invention relates to a substrate cleaning system for cleaning a
substrate such as a 10 semiconductor wafer or a Iiguid crystalline substrate, to a method of cleaning
such a substrate, to a substrate cleaning program, and to a program recording medium. Background
Art 15[0002]Conventjonally, the proces f manufacturing semiconductor parts, flat displays, or the
like include the pro%egé%ﬁ&ﬁtﬁ%l&kéﬁﬁ%&)&ﬁgﬁg%f %g’rﬁi%&%%% ‘Bﬁiquid crystalline
substrates. Particularly, recent smaller-sized, Nighéd@énsity patterns have generated demand 20 for a

complicated substrate-cleanigg;proeassrasingranmiyigHysH sleaning deyices in combination. Further,
mass-production of .semiconductﬁr %Sa#g‘lgr theEIike requires that thé complicated substrate-cleaning
process be performed efficiently i &\ % gﬁ&%\%‘]"l@e’\/@&yg‘subsnme cleaning system

comprising a plurality of cleaning devices for cleaning substrates, in which the driving of the cleaning

devices is controlled by a controfardp agaoreapce withgeiving, regiprs ynade beforehand has

conventionally .e?é] us toIcIean tsubstrates (see Japanese 30Laid-Open Patent Publication No.
2002-1344 60, 167 Ex8mple),TvVention

[0001] The present invention relates to a substrate
cleaning system for cleaning a substrate such
10 semiconductor wafer or a

as a
liquid crystalline substrate, to a
method of cleaning such a substrate, to a substrate cleaning
program, and to a program recording medium.

Background Art

15 [0002] Conventionally, the processes of manufacturing
semiconductor parts, fiat displays, or the like include the
process of suitably cleaning both sides of semiconductor wafers
or liquid crystalline substrates. Particularly, recent
smaller-sized, higher-density patterns have generated demand
for a complicated substrate-cieaning process using a plurality of
cleaning devices in combination.

20

Further, mass-production of
semiconductor parts or the like requires that the complicated

substrate-cleaning process be performed efficiently in a short
time.

25 [0003] Therefore, a substrate cleaning system comprising
a plurality of cleaning devices for cleaning substrates, in which
the driving of the cleaning devices is controlied by a controlier
in accordance with driving recipes made beforehand has
conventionally been used to clean substrates (see Japanese

30 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
35 cleaning devices in the order of time.

the operation of the

These driving recipes are
then read in the substrate cleaning system by means of an input



[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 35cleaning devices in the order
of time, These driving recipes are then read in the substrate cleaning system by means of an input 2
means in the system.Thereafter, faithfully followingpthe respective driving recipes, the controller
makes the cleaning devices perform cleaning operation. [ODDS]There is, however, a possibility that

when the 5 cqgté%lkg dm/e_%me qg m'deviﬁé#‘tg%y I}oﬁg}g&ﬂg{ﬁg %%Yj(r%\%recip made by the

operator, the cleaning devices might collide to interfere wit 141€asol in the
conventional $&6 e dHig RYstaRi RRE cldhinFaBicdtesrareisaratBeoparastngne by one, or if
it is known 10dronicthe peviogrrecizasiingt thesataaring devices will interfere with each other, the input

means refusespnppt the drng secipesr oaspapenty wherh i, sisaing devices, gre operated one

he cl
by one, a longer time is needed to clean a substrate, w ich can rélg cgt e throu%ﬂplljE of the

substratetleaniy [HH&EsS 1% G006BF OF B8 Jirter AENICThdR bt inBame has tsfused to input

the driving recipesithat caugedntenferéacdbetireen theedaving devicese i Mrsgsoday heen necessary

for the operatqmg malégmg@nt%riymfpé}igeﬁ%t GaLse N 'gtf;rfefggi{b% ween the cleaning devices. A
e

long time and much 20labor are therefore sometimes required to ma ri'x?in@erae%Ppré{s,'%UMMARY OF

THE INVENTIBN [CEURTVIERD B theH ot e hEnti GHEa HAGgDUFiEMhe ple8entifasifien was
achieved.An objeciasfstherpreseme 28inbenipaiia by overconingrike shortamingkindhe prior art, to

10 from the driving recipes that the cleaning devices will interfere
with each other, the input means refuses to input the driving
recipes. Consequently, when the cleaning devices are operated
one by one, a longer time is needed to clean a substrate, which
can reduce the throughput of the substrate-cleaning process.

15 [0006] On the other hand, when the input means has
refused to input the driving recipes that cause interference
between the driving devices, it has so far been necessary for

the operator to make again driving recipes that cause no

interfere between the cleaning devices. A long time and much

20  labor are therefore sometimes required to make driving recipes.

SUMMARY OF THE INVENTION
[0007] In view of the aforementioned background, the
present invention was achieved. An object of the present
25 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
30 substrate, and a controller for controliing the driving of the
cieaning devices in accordance with driving recipes
predetermined, wherein the controller 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
35 a cleaning device having a lower priority, a time in which the
cleaning device having the higher priority and the cieaning




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 30substrate, and a controller for controlling the driving of the
cleaning devices in accordance With driving recipes predetermined, wherein the controller prioritizes
the cleaning devices; calculates, on the basis of a driving recipe for a cleaning device having -a higher

®cleaning devioss; calclates, on the basis of a dring recipe for a cleaning device having -8 b
Govics hawing It SrRCH) P ING EIETAD D B B e InATS oF BTty o ntrfore wi

each other andiNstSEHE cHGLISRIGHIRERES WMARINgSirAe WadKES thE BeaniRged&Acé aving the higher
priority start clgaainihthecristratesfvonya piredeteyhimecheleaningsstarting eesitiog SHewards
periphery of the, substrate; keeps the FQB@Qe‘#ﬁXl%%E‘a‘g{PQatH?H- QWEL Rﬁﬂréty WaLieQ i a
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substrate fro re ter@H@drﬁlg\ggpgﬂgrtiEge%qﬁiﬂ N IQwards ' y e siRstrate.
[OOOQ]ACCO&P%_%%&S first substrate_cleaning system of the p?réegseﬁﬁﬁzﬁtio?ﬁ_l thgc eaning devices
interfere with S4eATBOIEMVARR HRIEHS REDHAaNCY Wah Biedfiding heciped ¥hadEBeforehand, one
of the cleaningdevieks sk pt watitieeinctiea prede tbewviioe daraiting thositio g Namelig itganing
operatiop yising.a plUElity of thecleaning daviees Gak beicaring oweviile aHiamagicaliy avoiding
interference between. the cleanin , T

lower priority start cleaning the substrate from a predetermined

cleaning-starting position towards periphery of the substrate.

[0009] According to the first substrate cieaning system of

the present invention, if the cleaning devices interfere with each

15 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 the cleaning

20 devices. Therefore, the time needed for cleaning 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
required to make driving recipes can be reduced.

fabor

25 [0010] In the first substrate cleaning system according to
the present invention, the controller may set trave! 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

30 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.

35  [0011] Further, in the first substrate cieaning system

according to the present invention, the controller may judge, on




20devices. Therefore, the time needed for cleaning 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. 25[0010]In
the first substrate cleaning system according to thg 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 rd te axis; and m a|t|n the fled travei 30
coordinate axiSARESHIIR %'ﬁ%‘ H Y% 005 é ?ribe %\éF Y anﬁ 49 %e cleaning
devices will intedeee withostigh ether tha bérjvilged mmratéiy,r abldethel tiaved aad d€yisiein which the
cleaning deviges £ag 'E\R%rf%%v\ykth&%m@;fhehmhe*wn eresisaly. 3RIONKLIRuReE, in the first
substrate cleaning s tem according to the _pres t invention, the cantroller may jurif P on 4 the basis
of the driving F&Eipe‘ Phe RIGGRIRG dVic ﬁgwﬁgeﬁw’e‘ﬂ%hé]éb’h%ht QP{H&%e@H Jileupe for the
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time when it If#ﬁ'. g éltha the |nt rferen NGe Ct %occgr Acrc]:or%lng to suc a su gtra’g?e{ cleanlng system,
it is judged, orf the"b441¢ o h%ud:rlvﬁg rempe? Pl AR IS ha{ ity the Righte priority and the
driving recipe foretheasleapinid) @edice 1@ HRAHEHE ToWes pHORA NIhetheEmitafdieadd ean occur

between the clggyieg daviagdhaving theBigher prigrite anskthroeleaning Beiicadaying dhe lower
priority. A d onI when t|SJ1d ed that thgllilgterfereiict can olcn%lér‘,ftehe clceeanl de\géanavmg the
lower prl ty |§‘ é( ‘P%/al n refor 'SVENif the 15 interference can occur, it can be avoided, and if
the mterferencé@‘dé@ﬁﬁbttbécﬁﬂ%%ﬂ&&@ﬁé@ﬁtl&@&dﬁﬂbé%rf‘eﬁhﬁﬁ @fﬁ@éth‘i’y WRotitkeeping the

cleaning dewce;@\ﬂnggthﬁel@w@r pwm/gm@mgm@nmgl@ssjy Fucthersrake, vfiilae canteoller has
judged, on the ba f the dri gr le gd av ig rity and the
driving recipe fer?s %Ie{%lg evm?hav{ngpétﬂ%¥ ?}QW Lﬁe Z%Q él%ﬁr?‘ggl B% !;9

ower r|or|t that the cle device avmg the
higher priority drRViRé &Eéﬁﬁb’@é\ﬁééq{évn*é th@%v%é? Bl‘ibﬁty chhR#ifdREre RHA %déﬁ‘%@ner two or

more times, thanterference 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 the controlier has
judged, on the basis of thedriving recipe for the cleaning device

20 having the higher priority and the driving recipe for the cleaning
device having the lower priority, that 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
controller may calculate the time in which the two cieaning

25 devices can interfere with each other in each time and may set
longest time among the calculated times 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

30 two or more times, the interference is avoidable. Furthermore,

in the case where the direction in which the cieaning 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

35 one of the cleaning devices, sitting in the cleaning-starting

position, can interfere with the other, and a time in which one of




controller may calculate the time in which the two cleaning 25 devices can interfere with each other in
each time and may set longest time among the calculated times 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 gach other 30two 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 perforM& cle&AMG dhd B8t otieritsy Saldlliate dARAE R WHEH! 350t fhe €Rfaning devices,
sitting in the dleaifegestavting positiobh ean dntérferenwitisde lotheerabidrae time omwhicheone of 5 the
cleaning devigg$y Sitiing i@iﬁqggaggqg@r\gggﬁi,t?rﬁﬁqg_interfere with the other, and may set longer
time among tgg c'ilci.llated times %s the waiting imeﬂ?OlZ]Furthermore, in the first substrate cleaning
system 5 accortiig 1o the preS&ht fiVBRiGN, the WaifiHg bS4IBSH 8 the! ERAHIEgIEER having the
lower pricrity ez bei positiorigd:bptesenta iretreatpositidimeseyaiiisigetbsisitstestettia which the
cleaning devicechaying theqwer Reotity isheld whea thg Glsaringdeyicenayingdhes, lgyer priority is
not cleaning t%eetween a retreat position, set outside the substrate, in which

the cleaning device having the lower priority is held when the

cieaning device having the lower priority is not cleaning the

10 substrate, and the cleaning-starting position of the cleaning
device having the lower priority, and the three positions may be
on a horizontal line. According to such a substrate cleaning
system, the waiting position can be set in the route of the
cleaning device having the lower priority traveling, to its

15

cleaning-starting position, from the 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, i.e., before the cleaning
device having the lower priority starts

substrate-cieaning
20 operation. Namely, it

is possible to keep the cleaning device
having the lower priority waiting in such a position that the
distance between this position and the cleaning-starting position
is shorter than the distance between the retreat position and

the cleaning-starting position. Therefore, the time needed for

the cleaning device having the lower priority to move, after
waiting, 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]

25

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 lower priority from the cleaning device having the
higher priority when the cleaning device having the lower

30




10 substrate, and the cleaning-starting position of the cleaning device having the lower priority, and the
three positions may be on a horizontal line. According to such a substrate cleaning system, the waiting
position can be set in the route of the cleaning device having the lower priority traveling, to its 15
cleaning-starting position, from the 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, i.e., before the_clegning c{evice having the lower priorijty start

substrate-cleRAiRg'5Y &%r%tﬂﬁ.sﬁﬁ%g?y,%‘% possHIE 1B tfe %f’e\ﬁ ﬂg{ihe i gls%fng the lower

priority waiting fipsiich avibsitidn chatithe distancebetaeemtitis fositiohesatd the desiting-starting

position is sheyigr;fhanihe digiance hatweay the relreat-aasiion,and e cleaningsiaring position,
n

Therefore, the time needed for 2.5 the cleaning device haying the lower priority to move, after waiting,
from the waitiﬁ&&&%ﬁ%ﬂ@%ﬁ%‘hgf&ﬁ'2&2&.’&%%%8 ti%f{% 6&%@%5@ .\’ﬁ%iﬁﬁénﬁme needed for

cleaning & sulbsteate car fortteifye tecreaséd.{0e13jranhegrri@ tin thepisttsobsaétercleaning
system 30accudingtp theePiRaamh nvsatiame teiwailinghasiten affbe gleaning;deyigeshaving the

lower priority may he at a position horizontally. apart from the cleaning device haying the higher priority,
sitting in the c%%%?ﬁ%lgtaﬁ?ng %%ﬁﬁgﬁ?b)r}t rr%ﬂn'rﬁur% cc ggl’%lerbffgtgﬁgee t%%t ithﬁgndis?ance of the

cleaning deviceLBBhagidg the lower priority from the cleaning device having the higher priority when
the cleaning deyige 41aving the lgwesrfprierithgetsciosestimiiepleaniag sievice adng the higher

priority without coming intg contact with the cleaning device haying the higher prigrity. According to
such a g&stra%%%&%ﬂ%og?/s_%‘ _e, e ierr‘ﬁ r{gé/aee'a%c?rnthéﬁc?eac\rf]?r% H‘e%ic(geﬁ/é\cﬁ%&ﬁﬁlen fower priority to
reach the cleahiriy-beavtiigiosition aftaY |d31R) the (WoRMG POIIEGNLS FuliRaE detheaEd. It is thus
possible to degiease fusthar e limeresded torpiean e suhsirate0t 2 burherragig oin the first

substrate cleaning, system 10 accordin sent invention, leaning deyi ing the lower
priority may ha%%égg 'c e%agﬁ fné/ Tn%r%%@ tﬁi')j?}vgi] I%f\g'égeyth{ggosﬂl}b%sgt%lr‘at:é{,J ﬁ;% %géhiﬁg“m%éyr%%éﬁay move in

such a fashionTham&mksr VeritelcaneRRE) FrehPthd REpTHRsE e dcakihgy MERBEI Y ertically
re-approaches gl rtbsitaienas the ¢teaning did dievice bawingtihe tewerdpsioniy mmoxasnto the
cleaning-starting posign {fam & efieal posion et outsite. e sUbSpte: nubich the leaning
device having the Tower fpriority is held when the cleariing device lha\_/lng the Tower priority is not
cleaning the sutdtiate, LRSI REENG DISHIROF AE Eleanmydebide REYihg PEHeNGRRr priority may
be in the route of the-icleaning dwrdzeiheartioallyire-apprachingithiel substrates #ccarding to such a
substrate cleaning systam, the fimengeded fop e Gl8aNR%he cieaning device having
20 the lower priority may be in the route of the cleaning member
vertically re-approaching the substrate. According to such a
substrate cleaning system, the time needed for the cleaning
device having the lower priority toc move vertically to the
cleaning-starting position on the substrate can be eliminated or
25 decreased. 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
30 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
35 after leaving the cleaning-starting position, and the time needed
for the cleaning device having the lower priority to reach a



device having the lower priority to move vertically to the cleaning-starting position on the substrate can
be eliminated or 25decreased. Thus, the time needed to clean a substrate can further be shortened.
[00151Furthermore, in the first substrate cleaning system according to the present invention, a region
in which the cleaning device having the higher prior/ity and the cleaning 30 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 devicB iR tHE higher pri6itEIS B6mMe A OMthedleeterice rdgionctSaftiewgleaving the

cleaning-startiag:positida and thenémengeded dor dhe-leaniag dpyica hgvipgdhelower priority to
reach a 7 posi iggijtnotﬂe interference region, closest to the cleaning device having the higher priority,
after leaving the wallung‘ position. [0016]A second substrate cleaning system according to 5 the present
invention compriéek&ieaning fleFRESNSr SBATHPASSUBEREIE AndYEEontraler dof tumtiolling the
driving of the cigrnipgedevicas i acenrdanespritbedrivieg restpasdurdalersinadawherein the
controller prioriizes fhs slegpip devines Ses. opdhe basis.gf A drivind rscibe for a,clganing 10 device
having a higher priority and a driving recipe for a cleaning evic_g havmg.a_]O\‘/ver p?for Y, an
interference re§i6i® I Whichd®¥ ERSaninY 'devREIIHAG e highER pridiitivand the ekiBRing device
having the lowerrpdetity-cen interferesnitmEank otherrrodkes theoeieaniag device hiaving the higher
priority 15 start glegping e sybgiiate Lo A predete/mine leqaing:starlina position igwards
periphery of the subsirate; keeps the cleaning device having the lower priority waiting Pa
predeterrmihed ARG pBaIIOK: ahd MY theRiARnEMEViI HENIME the T6/@EpT6Fityafrom the
waiting positionaieeaTiog afteri20 thevilegrintpdexice haxing the higher ariafite hag rome out of the
interference rew@n%@a@éghm%@wc@?%w%éh%kgvx%frpf Qritypl f&ﬁ'c?agigg the
substrate from a predetermined cleanin -startlng position towards periphery of the substrate.
cleaning device avm% the Iower priority can interfére with each
other; makes the cleaning device having the higher priority
15 start cleaning the substrate from a predetermined
cleaning-starting position towards periphery of the substrate:
keeps the cleaning device having the lower priority waiting in a
predetermined waiting position; and moves the cleaning device
having the lower priority from the waiting position when or after
20 the cleaning device having the higher priority has come out of
the interference region, and makes the cleaning device having
the lower priority start cleaning the substrate from a
predetermined cleaning-starting position towards periphery of
the substrate.
25  [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,
30 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,
35 since the operator need not make driving recipes again, the
time and labor required to make driving recipes can be reduced,



25[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, 30 cleaning operation using a plurality of cleaning devices can be carried out while
automatically avoiding interference between the cé?eaning devices. Therefore" the time needed to clean
a substrate can be decreased, and the throughput of the substrate-cleaning process can thus be
improved. Mdi@d¥Sr since the dperfBFABESHRTHEKE dFERG YosiFe's ERRIFCHR € and labor

required to makeghivingesipes parhe seduend, hiRAI8Adinthersgrand sihstraia gleaning system
| ?ﬁfgfgﬂ%ﬁ rﬁ@%&%@éc{a&?@ 9@“5’:"1%%’&;&'8%9%5#0” of the end,

according to {he. presentinventiap, dhe st _
nearest to the cleaning device having the lower priori cleaning device the higher

avin

priority, sittingiAMIRE clE¥il§WaFtimy wsstion? Bnkhhe PESNORDS SRy Ky, aiiast t%‘ﬁe cleaning
device hayingrthghbigherdigsjtysicfithe cleahing-tleyice bavtagting loyseipoiaritynsitting in the
cleaning-startin itio 91A firs te cleani . [ : present
invention is a ég%sqr%$e C e[gr?é-]gérﬁgfhé(? %?%%ﬁ\ﬁ?n 9@%@%@?@ ?grgﬁ%%mq%aﬁgﬁriwﬁg of cleaning
devices in acdo/@RACLHRA BYiviRg Fé@p%@é%ﬁété?ﬁ%%%, ReMipisiHYAHE WRpS OF [hdritizing the
cleaning devicgstiaaldulatieg cosethinbasisefi agirpvingtiecipe for a cleaning device having a higher 15
priority and a dfmingrecipe for a; ingdeyice ' I Tolfl ime.i ich the cleaning
device having?tﬁé %?dhe_r prio?i(t)? gr%eéa %%Qcﬂ%%%g%%e\g/ﬂ?g aq\ﬁ% rﬁég I%&?é%ﬁt& }csva?]ﬁi%terfere with
each othd?, arkl §&&inG tH¥AIERLES titne 4SS TRifing fRR HHakinghRkIfinME§He\iée having the
higher 20 priortytstara thearing gteulbsuﬁ'tegfr_dma p:t_eiietegmhsfedcd:mmg-_s@‘tdhmppsmon towards
periphery of the sustrate: kegping:theicleaning devigechavingine lower prioyity waiting.in a

predetermined waiting position; and movw]% tﬁq?? cle,anln%deylce having the lower prigrity from the

waiting positiof \WRENP5 G ARBIHAE Fait & B e HF¥eESinceaHe e HHingHeVieE having the
higher priority stasteddeandmy emgl meking tioe cleahdandeyictehavmnddne hawer piighigy start cleaning

the substrate from, g RredeteEmingdicleaningsstaging prsifion towalds PerRhRE 9f ik substrate.
30[0020]According to the first substrate cleaning method of the present |_nvenpgc{1, if aﬁflurahty of the
cleaning devicéd RittYerd il Balh &%‘é?%vﬁgﬁ Jrv8N R AL EMSRCcE WA e Frifitg Hekipes made

beforehand, onerofitie cieahihb devicanis kepewkitng aving ptbdetenvaimep nvaiting pesition, Namely”
cleaning operatigp-ysing 3ypivradity-of thendeaning devigag cande sritied Qutivhile aytematically
avoiding interfe\;vear}%an%ev,}/%een; making the cleaning device having the higher
20 priority start cleaning a substrate from a predetermined
cleaning-starting position towards periphery of the substrate;
keeping the cleaning device having the lower priority waiting in
a predetermined waiting position; and moving the cleaning
device having the lower priority from the waiting pesition when
25  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.
30 [0020] According to the first 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,
35 cleaning operation using a plurality of the cleaning devices can
be carried out while automatically avoiding interference between




9 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 5 time and labor required to make driving recipes can be
reduced. [0021] In the first substrate cleaning method according to the present invention, travel
coordinate axes, each of which is characteristic of a cleaning device, may be Set; the travel coordinate

axes may be ynified into a unified travel coordinate 10 axis; and the waiting time may be set by using
the unified traﬁhﬁ c??@r%imﬁt% &iﬁg.'%ec%ordﬁ‘ {5 50ER o S0Bst iR cRERRMIMESdEMhether the

cleaning devised sitidreerfens witreeath et edn be judigethacctinately ramdithenfiméhend region in

which the cleapjpgidgvicesdaienierepmibeaact-ather aan bgd SkngwsRIECisaly, [QQAAIFurther” in the
first substrate cleanln% method ccordln%nto the pregr%nt g\rlentlon, it may be judged, on the basis of
the driving reGip&for tHE cRRTiAGCdelicehaliy HEAGh& brOGy &iRRe R relite for the
cleaning devicén26 having e lon@tiptidriy "héthet thd olpanritig eevise Mevingdheddgher priority and

the cleaning deyige;having therlawer prierity san igterfere ¥ith gash atler. and the waiting time may be
set if it is judged that the interference can OCCLLL According to such a substrate C‘Fﬁ%r:hin. method,
Vi

whether the clEsniRg S HevIEY RRYRG tiEHigher PREFL) A TR re&AinG the lower
priority can intefferaatithi stich ofher isiaagetirofewie drivimg vecipe forthe theanimg\ddvice having
tﬂe hir?hser pr][%'tsxs »aen@hmégt B%Eé@erﬁ@fr&'i& mr%mn'mﬁ they MW%'D’E'%%W{@%%LY]%&GMF is judged
Therefor vt ine torlenii i oLl LR bo ARoRE AP iHeRei i does not occur,
cieaning operation @hrseréanadd qik!smodHP Wittt e dping theleatiing ceviea hiddng the lower
priority waitingrieaiinglessix: BBFunitherthese; H ¢ is piiged, onithenbasis @f tha drivingrecipe for the
cleaning deViC%thhaé/rin%épxe Qighﬁgg&iggitya%@ggggqu}\[/ingnd the time and region in
which the cieaning devices interfere with each other can be
15  known precisely.
[0022] Further, in the first substrate cleaning method
according to the present invention, it may be judged, on the
basis of the driving recipe for the cleaning device having the
higher priority and the driving recipe for the cleaning device
20  having the lower priority, whether the cleaning device having
the higher priority and the cleaning device having the lower
priority can interfere with each other, and the waiting time may
be set if it is judged that the interference can occur. According
to such a substrate cleaning method, whether the cleaning
25 device having the higher priority and 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
30 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.
35 Furthermore, if it is judged, on the basis of the driving recipe
for the cleaning device having the higher priority and the driving




10 recipe for the cleaning device having the lower priority, that 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 time in which the two cleaning devices 5 can interfere with each other in each time may be
calculated, and longest time among the calculateelgimes my be set as the waiting time. According to
such a substrate cleaning method, even if the cleaning device having the higher priority and the

cleaning device having the lower priority.can interfere with each 10other two or mare.times, the
interference ié%)Bi%%‘é&?&fé?%%%Prﬁé’rﬁn fe Frgt slibsale E|85H%ﬁ%}¥netﬁ% %g‘cecording to the

present inventiarg riheowaignécpoditonrd tHé eledrinhfevictotidvingihe I6Wer plerityYhay be
positioned beyuesnea rallgAL PEsHIoBVSEt OpEsiste thesibsHaterdbdnwilichdhercleaning device having

the lower priority is held when.the cleaning. device haying the lower priprity is not cleaning the
substrate,pané“g%é BIEéH%@CiSMR%% f)%‘s?tiglnr%?tﬁg c\f\é\{é’nclqﬂgtﬁgv\ilt\évé' %pa%fi)%% hrégloé/vee¥l6%%rgi]ty, and the
three positionsanayrie ge i hetiortaldihe e brith g arButhine2 0nsih shate leriahgtmethod, the
vvlaiting positiq&h@n&@g%%t%imm% r@uﬁ%ﬁfgt%ée@aiagt@ewgm@@qﬁw M@é@f@itﬁw@hwi?g, to its
cleaning-starting positiqn, from the retre sition, set outsi e subpstrate, in whi e cleanin
device gavingVﬁ%élgilcpvge?t'|[§Tr\|Srity%scﬁ(éréE W epr? he l(:'Iec:eﬁanalangS %ﬁéic‘n%étg %Pg\?i%n%er?oel\}cvﬁf)é’riority is ngt
cleaning the sab&tfats, tles 5égavai tHe ERYHIRY Bavitedhabmg i BV RGEYy Bafids But
substate-cleapiagieperationcamelh thererviogrdeviseitadag theriowerpuaty cacnbe kept waiting
in suc osition that the dis en.this .pQsiti t ing-starting 30 position is
shorter t g)n thori %ﬁvé\’eon%e%gt%a%%\é%ﬁo%nﬁ%nﬁ‘ &egﬁrégﬁ?\%qsgta%rl}t?ﬁg% %gas%bn, Therefore, the time
needed for thel 8182rihg devicBYBIRRVE Cafer waltingNPomf theE waitiRF pciBion ®FRR!EReaning-starting
position can berfedrieasadcd hiisi'¢the tithe neeskedrio olraméa substrateveartifugthes die decreased.
100241Further5@or1ehﬁg tth é%%%ﬁﬂbsHéﬁ @eaﬂgg-%et%% aqggggirngggqtmt eseq in\s%ntion, the
waiting position of the cleaning device having the io ler priority may be at a position horizontally apart
from the cleanif@WERREhRANY BRI NYREFTrdk) CSthRS inSH %léé?ﬁ%-@?&rtﬁﬁbbﬁg)@ﬁ%n, by a5
minimumi accessibletdistanice thatdsithe distance df thercdeaningl dendce phawvirigythes [oveet priority from
the cleaning deyice having the-bigher PHRCwhenthe gleaning dgyice having the lowerpriority gets
closest to the cleaning device hﬁing the hli%%%r riority without coming into contact with the cleaning

[

device 10 haviftF e RRYRER pHOPE! Adco Ut ATLNESF AR URANRRS FHEM Y, HAE time needed
for the cleaningctiericenbavirgythe loey ipripritinte miowesfronp the-ivgjtingpdsitibe tottiree

cleaning-starting pqsiiion isiurghasdlesreasedlo Fhush dhe fime neqded:iaifigan @ siibsirate can further
be shorteped. 15 OOZS%[FurtEQermore, in th first ﬁHbstrat cleaning.metho acg%rdianEto the present
invention<the cf&d ﬁﬁﬁ vit *ﬁ&x‘/ﬂ% 0y ov@er’p oﬁtyvﬁé‘q%v%oghboarhiﬁg% b&F that

hat will face the
substrate, the cl&emnintpriemisér s nebvamhnslicls 8\iehidethiatd aftéreveltivetly doftisi@Way from the
substrate, the 28-Gleaning member veeicalhre-epriorches thesubstaienastihe cleaning device
having the lower priority moves, tQ the cleani [ting position, from a retreat position, set outside
the substrate, inpwﬁi'éh the Sc?e%a%tljr% lgee“vi%é“hg\%%%ﬁ%rdvo%\r E&P&ﬁ%y @geﬁ“ﬁﬁéﬁg[héegﬁe%‘ning device
having the loweh25pR8rity e N RIaNHGAREsubstrafl danttRe wiithgpesisifofdevice

25 having the lower priority is not cleaning the substrate, 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

30 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

35 decreased.

[0024] Furthermore, in the first substrate cleaning




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 30move 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. [00261Furthermore, in the first substrate cleaning method according to the present
invention, a regian in,which 'D. -)the cl i vice having the higher prigrity and the cleaning device
having the Iovr\llqe“?c%pg‘rf)odrit?/ccgé)rq ‘[?)r‘ﬁ) nge gﬁgwﬁ%%% %elrm_(f 'a%eggeet é@aﬁ'\%te‘?f)esrgh%% region, and
the time in rhieh {Reintesfatsitet@n R clitiidydhd bbtdwied byrdafolutating alie kiifférerice between the

time needed f9p die Sleaping sievacs haping: thedtighes Priadtyrimeome\aet of ha irterference region
after leaving the cleaning-starting.pgsition, apd the time needed for the cleaning device having the
lower priority FH ?g‘_a”c?h %%@é%’én%ﬁP§1EQnEgrf§r%r%ceCE%8%‘r?gclgeggg%%gthg Oc?ég{ﬁf%’g %é(_vige having the
higher pridrity TfféESVIR§IRESHHIENG peuitich. HEbos resdtsransabsfrafeectdanmig tethod
according to thepresenivivertion isa substratetgieaning thethodficlganing subsitates by controlling
the driving of nj Vi i cewith.driving recipes predetermined, comprising the steps
of: prioritizing eg c{ggrﬁﬁﬁrg ?eﬁlll'ge@c ggfﬁﬁg gqn\%h%%éé}%g% %55"&%\/??‘18%&%%3%& ﬁ:j_loc\:/YegeEning device
having a highd' RISy SREP adASRRE rdQpeTer £16RRNIY deviteshAavdrsIdier priofsy, an
inte.rference rwmzwwmmm ch&mni'rrggdemm hmﬁngiheyhigheltkpébfjmmmgﬁaj@eam'ng device
having the lowgs prigribecan inisiere pitg eagh oNRE:BIAING G Cleanin9 feyifSstrate

cleaning method, the time needed for the cleaning device

having the lower priority to move from the waiting position to

the cleaning-starting position is further decreased. Thus, the

time needed to clean a substrate can further be shortened.

15 [0025] Furthermore, in the first substrate cleaning

method according to the present invention, the cleaning device
having the lower priority may have a cleaning member that will
face the substrate, the cleaning member may move in such a
fashion that, after vertically come away from the substrate, the

cleaning member vertically re-approaches the substrate as the

cleaning device having the lower priority moves, to the

cleaning-starting position, from 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
25  priority 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
30 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
35 the cleaning device having the higher priority and the cleaning
device having the lower priority can interfere with each other




20 having the higher priority start cleaning a substrate from a predetermined cleaning-starting position
towards periphery of the substrate; keeping the cleaning device having the lower priority waiting in a
waiting position outside the interference region; and moving the cleaning device having the lower

priority 95from the waiting position when or after fhe cleaning device having the higher priority has
come out of the interference region, and making the cleaning device having the lower priority
startcleaningthesubstratefromapredetermined cleaning-starti

Hg&gosjtion towards %)R}eri hery of the
substrate. 30/YrBMGES fre Q8CHNFSIHE S (BAMTY MBMHJG orthBprdséiit inlentfon, if a plurality
of the cleaninghderieesrinterfere with@achrother Wwherpdrieénad absordance! afith thettieiving recipes
made beforehapgl, one of the ¢leaningrievigrsds kertiwaiting in the predeteryingd waiting

position.Namely, cleaning operation usir lurality of the cleaning devices can be carried out while
automatically BOSINA IR ﬁ&&ﬁ%&%gﬁ%ﬂé‘r‘n .Oflﬁe?%f %@' i%getf SN F B Ulean a substrate

can be décreasiedr anavthegtiivaighpandf theteutibrateetdtining precébs chm thisebe ffproved.
Moreover, singg,thg,@peraton Reeddaet make1ivigg taeipes@gainAbeitine anddaber required to
make driving recipes can be e ucegérference region, closest to the cieanin
position in the in gion, g
device having the higher priority, after leaving the waiting
position.
10 [0027] A second substrate cleaning method according to
the present invention is a substrate cleaning method of cleaning
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

15  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

20

having the higher priority start cleaning a substrate from a
predetermined cleaning-starting position towards periphery of
the substrate; keeping the cleaning device having the lower
priority waiting in a waiting position outside the interference
region; and moving the cleaning device having the lower priority
25 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 towardé periphery of the substrate.
30 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




[0028]A first substrate cleaning program according to the present invention is a substrate cleaning
program with which a substrate cleaning system comprising cleaning devices for cleaning a substrate,
in which the driving of the cleaning 10devices is controlled in accordance with driving recipes

-"predetermined, carries out cleaning operation, th{etssubstrate 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 - 15priority and a driving recipe for a cleaning
device havingtB$lver privHs! Ahe alive & iNR IR 2 Eldan 7§ T \ic6 hbwing thedwighRE priority and the
cleaning devickchawingethe lewer ptindty carontgHeigrwithreagheotherpanehsetting dherealculated time
as a waiting time; i igher priority cleaning devi tep of 20 . making the cleaning device having
the higher pri nty%gr% c esﬁn(‘:i’{n}?ueiP sﬁési{rrg‘tg?ﬁcyng %(3' pre g?eg;ﬁviﬁéd %ﬁggﬁirz%g%s%aﬁﬁw%rgg%?tion towards
periphery of tite§ithstiafe; Reebfgd6Wer pridfy Bi8aniRg asvicdhaitiigste BtkedHAg the cleaning
device havingthg oreer prioritylsadtingi ingarpreideterained 2pewiaiting, position; and starting lower
priority cleani ige step o i [ i i e lower priority from the waiting
position Whenrtg)rga }[ée!? the Waigi\r_:g?ugrﬁeg lfgggtﬂe:%g%;e(?es%ﬁ%éeﬁ %]%?égap%{;ﬂga evice Wa(‘%/ltg% fﬁg hitter . priority
started cleanify SR AR HE TIEafingHRRAES FaniHAME WP 30PN iStaw Bishning the
substrate fromsa petdetermihedrdleanisgstantingquositiotstowards pariphery ©f thesubstrate. [0029]In
the first substratg é:‘lﬁﬁ@in% p@%@m%orqmg%ti% prﬁgn%im//%l ior&ﬁ:traC eé C%%‘QR?@ axes, each of
t r

which is iharacteri,stlc of each cleaarém% evice, may be set; the travel coordinate axes are unified into

a unified trave E6FFRatdSaxiSOA affihg RREITAGHE setitt the SBMiPwaltRfdRRRe step 14

predetermined, carries out cleaning operation, 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 c@ganing device having a higher
priority and a driving recipe for aWZTeaning device having a lower
priority, the 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;

15

20

keeping lower
priority cleaning device waiting step of keeping the cleaning

device having the lower priority waiting in a predetermined
waiting pesition; and starting lower priority cleaning device step
of moving the cleaning device having the lower priority from the
waiting poesition when or after the waiting time has elapsed
since the cleaning device having the higfhet_priority started

cleaning, and making the cleaning device having the lower
30 priority start cleaning the

25

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

35




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 recipe for the cleaning
device having the higher 5 priority and the driving recipe for the cleaning device having the lower
priority, that the cleaning device having the highey griority and the cleaning device having the lower
priority can interfere with each other two or more times, the time in which the two cleaning devices can

interfere with gsach other jn eac .timet mg/)éilobe c(%l

ir htime r Be %ulated),(.and longest time among the calculated
times may be T Wetwgit% finte " Accor ing to sﬁ%ﬁ & slibstrate cleaning program, even if the

cleaning devid®Ba¥ing the highesriority abdiethd icEaring Hewte haviag the lawes pfority can

interfere with gaeh Aiheg twe ardnpre disresiiResintesterance is Loavgidablen[A931xsecond substrate

cleaning prograf‘nggcco din% to the.pre rllt L%ventiton IS a substrate cleanin g
n

ogram with which a
substrate cleafi s?/s é’r}\”cgmﬁ% neg C eanln% devices for c?é’a{ﬁieng R Ft](g, irer ich the driving of

the cleanfng 2D @eVises g ddrerelléd HiakeerRiant Wik @Hvaiy fecipey wredagintnBtE carries out
cleaning operafion: the-gibsratenleaning @segraiN ROMEFI$ig: RFOFRIZIRgFtep efrpyiettizing the
cleaning deviceg; sefing [erferenge reaion S8R o1 seing, on the Basts of.a driing regipe for a
cleaning dewcerhavmg a hlgﬂer priority and a driving recipe for a ¢ é/anlng device having a lower
priority, an inteMdferaaediéRgh WHhAhdeREEhiRGRNicE BaliRyahi hiyheEbridwytatd the cleaning
device having thedeivey prisritecarsintenfarerwith eath ether steméng; higheriprieity eleaning device

predeterined TS i e el berRe B el P T o oty
cleaning devic®Waftfty 8 BEKERIHE ther ClRBning FEHERIREVIRE 1! BveR pHoPRF WEting in a
waiting positiortieidsitegtve dntesfere pee rediorn S5Aed rstagtingloverpaivinty dieanimgrdevice step of
moving the cleaingdevice hayng teslower R BLram AN WAl s wer priority can
interfere with each other two or more times, the interferance is
15 avoidabie,
[0031] A second substrate cleaning program according to
the present invention is a substrate cleaning program with
which a substrate cleaning system comprising cleaning devices
for cleaning a substrate, in which the driving of the cleaning
20 devices is controlied in accordance with driving recipes
predetermined, carries out cleaning operation, the substrate
cleaning program comprising: prioritizing step of prioritizing the
cleaning devices;mgetting interference region step of setting, on
the basis of a d"?ivmg recipe for a cleaning device having a
25 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
30 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;
35 and starting lower priority cleaning device step of moving the
cieaning device having the lower priority from the waiting




15 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 5 towards periphery of the substrate.
[0032]A first 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 cleanin% a substrate, Lr}l(T:(:eLOwhich, the driving of the cleaning devices is controlled in

accordance WRAXHGRgYE&Ped prédEtérhitfed GaREL L R ARING DHSGBMSs MeeBRied, the

substrate cleamiihgy firodrasnccomprisivigo plibrtizivig stepeofqaiodtiding thedcleaninogdevices; setting

ngti_ng time s@_@é)[ﬁiq@cg@wg@ opxémrt@s{shgf q&”@pg&ﬁ[ﬁq@e fg{aqtcl%%lg}g_%viﬁgehaving a h_igher

priority and a drlg%ﬁ; reC|p? for a cleanln%?ewce having a L:)we[ﬁaaonty, a time in"'which the cleaning
Giér p

device havingtH G afid tREHERHG HiSfte RERATY e oM MiorR? edPiRterfere with
each othes, arithvetting treicdicuatet] timesaawalting time; 20 starting higher priority cleaning

device step of ipaking the cleaning deyvisg having: the higherpagritystarcleanipg.a sHbstrate from a
predetermine cleanlngrstartlr%g position towards erpohe?éjof the substrate; ke\egplin lower priority

cleaning devicB"wafiNg S5 FREe P th" SBERTRg vl Jh U tHE otile ity Ivaiting in a
predeterminedswiiiivg (sosilieaning sRIGGEOWeN [Itiorityhdlganiag sieviteadte p dEmoving the cleaning
device having e tawerBHebIFYSHom dneanaiing BOsHoN shep OF ARl e wadingdimehas elapsed
since thel%IeanViV evi,c e haérri‘r.[]\ght]he hi hec%prior%t% started Iganingr, and making r‘t]gg cleaning device
having the Iowe?%ﬁorit Star cIean?ng% e <lbstraté HoH a predeterminediEd i! g-stépting position
towards periph@f;y@rf(iﬁ@%bgﬂriﬁfé. driving recipes predetermined, carries out
cleaning 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
15 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;
20 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
25 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 position when or after the waiting time has elapsed
since the cleaning device having the higher priority started
30 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
35 substrate cleaning program with which a substrate cleaning
system comprising cleaning devices for cleaning a substrate, in




[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 16 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; 5 setting
interference region step of setting, on the basis of a driving recipe for a cleaning device having a
higher priority"dHGa ditingEYBToPh ciB&ning 8BNERhaviRYy 63wk prRFE) Caleftéference region
in which the ceanirgpdedcetiaiing the higheepripety apddheteleaningidevige having the lower priority
10 can interfergwithea gm{bﬁta@ir}%g&g]aeégriomg c!gﬂ;]:'! Vi of g he cleaning
device having the hig%e?%_riori,ty start cleaning thé substrate r%%ﬁgez éfggsé?eﬁ%léﬁ Cleaning-starting
position towafcRPRHSHRE Jf tH LSt Ske hing TRTEN Bk 81 caRmY BevRB\iahing step of
keeping b theattsaningndeviesdaving tedowertpriority vaitingdn @ waitirg pesitiongdutside the
e el BB 100 o1 edAity cleanna deom Py mar g e oaning device
having the lower prigrity from the Waltlnﬂfgaos.ltlon \%hen or after'the cI%anln cfewc_ having the higher
priority has co8SttHF I6HE fnidiefe iR fEgIGh ARY AKIY the SldaMsg BsVRE aiiy the lower
priority start cledeirfgthe substrate from avypredetefrmedieleaning-starting positionytoviards periphery
of the substraie, ARBRIER RESSRIPHON OF-THE BRAUNGS: {0034Fig, /i 8 Rlang, view showing
a layout 06 a substrat(?fetclreanln%’%stem gﬁc ding to an embodiment of the present invention,
Fig. 2 is A side-Oiew SfHe Eaibbtitlie th&hhi %}&? term 365 A IBNSH. AT RIGDS i §3MAR8 view showing
the internal strdénigeobassubsirateadieanind) anicle arsugstidey deahmg systene  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
15 the cleaning device having the lower priority waiting in a waiting
position outside the interference region; and stai’ting lower
priority cleaning device step of moving the cleaning device
having the lower priority from the waiting position when or after
the cleaning device having the higher priority has come out of
20  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.

25 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
30 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.

35 Fig. 5 is a side view showing the internal structure of the

substrate cleaning unit shown in Fig. 3.




Fig, 4 is a front view showing the internal structure of the substrate cleaning unit shown in Fig. 3.
33Fig. 5 is a side view showing the internal structure of the substrate cleaning unit shown in Fig. 3. 17
Fig, 6 is a diagram for explaining a control system. Fig, 7 is a diagram for explaining a unified travel

coordinate axis. Fig. SA is a chart for explaining a,[c}riving recipe input by 5an operator. SIB is a chart
for explaining a driving recipe input by an operator. Fig. SC is a chart for explaining a driving

recipe input by an operator. 10Fig, 9 is a flow chart showing a substrate cleaning program. Fig. 10 is a
diagram for explainind:tﬁe@)pérété)‘ﬁ@ﬁ‘%rl@afrﬁﬁged@?)i@éé‘.ng a control system.
Fig. 7 is a diagram for explaining a unified travel
coordinate axis.

Fig. 8A is a chart for explaining a driving recipe input by
5 an operator.

Fig. 8B is a chart for explaining a driving recipe input by
an operator.

Fig. 8C is a chart for explaining a driving recipe input by
an operator.

10 Fig. 9 is a flow chart showing a substrate cleaning

program.

Fig. 10 is a diagram for explaining the operation of
cleaning devices.

Fig. 11 is a diagram for explaining the operation of
15 cleaning devices.

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 cieaning
program.

20 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
25 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.

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

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

35 EMBODIMENTS FOR CARRYING OUT THE INVENTION
[0035]

An embodiment of a substrate cleaning system




Fig. 11 is a diagram for explaining the operation of 15cleaning devices. Fig. 12 is a chart for
explaining a driving recipe that prescribes the operation of the third cleaning device. Fig. 13is a

flow chart showing a substrate cieaning program. 20Fig. 14A is a chart for explaining a driving recipe
input by an operator. Fig. 14B is a chart for e‘>%JIaining a driving recipe input by an operator. Fig.
140 is a chart for explaining a driving recipe input by 25an operator. Fig. 15 is a chart for

explaining a driving recipe that grescrlbes the operation of the first cleaning device. Fig. 16 is a

diagram for eRBRARHEG helBperafionfiEa8ahingERALERN 30RY. 15D isdRa 16f eXplaining the

operation of Ciﬁﬂiﬁﬂ@t@\dtﬁmmg Figthd s mdmram@rxaxpiwnmﬁbﬁ@mr@mmofg:leanlng
devices. 18 a%?g mg tgntge%e%gﬂblgggq‘tm a&eg%g&g&gf @J% g;:gprg method to be
used in the substrate cleaning system, and an embodiment of a substrat n|n program with which
the substrate H%hlﬁ@‘%téﬁ?é#f%%%ﬁ%l%‘ﬁ%mg system carries OUt cleaning

5 operation will be described hereinafter with reference to the
accompanying drawings.

[0036] As shown in Figs. 1 and 2, a substrate cleaning
systam 1 comprises, at the rear (the right-hand side in Fig. 1)

of a substrate carrying-in-and-out unit 3 for carrying wafers 2,

10 substrates, in or out, a substrate carrying unit 4 for carrying

wafers 2 one by one, and, at the rear of this substrate carrying
unit 4, a substrate processing unit 5 in which wafers 2 are
subjected to various treatment such as cleaning and drying

[0037] In the substrate processing unit 5, a substrate

delivering and turning unit 6 for delivering a wafer 2 and
turning over a wafer 2 Is placed at the rear of the substrate
carrying unit 4. At the rear of this substrate delivering and
turning unit 6 is placed a main carrier unit 7 with which a wafer

2 is carried within the substrate processing unit 5.

15

On one side
of the main carrier unit 7, substrate cleaning units 8, 9, 10, and

11 for cleaning wafers 2 are placed in two rows, two of them in
the upper row and the other two in the lower row. At the rear

of the main carrier unit 7, a substrate drying and cooling unit 12
for drying and cooling a wafer 2 is placed.

20

Further, on 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
pltaced side by side in this order.

25

Furthermore, as shown in Fig.
2, a filter fan unit 16 is piaced 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
structure.

in internal




5operation will be described hereinafter with reference to the accompanying drawings. [0036]As

shown in Figs. 1 and 2, a substrate cleaning system 1 comprises, at the rear (the right-hand side in
Fig. 1) of a substrate carrying-in-and-out unit 3 for carrying wafers 2, 10substrates, in or out, a

substrate carrying unit 4 for carrying wafers 2 onedy one, and, at the rear of this substrate carrying
unit 4" a substrate processing unit 5 in which wafers 2 are subjected to various treatment such as

cleaning and drying..[0037]In the substrate processing unit 5, a substrate 15 delivering and turning
unit 6 for deli Awafer zl%ln%‘[%rﬁfﬁ S?S{%Y’ea &)&@?‘éﬂg p%((%&@t the fedV BfthesuBstrate carrying
unit 4. At the prarcefsthis Substraté aedivéringraach nenirg urika is placed & shainwareieBunit 7 with

which a waferc2 isjearriefl wijhindhe qufstrateg)neapsingG N2+ one side 20;0f thgmain carrier

unit 7, substrate cleaning units 8, 9, 10, and 11 for cleaning wafers 2 are placed in two. rows, two of
them in the upPEITOR EncPtHeY Gifed i t%‘éjﬁlot\’/vrgir W.Pﬁ?tﬁé’ SHF Y Fr%[ﬁ'gaHne‘I{ unit 7, a
substrateTdryidgtakd edblingvariit 52 200 0eyipy &t cadlingariafert Réswidesd. Fuhercon the 250ther
side of the maif, gafrigrUpisifvashemicdl stamaaeunih k3 an elgstiigal wikng it ddi-and a machine
control unit 15 are placed sidetg¥ side %n thig %rder% F rtherm%)re a Sh%WlI’J in @% 2 aéilter fan unit 16
is placed on to BF the¥8 '{its™s To f\{sa,‘[%b?, ] H8'Lib xPr%}lteS gﬁfﬁ' Units'8'&h inétpne upper 30 row
are for cleaninigtite ioundide (pdiR S e #ie sitrast Nehieh i ditcdit Will b eriuEsf a wafer 2.
The substrate gleaninghugtits k) iardrbtdndhelomigr iowaredor cleaningiiee lpagkside af a wafer 2. The
substrate cleaning units 8 and laced._qn the front and the substrate cleaning units 9 and 11
35place§ gehiﬁ etthér?]cg?é%%/n?#oeﬁﬁgal g%arlc oit%e?i?;ian?grglal qsherea?lter, the msa?n
carrier unit 7 carries again the wafer 2 to the substrate

delivering and turning unit 6. The substrate delivering and

turning unit 6 then turns over the wafer 2. Thereafter, the
main carrier unit 7 carries the wafer 2 to the substrate cleaning
15 unit 8 (9) in the upper row. 1In this upper substrate cieaning
unit 8 (9), the front side of the wafer 2 is cleaned. The main

carrier unit 7 then carries the wafer 2 to the substrate drying

and cooling unit 12. The wafer 2 is dried and cooled in this

substrate drying and cooling unit 12. The main carrier unit 7

carries again the wafer 2 to the substrate delivering and turning
unit 6. The substrate carrying unit 4 then carries the wafer 2

from the substrate delivering and turning unit 6 to the carrier
17 in the substrate carrying in and out unit 3.

20

[0040] Next, the structure of the substrate cleaning units
8, 9, 10, 11 for cleaning wafers 2, contained 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
expiained. The substrate cleaning unit 10 in the lower row,
30 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.
35 [0041] In the substrate cleaning

25

unit 11 in this
embodiment, a substrate supporting means 19 for supporting




structure. 19 [0039]In the substrate cleaning system 1, a wafer 2 is processed in the following
manner, for example. First, out of a carrier 1.7 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 ugi6. The main carrier unit 7 then carries the wafer 2
from the substrate delivering and turning unit 6 to the substrate cleaning unit 10 (11) in the lower row.

In the substrate cleaning unit 10 (11) in the lower row, 10 the backside of the wafer 2 js cleaned.
Thereatfter, th8 Mall? E@ﬁf& l?ni\fvgfga%r#e}ss a@ﬁﬁ Wafer33 e Substhfe SBRRFIRY &nd turning unit

6. The substraneaidiivesieiy agd tarniykunis Ginemvtarie Gves the wafer 2AT Héreaftsa; the .main carrier

unit 7 carries thaaies st iarhessyiistiaie clearing, 45 unit § (A}dp e 4RRRS rawyiRdhispupper
substrate cleaning unit 8 gﬂ téwe f‘rgn%‘slde 8f t\r}F wafer 2 %sqcleaned. The n?aln carrier unit 7 then
carries the waf]é}(% 8 t7& LS AEANING ahd c&?ling?mi & 1HE wHter &' RadNEW atti%ooled in this

substrate dryirpakisliéeolirig ainit ale The byaib cagteinmieT2@dantss again thbavaféherto the

substrate delivesing andtiuitingiHaik Gigl esuhstrate earrying HiA thenmariesdhevafer 2 from the

substrate delivering and turning,unit 6 to the carrier 17 in the substrate carrying in and out unit 3.
[0040]Next, the’ gt?r%gztgrewéhheg lg%%%{’rg{% éegniﬁﬁ S it855t§,69l,]fb il 1°ff)?ﬁ8%a H%S\%Ieers 2, contained

in the substraté ik Gyst@mns Wil befsisdtifidaprdascisados #e falloeing deachiption, the
structure of the;silesiratesCleasningamiinkt inwitherloweraops situated o the haskside, ayilt be

10 that can get close to or apart from the wafer 2.
[0042] The structure of the substrate supporting means
19 and the first, second, and third cleaning devices 20, 21 and
22 that constitute the substrate cleaning unit 11 will be
specifically described hereinafter.

15 [0043] First, the structure of the substrate supporting
means 19 will be described. The substrate supporting means
19 comprises a base 24 with a built-in rotating means 23 for

rotating a wafer 2, and a rotating shaft 25 projecting from the

center of the upper surface of the base 24, To the upper end of

this rotating shaft 25, a disc-shaped turntable 26 is attached.
Equally spaced three small support pieces 27 for supporting a
wafer 2 at its peripheral edge are attached to the circumference

of the upper surface of this turntable 26.
[0044]

20

To the base 24 of 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.

25

30

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 eievating means 30.
35 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




explained.The substrate cleaning unit 10 in the lower row, 30situated 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. 3510041]In the substrate cleaning unit 11 in this
embodiment, a substrate supporting means 19 for supporting 20 and rotating a wafer 2 is placed in a
casing 18 in the shape of a nearly rectangular box, as shown_in Figs. 3 to 5. At the rear of this

substrate sup§of&g YsE&As A d, % G eI 8 REEDH%nd & second cleaning device 21 that are for
cleaning the 5 (taekside of aNeafer Phizy brushingrareoplaced{iOn thizathierchaiw;iaghrd cleaning

device 22 for glaanio epagiide of gavalec? wibatimsonicr plased gadhg fakel the substrate

supporting means 19, Each cleahﬁi%% device 20, 21 and 22 has a cleaning member that will face a
wafer 2 to be Brocdsstd ahd 16 HEPEUR GEPEBARES or it iinftRE WaRr3e Y082 4T he structure of
the substfate supppriisesnaednis Iifganththeirst Seconel arvirthind clegonimg) devicest20y 21 and 22 that

constitute the spsirata cleaning il Hgwith be spesiically F{ﬁ?ﬂ@e%ﬁsf?w@{t%@ﬁ% First, the
structure of the substrate su ting meangs 19 will be described. The substrate supporting means 19
comprises a ba8¥ 5% with a‘%?f[-'in r taﬁnd;‘ﬁ%%ng??%‘?%t FMYE waker 2 S5rotdfing shaft 25

projecting fromdhersehtersof the Dppeesurtacy dfithedshgie 241Ea tite 2P pehérdrodn ghis rotating
shaft 2?, a disﬁxfhﬁéé%?p%umt@!qﬁ %ﬁ)l@l ﬁgaﬁhgg.fqﬁggytg){ﬁgﬁg\}m%? Ak, s&;@gﬁg pigces 2f7 for f
e Lrniible 26 (34111 UHE DLLE5 ot U S B AT Cbpfnid IEAnE DS g e an
annular, holloviingistaznen cortxitsr 28. Tia inadieall afehe Wastewsbitontainer 28 holds an
aqnular cup 29 ropizh a fashipRethatthe G paR Godey rid downs Avpeigkating meansg30 is linked to
this cup 29. body 37 with the built-in moving means 33, an elevating shaft
38 projecting from the top of the moving body 37, and an arm
15 39 whose end is fixed to the upper end of the elevating shaft 38.

The moving body 37 is attached to a pair of guide rails 35 and

36 fixed to the casing 18 and a partition 34 so that the moving

body 37 can self-travel along the guide rails. The arm 39

contains in it the driving means 32. The rotary brush 31 is
20 downwardly fixed to the head of the arm 39 such that the rotary

brush 31 can be rotated by the driving means 32. The arm 39

can go up and down along the elevating shaft 38 together with

the rotary brush 31 and the driving means 32.

[0048] Next, the structure of the second cleaning device
25 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 =

moving means 42 for moving the second cleaning device 21
30 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 cleans the wafer 2 by brushing.

35  [0049] The second cleaning device 21 comprises a moving
body 43 with the built-in moving means 42, an elevating shaft




[00451The substrate supporting means 19 supports a 30wafer 2, placed on the upper surface of the

turntable 26, by means of the small support pieces 27.'Athile 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

(earned, the cup 29 is downed by the elevating M@ans 30. 35During 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 is recovered in
the wastewater container 28. 1100461Next, thg iructure of the first cleaning device 20 will be

t

described. TH&%irRI ¥85HMY HeRiBe BFhHPa G IS 1920 Y cfedniRBMmRMBEM The first
cleaning deviee 2@ ivosenprisés aidrding meansB2efor revalVirig ¢ratsivey)i the sbtety4rush 31 and a
moving meang 33 formeyngdhe first cleaningideyie 29 sl dhe st cleaging devige 20 revolves

the rotary brush 31 by means of the driving means 32 while'moving by means of the moving means
33. By movind afon{ tReBpYEI A 08aH4cE %f WREWRFEr S AN %%n%%ﬂﬂ K& 31, the first
cleaning devicEn20 eteans the wdfeirs binbitishirgy. 00470 henfiaheledhing Geeicer28gomprises a
moving body 37.wdth the huiltdgmevipginearsB3arrrievating haft38 praiectingfrem the top of the
moving body 37, and an arm .

that the rotary brush 40 can be rotated by the driving means 41.

The arm 45 can go up and down along the elevating shaft 44

together with the rotary brush 40 and the driving means 41,

10 [0050] Next, the structure of the third cleaning device 22

will be described. The third cleaning device 22 is configured so

that the third cleaning device 22 cleans a wafer 2 with
ultrasonic by traveling along the upper surface of the wafer 2 by
means of the moving means 48, while letting a nozzle 46 eject
an ultrasonically vibrated cleaning fiuid over the wafer 2.

Namely, the third cleaning device 22 has the nozzie 46 as the
cleaning member.

15

[0051] The third cleaning device 22 comprises a moving
body 49 with the built-in moving means 48, an elevating shaft
50 projecting from the top of the moving body 49, and an arm
52 whose end is fixed to the upper end of the elevating shaft 50.
The moving body 49 is attached to the guide rails 35 and 36 so
that the moving body 49 can self-travel along the guide rails.
The nozzle 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 nozzie 46,

20

25

[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 cleaning
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 controller 54. This
controller 54 controls the driving of each component.

[0053] As shown in Fig. &, 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

30




15 39 whose end is fixed to the upper end of the elevating shaft 38. The moving body 37 is attached
to a pair of guide rails 35 and 36 fixed to the casing 18 and a partition 34 so that the moving body 37
can self-travel along the guide rails. The arm 39 contains in it the driving means 32. The rotary brush
31 is 20 downwardly fixed to the head of the arm,39 such that the rotary brush 31 can be rotated by

the driving means 32. The arm 39 can go up and down alone the elevating shaft 38 together with the

rotary brush 31 and the driving means 32, [0048]Next, the structure of the second c|eaning device 25
21 will be destibed? Likethe MY @feé’tﬁﬁééagvice%’d {‘h%rs&%ﬁ#’el\%hiﬁb d'&/igg’zg?ﬁas a rotary

brush 40 as thercteahing Membeﬂsﬁhecset:@nb&deani,r@ deviced2n comptises Hrivingtmeans 41 for

revolving (rotatigg) the Lofany brush-AG ANsLagreviRgrmesnseHak Aeving dhe sreerekcleaning device
21 30 itself. The second cleaning device 21 revolves the rotary brush 40 bgbg} ans gf the driving

b
means 41 whitEAR\IAgD HREANS SRIHESH Al TeanY ¥ OB rrﬂ%)\ﬂﬁg Mg the Gpper surface of the
wafer 2 while dotaiing treciptsy Dush @0 tlle Secdnd dbaninigdavice de\deansife wafer 2 by
brushing. 35[Q04913 e segandrleaning devisesld cosmprisesaMOVIBgRafyAwidhihe built-in

moving means 42" a eIevatingj shaft %ié)roj%ﬁtin f&%m thito |of the movin§r%ody§é§, and an arm 45
whose end is fi%e@to HeupPer erid Bf reqevat‘T?ngé's 2 £ THE AUDRGBSHY Y i attached to the

guide rails 35 and 38 Stethat theamsirg Body £ cRP8IfaraehNong e gifdesaaderthe arm 45
contains in it the drivingymeaasdd. Jherretary brash 40ds dovamvardiyfixes, 1@ the diead of the arm 45

such that the rotary hrush 40 can be rotated by the driving means 41. The apm 4 o up and down
along thé Ievgéﬁé/ ffliaft 44 t§§eﬁhE?%%&W%_g%o%grv%%kskﬁ‘goe@ned @%V(lj?i%ino{mr%%gn@%g 10 [0050]
Next, the struct@eoofitheathitd Efdafing!@anictd 2201 58 Hledctibedl TRE thirdZcldding §evice 22 is

configured so that the thirdseleaningode\dee @2ocienns iatwatete?arvitte utisasapic by sraveing along the
upper surface ftgg(\;éafae%z Pﬁy means of the moving means 48, while letting a nozzle 46 eject 15an
ultrasonically V'Blraté éearﬁnﬁsﬂuid over the wafer 2. Namely, the third cleaning device 22 has the

nozzle 46 as tHéBleaning meribei f0HSH 2HHRANRE FEERFHR deVide L&A B8 Mb%ing body 49
with the Ruilt-incmoving imeansddi macelevatiag isbalt 86 t80 prejetting tat e topiafitee moving body

49, and an arm 5%\; gpaors%qusi%éf%%g t%ge&ggﬁ(@&dﬁw&e@ya@g 50. he,maving body 49

is attached to the guide rails nd 36 so that the moving body 49 can self-travel along the guide

rails. The nozzl¥¢ @8ns HefwrmaRdly kel tite Abad of thRGnt 52 195" ke AR 8ah Yo up and down
along the elevatingshaft 50=togbtiferwittntheleemziagbdevice 20, 21 and 22 carries

out cleaning operation. The cleaning-starting position is the
20 position, defined in the horizontal direction, in which the
cleaning device 20, 21 and 22 starts cleaning a wafer 2. The
cleaning end position is the position, defined in the horizontal
direction, in which the cleaning device 20, 21 and 22 completes
the cleaning of the wafer 2. The speed-change position is the
25 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
30 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 controlier 54 controls the cleaning devices 20,
21 and 22 by the use of travel coordinate axes which are
35 characteristic of the cleaning devices 20, 21 and 22,
respectively, as shown in Fig. 7. Further, the controller 54 sets




[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 cleaning 30devices 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 contyoller 54.This controller 54 controls the driving of
each component. [0053]As shown in Fig. 6, the controller 54 is connected 35to an input means 58 of

inputting the driving recipes 55, 56 and 57 th scribe the ration of, th cleaning devices 20, 21
23 and 22 in Hﬁ\?or‘tﬁ‘éref)?etrm@%rtﬁegl%% sﬁﬁn ﬁélgwén gﬁtf?&lervé S sk Eortiected to a

recording mediemci80 ¢ldat at@nestafstﬁb@trﬁﬁ@cI@énmglmtfg&érrtm%thwﬂdmhéesm&ate cleaning
system 1 Ca"éﬁ?cSH‘ié&?%@)ﬂgrﬁﬂﬁ@@ﬂe@w&ﬁ%@@&%\éﬂ@ £seipes aenS8rafithhfes the cleaning
devices 20, 21 and 22. An flum |s€ rein sefulr?s e recorL?cl(EgaQR iu ?% ng as it can
store the subSTEAGER T pPOGRAm B aﬁdC either 2 memary s o %r a disc-shaped
recordingbmedtiuen sodheas arha'ﬁd digersti U:@C@@M!ma@bé Wetha d[e054] ThenAEAbe of controlling

the driving of fiedirstrssaond -anct third gleaning r@iﬁdca%ma%lmdiﬁ by, thexcontaller 54 will be

described wit efe ence to the E?Jloa ing three Blesié0055 In he.follog ng. descé%ptlon the retreat
position is 15 Eﬂ}/o% FEMETTA t%eanorlzontal irection and setltsidd'a Wi in which the

cleaning dewdelgbezl 2P @Y hidld v the @ledRing thicd BB 2 1rary 20 nbﬁ@ieanlng the wafer
2, i.e., before the sleaningdevice 202t put@2 eaxiies mﬁeqiemegmp@ran@ﬁeThewmng starting
position js.the 20 osmon defined e har irecti which the clea d ice 20, 21 and
22 startsﬁjleanﬁ:ﬁ WA er 2a e ¢ cf&i‘r%na%éﬁq%oiltgén % fg iladsﬁt]llk)n f%gdnlJI e%\éo(?lzontal

direction, in wm@hltﬁ@Q:Ieaﬁhé%we?ﬂ)”g1%?@@6?%@9@5%@%%9@%?‘ﬁwf@\ﬁa(fér 2. The
speed-changefiositiendsithec of the first cleaning device 20 is used as the

unified travel coordinate axis, and the coordinate axis
characteristic of the second cleaning device 21 and the
15 coordinate axis characteristic of the third cleaning device 22 are
converted into the unified travel coordinate axis. Specifically,
when the retreat positions of the cleaning devices 20, 21 and 22
are denoted by hl, h2, and h3 on the respective travel
coordinate axes, the distance between the retreat positions of
20 the first and second cleaning devices 20 and 21 is denoted by
BP2, and the distance between the retreat positions of the first
and third cleaning devices 20 and 22 is denoted by BP3, x1 on
the travel coordinate axis characteristic of the first cleaning
device 20 is denoted by x1 even on the unified travel coordinate
25 axis. x2 on the travel coordinate axis characteristic of the
second cleaning device 21 is denoted by (hi - 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
30 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
35  of the input means 58.

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




25 position, defined in the horizontal direction, in which the cleaning device 20, 21 and 2.2 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 30 that
the cleaning devices 20, 21 and 22 do not interferg with each other (so that they do not collide with
each other, for example). 100551The controller 54 controls the cleaning devices 20, 21 and 22 by
the use of travel coordinate axes which are ?fchar_acteristic of the cleaning devices 20, 21 and 22,

respectively, 28 ShBRH v BIY. & Fillthe the LERIUMST SRYGE 4 Y FREFEBACK réfon and the
waiting time, whithrwibtf béichesscribbdl lates, biytlerusie of ehenified tatielrcoofditiate fixig obtained by
unifying the trayeh caosdinal-axes. rach ofrliehds eharanierisie ohang afdhe-cleaning devices 20,
21 and 22. For 5 the unified trayel coégrdlnatq axis, one of tggz trfvel coordinate axes %/haracterlstlc of
the cleaning deVicé§ 3625 PRAESY &§. & FXRISDorfinbtE A4S biiHePeledig dblice having the
highest pforityittsit oltbbéndedentied Ries| gytiss used Alteenatveln,da segrdimetd @xis independent
of the travel 1Q.copgdingte axes jof the-gleanipng devicas 28 21,aask2g-map also-pe ysgd. In the
following description, the Etr%a el coordinate gxis ¢ aracterisé}i]c gf t%%ﬁrst cleani d?(ic% 20 is used as
the unified tra\iis@cglﬁ%h% r\g'ﬂg, %ﬂa'fﬁ%r}:?;rd afe BFEh Srat R Bf the 2@}% d¥eaning device
21 and the 15cherditage @i chatbcierishicotire tHing dearimpdevsétiPrakconvierasd into the
unified travel cogudinate axishSpesHicalbspvhemikefetieatpasiiong el ihe ceannglayices 20, 21
and 22 af@ denot%{i bl)( hl HZ, %ngn %3 gnatsh(?tr(!as rgriw\w/eté\raveil coardinate ages the djstance between
the retrea posiﬁo 30 5&? & ftlrst and seétond aeanlng e%i%gsa%ré%dgﬁrl fa%r?o‘%é ‘89 3P2, and the
distance betwed# fite FetrdtgRsbifoas 6£tHOR S aRdRBirdtce&fifg devdicdsS20nands22 s denoted by

BP3,xlon  the fourth step. Thereafter, the first cleaning device 20 downed
s made to move as it is from the speed-change position P3 to
the cleaning end position P4 at a speed of 10 mm/s, as the fifth

15 step. The first cleaning device 20 in the cleaning end position

P4 is then elevated, as the sixth step. The first cleaning device

20 elevated is made to move as it is from the cleaning end

position P4 to the retreat position P1 at a speed of 150 mm/s,

as the seventh step. The first cleaning device 20 in the retreat
20 position P1 is then downed, as the eighth step. =

[0059] The driving recipe 56 as shown in Fig. 8B charts

the operation of the second cleaning device 21 prescribed in the

order of time. In this Example, the second cleaning device 21

in the retreat position P5 is downed and held as it is in the

25 position, as the first 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

30 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 P& to the
35 cleaning-starting position P7 at a speed of 150 mm/s. The
third cleaning device 22 in the cleaning-starting position P7 is




the travel coordinate axis characteristic of the first cleaning device 20 is denoted by xi even on the
unified travel coordinate 25axis.x2 on the travel coordinate axis characteristic of the second cleaning
device 21 is denoted by (hi - 5P2 - h2 x2) on the unified travel coordinate axis. Further, x3 on the travel
coordinate axis characteristic of the third cleanin%§ievice 22 is denoted by (hi = BP3 - h3 x3) on the
unified travel 30coordinate axis. [0057](Example 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 recordifi@ YH&furA 56Ny FRdEhsS88Bf the Y@aH&ind BS. thosBRiBaiRGEERe 55 as shown
in Fig. 8A chas @5vihedperationi of the first eleaning deviem20tpresqeibacHn-the arder of time.In this
Example, the rationef the first.c i [ 0. follows: the first cleani vice 20 in

the retreat pogﬁgﬁ gq igilggatte%% a%‘%ﬁg%gﬁéﬁ%gﬁéét,ﬁ t%é) %ﬂﬁ% c%aéin@pgg\%icg% %elevated is, as

the second st8yTHadRSt MolRES it ’£ifBm e FelRidpalain P1. drtHeTIdaniytafing position P2
at a speedl of I56am/aafikethirstioaning degided inlthesperningrsiating positinn P2 is then

to the cleaning end position P9 at a speed of 10 mm/s, as the

fifth step. The third cleaning device 22 in the cleaning end

position P9 is elevated, as the sixth step. The third cleaning

device 22 elevated is made to move as it is from the cleaning
end position P9 to the retreat position P6 at a speed of 150
mmy/s, as the seventh step.

10

The third cleaning device 22 in the
retreat position P6 is then downed, as the eighth step.
[0061] The controller 54 controls the driving of the

cleaning devices 20, 21 and 22 in accordance with the driving

15 recipes 55, 56 and 57, respectively. However, if the controlier

54 controls the driving of the cleaning devices 20, 21 and 22
faithfully following the driving recipes 55, 56 and 57,
respectively, the first cleaning device 20 and the third cleaning

device 22 collide with each other right after starting cleaning

20 and thus interfere with each other. The cleaning devices 20, 21

and 22 have so far been prevented from interfering with each

other by making the input means refuse to input the driving

recipes 55, 56 and 57 that cause the interference, or by

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

30 [0062] For this reason, the controlier 54 controls the

driving of the cleaning 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 cieaning program 59 is made following the flow chart
shown in Fig. 9.

35




downed, as the third step. The first cleaning device 20 downed 10is then made to move as it is from
the cleaning-starting position P2 to the speed-change position P3 at a speed of 15 mm/s, as the fourth
step. Thereafter, the first cleaning device 20 downed is made to move as it is from the speed-change
position P3 to the cleaning end position P4 at,a speed of 10 mm/s, as the fifth 15step. The first
cleaning device 20 in the cleaning end position P4 is then elevated, as the sixth step. The first cleaning
device 20 elevated is made to move as it is from the cleaning end position P4 to the retreat” position
P1 at a speed 69230 mm/s, 1N B8ifh& YBGERRSIEHCFRE I sPERGIAAY dVicdt 2Finfthe retreat
20position Pljigithen downed;as theveightiesier {0D59]The alityiny résipero asahomm in Fig. 8B
charts the op rgj\t)' gfj e sec cleaning deyice @BlePres Htl)rqz [ Q) d bof i In this Example,
the second c%éniﬁré dev@ée 21 In the retreat position P5E|$ gown%§ gn? gélg as %g%ﬁ‘ t{fwe 25 position,
as the first step? VHis FRERESR MRS Ao SRID St Hi S5 tHARSREC5BIE DA% seédnd cleaning
device 255in thedigst step is ntaetaiiied! {0060 THestaviog tecipesn asastroww in &HgtiSC charts the
operation of the biteheiepinadleviee 24 piggcrbertindia aaiterof fine, g (s Eupple, the
operation of the third cleanln% device 22 is as follows; the third cleaning déevice 22 in the retreat
position P6 is &1é9aRRI 85 Rk MY sRYMN&kt HAB $hirdleARfh JIRFABED PEIWERT i§)%s the second
sten, made totwovelasitis drame theaetweheposiion RS todhe35ekedaningzstartiiiy position P7 at a
speed of 150 mu/siplBeywithout actually coming into contact (this distance is
10 referred to as “minimum accessible distance™). If the distance

between each two of the cleaning devices is always longer than

the minimum accessible distance, it is judged that no

interference will occur between any two of the cleaning devices.

On the other hand, if the distance between any two of the

15 cleaning devices is shorter than the minimum accessible

distance at a certain point of time, it is judged that the two of
the cleaning devices will interfere with each other.
[0065] In the substrate cleaning program 59, if it is
judged in the judging interference step S1 that the cleaning
20 devices 20, 21 and 22 will cause no interference, they are made
to carry out cleaning operation in accordance with the driving
recipes 55, 56 and 57, respectively (starting cleaning step $2).
On the other hand, if it is judged that the cleaning devices will
cause interference, the following steps S3 to S8 are performed.
25 [0066] The substrate cleaning program 59 prioritizes the
first, second and third cleaning 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
30 given to the first, second, and third cieaning 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. In this Example, the first priority is given to the
first cleaning device 20, the second priority is given to the third

35 cleaning device 22, and the third priority is given to the second

cleaning device 21. In the following description, since the




third cieaning device 22 in the cleaning-starting position P7 Is 96 downed, as the third step.
Thereatfter, the third cleaning device 22 downed is made to move as it is from the cleaning-starting
position P7 to the speed-change position P8 at a speed of 15 mm/s, as the fourth step. The third
cleaning device 22 downed 5 is then made to m@#& as it is from the speed-change position P8 to the
cleaning end position P9 at a speed of 10 mm/s, as the fifth step. The third cleaning device 22 in the

cleaning endposition RA i elgvatedcas the sixth stgpiThadhit Fisaning deice A2 glevated is made
to move as it is from the cleani 1{8 end position P9 to the retreat position P6 at a speed of 150 mm/s,
as the sevenf SRS BH2 t}‘ﬁ‘rdtgl%a Y QEUidES9RR thePretiddt H%’ﬁﬁod“lgé iSRIEN ddivned, as the

eighth step. [0R61iThe cowreliter 4 cohtrdlisehecdnving offthiebleagin devicgsrad, @idand 22 in
accordance with the. (riingql 3 £65HRRs AP RN 5K fesRestivel ndaweusp jfdhe coptroller 54

controls the driving of the cleaning devices 20, 21 and 22 faith}all following the driving recipes 55, 56
and 57, r%spé&ﬁ/e ,St?leWi'cPﬁrgle n@%@e %%%Y&Cﬁeéﬁinéagvﬁ%rﬁ‘fﬁoﬂ e with each

other right aftetestiaitivg cleznitig 20 e dnigiingertdrétvithi esichl otein Thesléeming devices 20, 21
and 12 have s@|faBeepyprgxeiiad from iieHerdng witheaghhgthar by saaking the dapyt means refuse
to input the driving g;‘ﬁl es 55, 56 and 57 th%t chse the mterfergncﬁ:' or ﬁiﬁeﬁutm%}the driving
recipes 55, 55‘%\?1d \ﬁf\ﬂuéﬂ?%ﬂgrbyai% one''fh SUK'HEoRVe gnaﬁ &hn re,zii‘tnl Hecessary to
make new driviny irscip@s B5,"868i9d 5 Whithgeganés tigenand |8isof adordovei thete is the

possibilify;that the-time, pegeed ferteleaningdngreases:io decrease the throughput of the

substrate-cle rocess, 30[0062]For this reason controller 54 controls-the driving of the
cleaning devi@é&%?, 1(2)1 and f’r%aéc%r%é%ce?vﬁfﬁ t%é%%%s?r%}/énc?egﬁﬂgf%Zsrgr%%' Stored in the
recording medilit 60 SRR BrégratEes3 thbiked tre 8ldHFing deviess eor 2t 4R@ 2P biieate without

interfering with @gigh=oltTe o e 85substrateacibagintepiegram hAVspadd éellewing dhigyflow chart -
ot e s oA R s o ke L gincina e
interfereMith €akh(G&Rr {jG8gin§ iMBAefehcdstepBoh the first cleaning device 20
having the higher priority and the third cleaning device 22
having the lower priority can interfere with each other (setting
interferance region step 54).
[0068] In this embodiment, the first cleaning device 20
20 and the third cleaning device 22 interfere with each other only
in the horizontal direction along the guide rails 35 and 36.
Therefore, in this embodiment, the interference region is set
only in the horizontal direction.
[0069] Specifically, on the basis of the driving recipe 55
25 for the first cleaning device 20 and 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
30 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 (this 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
35 as the interference region ©61. In this Example, the first
cleaning device 20 and the third cleaning device 22 interfere




5 [0064] Specifically, the distance between each two of the cleaning devices 20, 21 and 22 is
calculated and judged whether it is longer at any point of time than the distance between the two
cleaning devices when they get as close to each other as possible without actually coming into contact

(this distance is 10 referred to as "minimum accesiéble distance"). If the distance between each two of
the gleaning devices is always longer than the minimum accessible distance, it is judged that no
interference will occur between any two of the cleaning devices. On the other hand, if the distance

between any tWibf a5 iBaRinG ddiBed MISHSHRSH @Y thethiniild ficel¥niéitistance at a
certain point ot twaeiritisipdgedabatities testof theraetning deviceswilli intertere2wittheach other.
[0065]In the s I ean) r HAtiS5] i iudging inter ; Si that the
cleaning 20 dé‘l\%i{e?googlcﬁagr%% %’%E%ﬁg?ﬁﬁgﬂge%y gﬁé@nﬁg e{)%?:{gr%/%%? cleaning

N I f
operation in acdPYERcE WittPthedrivi pIE8 5B RNE7 QEsRENAN tstatBRG OBaning step 52).
On the otBer hded; ifdt i€ fidgedadhatthetcledriimy dévstesaith nanige idterferened) thigtiallowing steps

53 to 58 are performer],25 [AAAS1The subsiraterplaning PRgaTL59 Prgritizss the first, second and

third cleaning devices 20, 21 and 22 so a|sﬂ1 det?rmlne he order in which they start cleaning
(prioritizing st 3%)FEGMEXAMPIE, order bE'QEfermiNdd el TRAPEnaHIHS FONGWS: the first,
second, and thitdeprivritiesrare 30g@Enao theafirgipsedood; die thhostteaning dévces 0" 21 and 22,

respectively. Altergativelyo byaeans-af the inwignaans s the operater may inpub g priorities of the
cleqningéd vices 20, 21 d22 In this Example, thq first, ‘ri(_)rit i's, iven to the _first cI(.aan'ing‘
device 20,the QS&\GES p%%?n?f%‘td%H\% {RB thitd 3%883#5%%5\%‘392?&&&%8 third priority is given
to the second cieanipgsifaoiced2 Live e foll dRmESe Jeriptient hscethaning device 22,
of the first cleaning device 20 positioning in the passing position
P11, is set as the interference region 61. 1In other words, the
interference region is set so that it ranges from the position of
15 the end, nearest to the third cleaning device 22 having the
iower priority, of the first cleaning device 20 having the higher
priority, positioning in the cleaning-starting position P2, to the
position of the end, nearest to the first cleaning device 20
having the higher priority, of the third cleaning device 22 having
20  the lower priority, positioning in the cleaning-starting position
P7.
[0070] Next, the substrate cleaning program 59 makes
the first cleaning device 20 having the higher priority start
cleaning a wafer 2 from the predetermined cleaning-starting
25  poesition P2 towards the periphery of the wafer 2 (starting higher
priority cleaning device step S5).
[0071] Specifically, the substrate cleaning program 59
makes the controlier 54 control the driving of the first cleaning
device 20 so that the first cleaning device 20 successively
30 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.

8%}
Ui

Subsequently, it is made to move from
the cleaning-starting position P2 to the speed-change position



98 second cleaning device 21 is held in the retreat position P5 as prescribed in the driving recipe 56
and does not carry out cleaning operation, only the control of driving of the first and third cleaning
devices 20 and 22 wvill be explained. However, in 5 the case where the second cleaning device 21
also carries out cleaning operation, the driving ogghe first cleaning device 20 in relation to the third
cleaning device 22 may be first controlled in the following manner, and the driving of the third cleaning

device 22 inr atl n tq the ec q,c ng d e 1 may be then ontrolled in th same manner.
[0067]Next, on the basPs gﬁ nwr@%@mpe % or he first eiedl n§ea/e\9€cesg0 hatv r?g a higher priority
and the drlvm@@étﬁpé%ﬂfw\t‘ﬁe fHiPdc AYing B8 AEe P2aisAng ROBIEIONPridYity| thetS@bstrate cleaning

program 59 S@téathﬁw@teﬁeremettagfprMSa@la(seseFégs k0 a0drhi) j8 whichethesfiest-cleaning device
20 having th %h*errsgna té/ an th]eevt]lég cﬂ%anl%g&g]‘%{ (%3%22 having the lOVY’SroR” rjrty can interfere

with each other etting inteHerence region ste gfnrtﬁls emb%?ilment the first cleaning
device 2620 étﬁj/ﬂf@‘thlrdl*élé%ﬁﬂfgd@e%@“@? @lt@”@éte ifith dgebtiger BRI s thi® Aofi4ontal direction

along the guide retils 3om@ad e dherefore] imthis @n@@@n@mm me{jgrenwﬁegqegtls set only in

the horizonta(lﬂgg% § é%%gés 'flﬁa”t\{teortélt?ebaats'rifgt g%g ggzhglge%p‘) 525 for (the first cleaning

device 20 an ing recipe 57 for the third cleani evice itis judg whether the first
cleaning devidé2® h@\ﬁné@né ‘h@bhér priority and the third cleaning device 22 having the lower priority
will interfere witiog@adh other. Jimthis Enanypéy thettrrattotealm@g@l&meerzseatettmwh the 30 third

cleaning devicg: 27 ihls eAUng Lo b leanind:iarting pajon Eg 0 aRasiian st agihen distance

from the cleaning-st rtlng position P2 (this position is referréd to as passin 1), so that the
region betweveh%"éf@a ﬁld@%‘?ﬁn%gméh ﬁ?éﬁﬂ‘tﬁe%‘é@ﬁgzﬁoﬁﬁd’ﬁ‘lglﬁhl% é%i"f%’as the
interference regior @Y. Invinid ixammpléhtheviiesticlganing dévice R0Carskthesthirdddeatiiag device 22

interfere 99 witheaeh.ather t%gtertokhwmtwa%éhﬁetde @ﬁtﬂfgtet%ﬂew%ew%%% nearest to the
third cleaning dewcewﬁ8 the le edge face of the gtovm body 37 in the top plane view shown in

Fig. 3) collidesRtht c%f‘thkt\f Eléﬁﬁﬂweg BUdelicd B8 Hét@rré@ﬁ?ﬂ?e ff& BRafihg device 20
(the right-most(éags fagd ofvtre prioviiy boay 49 in dwertop plarid nipwtsipoBf)in Fig. 3). Therefore, a

virtual region, 3@@@@?9 in thqm%gn@hglégeﬁehm{ar@t@gJé@pégte&%eittggﬂ ®f thgrepde nearest to the

third cleani 2, of the first cl 10 d 20 t the cl tarti iti
P2 16 the posiBA oF RSN, AEWIcE: i INEIARE GanHg REeids 231 1t cfoatity device 20

positioning in tieé passiigy @sm@ﬁmfltaﬁ‘sétieas!’th’é“ﬂneﬁét@n&eﬁ%gbr(mﬁ Imgithehn arodds, the
interference regigre isrsateo that ibranges fsomdReRESIHIONGE. 3), while the retreat

20 position P6 of the third cleaning device 22 having the lower
priority is on the other side of the wafer 2, horizontally apart
from the wafer 2 (the left-hand side in the top plane view shown
in Fig. 3). Further, in this embodiment, each cleaning device
starts cleaning a wafer 2 from the approximate center of the

25 wafer 2 and cleans the wafer 2 while moving from the 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

30 retreat position P6 and the cleaning-starting position P7, on a
horizontal line connecting these two poesitions 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

35 cleaning-starting position P2, to the other side by the minimum
accessible distance at which the third cleaning device 22 does




15the end, nearest to the third cleaning device 22 having the lower priority, of the first cleaning device
20 having the higher priority, positioning in the cleaning-starting position P2, to the position of the end,
nearest to the first cleaning device 20 having the higher priority, of the third cleaning device 22 having
20the lower priority, positioning in the cleaning-stgrting position P7. [0070]Next, the substrate cleaning
program 59 makes the first cleaning device 20 having the higher priority start cleaning a wafer 2 from
the predetermined cleaning-starting 25position P2.towards.the periphery of the wafer 2 (starting nigher
priority clearit d@gﬁ,rz%rt%p\'g%. ﬁﬁﬁﬁjégéeglf?caaﬁf/r{ﬁe%;%wﬁ?a esc‘lealr“n%%ér‘éﬁr\gr%rl\% 'makes the
controller 54ttuntrobitie drivirg o th et Kleamihgs@elide 20 Habthie first eMidgfing<device 20
successively3Q pegfamas kg dirsh Kueianthiepsein Meadtivingreaire G8aNamelyethedirst cleaning
device 20 in tgé retreat po it‘iao I?lhigrele\é?tg% It issmgn mage gg maoye frr]om ths‘%:éﬁri% t position P1 to
the cleaning- rtﬂ?gv ition P §ta§ Béd'o YS_O mm s,gTherea er_.,?ﬁe%ﬂ t Cleaning device 20 in
the clearfing-ptesifgraspbsitiontPe isidewnBE CSubRetditly, tirSaikfe 16 MYDERokR the
cleaning-starting-pesiionRade the speethenanye pagitien priority moves from its
cleaning-starting position P2 while the cleaning device 20 is
cleaning a wafer, by the minimum accessible distance at which
the cleaning device 22 having the lower priority does not
10 interfere with the cleaning device 20 having the higher priority.
[0074] Specifically, as shown in Fig. 10, the third cleaning
device 22 in the retreat position P6 is elevated. It is then
made to move from the retreat position P6 to the waiting
position P10 at a speed of 150 mm/s. Thereafter, the third
15 cleaning device 22 in the waiting position P10
towards the wafer 2.

[0075]
judged whether the first cleaning device 20 having the higher

is downed

Next, in the substrate cleaning program 59, itis

priority has come out of the interference region 61 (judging
20 interference region step S7).

[0076] Specifically, first a signal indicating the position of

the first cleaning device 20 is received from the moving means

33 of the first cleaning device 20. By comparing the position of

the first cleaning device 20, indicated by the signal, and the

passing position P11, it is judged whether the first cleaning
device 20 has come out of the

25

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

30 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 controllier 54,

[0077] Next, after the first cleaning device 20 having the

higher priority has come out of the interference region 61, the
35 substrate cleaning program 59 makes the third cleaning device
22 having the lower priority start cleaning the wafer 2 from the




“ while the cleaning .device

30 P3 at a speed of 15 mm/s. The first cleaning device 20 is then made to move from the
speed-change position P3 to the cleaning end position P4 at a speed of 10 mm/s. Thereafter, the first
cleaning device 20 in the cleaning end position P4 is 5 elevated. It is made to move from the cleaning
end position P4 to the retreat position P1 at a spe 9 of 150 mm/s. The first cleaning device 20 in the
retreat position P1 is then downed (see Figs. 10 and 11). [0072]Simultaneously with the
above-described control of 10 driving of the first cleaning device 20, the substrate cleaning program 59
keeps the third'G8&RHgHEGEe 22 # Wﬁ@ﬂ%%\ﬁ&%ﬁ(ﬁﬁ?‘%ﬁﬁing?ﬁ thetRWBRGSpodidN P10 set
outside the intezfie remery redidh 6 Ivaitlrthe fissbcliganing Wevige i20ibaviig dnertigber prority has come
out of the integ‘_eégnggf_egion 61 15(keeping lower priority cleaning device waiting step 56). [0073] In
this embodimmf the retreat r%ositi(g)in Pb of the first clea,ninﬁ device 20 having the higher priority is on
one side of a t9! horizom&iF A Mo The VoA B (tHE right-HAH EEdntke tplane view
shown inFig. 8k wibile2the ydirsat 26 positiomRevef therthirndscleaningg@deet2hhavingahe lower

priority is on the gther side pfdhe-w rp%gyg@qpmqﬂlyég%aggégg the wafen 2 (the lefi-hand side in the

top plane view shown in Fig. 3), Further, in this gmbodiment, each cleaning device starts cleaning a
wafer 2 from tﬁi‘ %F&%ﬁﬂ%& cBREFSf fie 28 \ﬁeg‘l%r(f% Weaha THE AarOSHRIE idving from the

center of the vilhfen2 thweangs! the sideesgaflifoh thié rétrean positidn ofrthevaeding déliee is set.
Furthermore, ipythis, amabeciiment, hesralingposision P10 inwhieh fedhig<sleaning device 22 having
the Iowewriority 5 k%%t v[¥ar{t$1 IS %t be{,\%ee hthe 3q retreat p%sition and the clea(i[]ing-starting
position P7, off aRorzontathé €0 n‘ecting?hes'erRN% %%%Iﬁ@nﬁi%% 7 Fi@ﬁp HEfTE the
interference retfloM G ENERElytIGeSREIEAg Positioa PGiEERRD thatthe third tliaanimg device 22 can
get horizontally, agartdromcthe: fiestslearing devicerdd sitting i the 3Eclerningnsiaging-position P2, to
the other side by the minim ssible distance atwhich the third cleaning device 22 does 31 not
interfere with tk?? first &%%n#}@aﬁg&%e%&s I%%t%%‘rgv%r%% tt%eewgiﬁ#%dposmn%?mﬁg %et’so that the
cleaning devicéfma\f/fﬁ@“th&%v%ﬁ)ﬁﬁmy BRA g AP fRM thetbiBanfiy @Rl ibe IO ®aving the
higher prigrity, siting:insthepeleaning-staingrrpasitio ks dafthe sideoppesite tadhgidiection in
,, which the clearaigg/ \‘V"I-(Z‘,S gg B@é{ipgt%eatei%vt&%ar%%ri%rqg\é%ﬂaoerg .its cleaning-starting position P2
afer, by

IS cleaning a the minimum accessible distance at which the

cleaning device 99 hgling the 16weltBRoritsibEd Akt 107REAERS with A8 ‘@Eaningdevide 20 having
the higher prioriterforming the above-described steps S1 to S8, the driving of

the first cleaning device 20 and the driving of the third cleaning
20 device 22 are simultaneously controlled to clean a wafer 2.
Therefore, as for the third cleaning device 22, its driving is
controlied in accordance with the driving recipe 62 shown in Fig.
12. Namely, the third cleaning device 22 in the retreat position
P6 is elevated, as the first step. Next, the third cleaning device
25 22 elevated 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
30 needed for the first clieaning 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
35  fifth step. Thereafter, it is further downed towards the wafer 2,
as the sixth step. The third cleaning device 22 downed is made




[0074]Specifically, as shown in Fig. 10, the third cleaning device 22 in the retreat position P6 is
elevated. It is then made to move from the retreat position PG to the waiting position P10 at a speed of
150 mmjs. Thereafter, the third 15cleaning device 22 in the waiting position P1.0 is downed towards
the wafer 2. [0075]Next, in the substrate cleaningggrogram 59, itis judged whether the first cleaning
device 20 having the higher priority has come out of the interference region 61 (judging 20interference

region step 57). Specifically, first a;signalindicating the position. of the first cleaning device 20 is
received fromg%hgoﬂ %g%ingserﬁgaq%ssgé Fc?} t%yjéﬁ%? %Fe%lﬁ\l gsﬁg\gﬁé’ %OP%%/‘%grrﬁp%?;n%Otﬁg position of the
first cleaning SRGRE-20 Aindfcafteshy e S§nadtar theesr p&dsidd pasitiors PHS itigudged whether
the first cleaning/devicesz8has qurae thitrof thie:iienlerenseg cegion 64 ohltesnatiyetydhe time needed
for the first cleani ice201Qr in ition P11 may be cal ed beforehand on the
basis of the t?ﬁ/ge |§gg§i\éﬁ§n\€ee é%dft ﬁeﬁ@ﬁﬁvﬁ%ﬁéﬁ%é’[@%??rgt%sé{%macc?g/it%% élbehas reached the

passing positiel§ P& BefGaHeadbT thebRiSBER find MeRSHISd BY 4 it& 8 the like built in
the controller S¢e 0077 ent; after thenfinst deantng TievinetP@ havingithe bighes @rierty has come out

of the interference.agio, by e SURSITAiAdieaniio Pragiam fRJMales g 1aLd dgaping device 22

having the lower priority start cleaning the wafer 2
elevated is made to tnove as it is from the cleaning end position

P9 to the retreat position P6 at a speed of 150 mm/s, as the
10 tenth step. The third cleaning device 22 in the retreat position
P6 is downed, as the eleventh step.

[0080] Therefore, after the setting

interference region
step

S5, even if the substrate cleaning program 59
automatically makes the above-described driving recipe 62 and
controls the driving of the first cleaning device 20 faithfully
following the driving recipe 55 that has been input and the
driving of the third cleaning device 22 faithfully following the
driving recipe 62 that has been automatically made. As a

result of these, the above-described steps S3 to S8 are
20  performed.

15

[oogt] As described above, the substrate cleaning system
1 performs the method of cleaning a wafer 2 in accordance with

the substrate cleaning program 59. Namely, a plurality of the

cleaning devices 20, 21 and 22 are prioritized, and, on the basis
of the driving recipe 55 for the cleaning device 20 having the
higher priority and the driving recipe 57 for the cleaning device
22 having the iower priority, the interference region 61 in which
the cleaning device 20 having the higher priority and the

25

cleaning device 22 having the lower priority interfere with each
30 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 peripheary 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
35 region 61 until the cleaning device 20 having the higher priority

has come out of the interference region 61. After the cleaning




predetermined cleaning-starting position P7 towards the periphery of the wafer 2 (starting lower priority
cleaning device step Se). f0078:iSpecifically, as shown in Fig. 11, the third cleaning 5 device 2.2 is first
made to move from the waiting position P10 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 then downed. Thereafter, it is
made to move from the cleaning-starting position P7 to the speed-change position PS at 10 a speed of
15 mm/s. The third cleaning device 22 is then made to move from the speed-change position PS to the

cleaning end P8Y¥if6n P9 al'a ¥ P d o1 d VAR TRERHEYCIdRing BVice2? indthet®i8aning end
position P9 isiakeétednitds regdertoorhpve dratethei dgadimg endposisiom B kethe wetreat position

15P6 at a sp ot 150, mmyis 5 fereaftes, the third.clea ingL gvi inthe at%%sition P6 is
downed. [007 ll(l)”l t#e5 s‘ubstra?e cleaning program 59, bg peﬁorm?\r?f% H’t e gboﬁlpe%- escribed steps Si to
ir

SS, the driving 'GIARESAFSY BRANING TRVIEE Z0AH e dMARE GFthe THird B45RTES 20t&vice 22 are
simultaneouslyaontretedbtotieanw afmater 2. Therefore, as for the third cleaning device 22, its driving

is controlled in gggordance with theriving facipg§2 shawp.in Figs 12 Namely, the third cleaning
device 22 in thfi retréat position P6 is elevated, as thi first sten. Next, the third cleaning device 23 22

elevated is, aStRBTEEGRY HER, made I MEVE RS itRLHFEMTNE fétieat 568Itd% BE YRR waiting
position P10 at @, spgked ®hd502amistEHersafter|tthe thirdicleaiiieg deviee 22 mvhe waiting position
P10 is downed, as ih pied wep: s heldindheawsiing pasitisn BAQ for apreretgrmined time (the

time 30 peeded for the first cleaning device 20 to reach the passing position P11 and come out of the
interfere?’l%e re%f?(?ﬁ' i .as Eﬁé?&%’ éé‘p. The thifl Tlean g&é‘\ﬁce d&rﬁ% G meﬁ% to move as it

is from the waRingbsitmLRlY eibetieanhdgBtaaihtypositibe RicararspebeivotdS02Mm/s, as the
35fifth step. Thereafter, itds furher sewaesdionwar dg-the-veaier 2 agutgmggr&ggp. The, third cleaning
device 22 dowgede?s. rr‘nead - (?“;Sftgrmg\ée as it isafrov(lna ercganin -%?rtin% é)o%ri%ion P7 to the _
speed-change p@smons at a speed c?fnig%m/s, &S The e h 8[3. e ﬁf%%%%?ng device 22
downed is thert-AiagRAoIENE etsaﬁ ishFerathRLEp S dtEfarkyd pbsitiorchs: ti nige Broleaning end
e £ e e L A g o, e
e s A L e e AR daes et dadsle
Therefore, the time and labor needed to make driving recipes
55, 56 and 57 can be reduced. » v
[0083] In particular, in the above-described substrate
20 cleaning system 1, the cleaning device 22 having the lower
priority is kept waiting not in its retreat position P6 but in a
position horizontally apart from the retreat position P6 towards
its cleaning-starting position P7 (position in the horizontal
direction: the waiting position 10). Therefore, according to the
25 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
30 needed for the cleaning device 22, after being kept waiting, to
reach the cleaning-starting position P7 can be decreased.
Conseqguently, the time needed to clean a wafer 2 can further be
decreased.
[0084] Moreover, in  the above-described substrate
35 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




10tenth step. The third cleaning device 22 in the retreat position P6 is downed, as the eleventh step.
[0080]Therefore, after the setting interference region step 55, even if the substrate cleaning program
59 automatically makes the above-described driving recipe 62 and 15 controls the driving of the first
cleaning device 20 faithfully following the driving @gipe 55 that has been input and the driving of the
third cleaning device 22 faithfully following the driving recipe 62 that has been automatically made, As

a result of thase, /e ahRye-drecribed steps o {0 PR e 0RermAd J9BLIAS fesgybed above, the

substrate cleaning system 1 performs the method of cleaning a wafer 2’in‘accordance with the
substrate cled@IRYBi&graH58) ek 2aNFHIi GO BTG devTsisd ol ise N2 are
prioritized, anMTon _tha basie 2& ofrtbie Htivieg eéripeose fordthe eleaningradewca R8hawing the higher

priority and thg glriyingrecipe 57.{or the cleani vic ing the | r prjog interference
region 61 in w E(}c{?'ukyt%\e ré?e?g?lﬁ\g g(géiée 20 hav%%%?ee’ h%ﬁé?mp?fw}ﬁy g%d \ﬁg c%gé%éw%egvice 22 having

the lowerprioft§ it reXtE Bach 30 Hhs i5 X&MINE clEBRiINgBEVIEE 20 BAVIY thB%higher priority is

made to start cleaimingga Wafdc? fitin thevpnedetérminedveleapimg:riartingtpiositiom P2htowards the
periphery of the wafer 2. while the cleaning gevice 2 ing.the.l oLty i aiting in the
waiting positic?‘ﬁ P10 sgrt outsideBthD?intérferencb 35r§g;?r\§ g% utjrj?tltl(gti:veg %:%ﬁﬁ% %eg\;sigé 0 having the
higher priority B8 SinBGUEGHRE: inteRBRGER FEG10N 67 S AFEIRHEGE5M N d&VR2having the
higher priority has aimme oud offthéhateferdmes esxfen 61, the cleaning device 22 having the lower

priority ig nadegg gtart cleaning,thg,yrfer 2 from the predetermined cleaning-starting position P7
towards the 5peripher¥rc])f the wafer

e precondifion of Example 2 is that the driving recipes

55, 56 and 57 as shown in Figs. 8A to 8C, made by an operator,

have been previously recorded in the recording medium 60 by
means of the input means 58.

15 [0086] In this Example 2, the cleaning devices 20, 21 and

22 are prevented from interfering with each other by making

the controlier 54 control the driving of the cleaning devices 20,

21 and 22 in accordance with the substrate cieaning program 63

stored in the recording medium 60. The substrate cleaning

20  program 63 has been made beforehand following the flow chart
shown in Fig. 13.
[0087] In the substrate cleaning program 63, it is first
judged, on the basis of the driving recipes for the cleaning
devices 20, 21 and 22, whether the cleaning devices 20, 21 and
25 22 will interference with each other (judging interference step
S1i1), as in the substrate cleaning program 59.
roogs] 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
30 driving recipes 55, 56 and 57, respectively, when it is judged in
the judging interference step Si1 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 S$18
35 performed.

are

[0089] Next, like the substrate cleaning program 59, the




[00821Therefore, intheabove-described substrate cleaning system 1, even when a plurality of the
cleaning devices 20, 21 and 22 interfere with each other when driven in accordance with the driving
recipes 55, 56 and 57 made by an 10 operator, respectively, a wafer 2 can be cleaned by
simultaneously operating a plurality of the cleaning devices 20, 21 and 22 while avoiding the
interference automatically. The time needed for cl Ecsming a wafer 2 can thus be decreased.
Consequently, the throughput of the substrate-cleaning process 15 in the substrate cleaning system 1
can be improvedD MorEove s AR Shdr BRI REBd Pidt Biaks tdewing necifiest55s S6oand STdagain.
Therefore, thettime anddahns nraded domake driving regipes 35 36 and 57,eap ke regduced. [00831In
particular" in trwhqg vgades%rtige[d s!.lebg}]rﬁge 2 crlean‘%?)% ri%StEm 1, gﬁbﬂeani&g device 22 having the
lower priority is k&pt waltihg 1ot in its retreat position T positioh 'héz8ntdlly Hpart from the
retreat positiorf BEBIDErdSSES BB EifiRg-StBRING PogitibnoP 7dpashion &f tehoridoatdl direction: the

V\iaitin.g pg’&iti_or@ié@)r;lmlge@@f\ﬁir@al @@%ﬂ@@gﬁt@d%&@ E@A@tatﬁa{t@ cieaning Qgt%ﬂehdth 'Bém'{%gxa[)npt'e" theth,
cleaning devic ing the rior e, kept wajting in a pgsition, the distance between this
position and th%gc _eél_%\lén g&%ara%%gi)&s)it_%r# %’§Pé]ecjin8es¥l%r Q?&‘I&%% t%ﬁ@et%b%ﬁ?hé%’i?@gt position P6
and the cleanirﬂjl§t8ﬁih§ oBfticH £5¢ 148 ekt thd it e Buinsededifoe thé ciadhidgeevics 22, after
being kept waitiag;-fooeachethe sleapegstarting position P7 can be decreased. Consequently, the

time needed to wafer 2 can fyrther ased. . .
[0084]Moreove@?ﬁ%%gbove-déstgc%ibgé(s“ubssﬁggg%égléar%ﬁgagf/gt%m af?t?]%acr:?ear%%g dtek{/?ce 22 having

the lowertfriorifHREEBISVEIGAG Nt &P BERTatSShENRT IevEraaiARh antEveldFom e retreat
position P6 to ttieewaitinig positioreP 16 (Bevated ftate it mira poit o sitiom i the werical direction:
MIDL) at a lowey, pRIGhtyRKE|c¢lo5es tedae aRARate. dban tao abpve helgfl avel Higrgfore, according

to the substrate 5 cleaning system 1 in this Example/ the time needed tor the cleaning device 22

having the lowetPfisfity: Siftity HPtHe &Iy -sBU Rt hoshorEBretd o duwh &Rer Btakting cleaning
can be decreaseld:aBomsedeently, the tinevireded fortdlganmopaiwefsr 2acan fitithertheddecreased.

10[0085 4Example.)ng oEye-Rrecondiiomf Bxample=? ishatie diying (eipes 55,56 and 57 as

shown in Figs, BA to BC, made by an operator, have been previously recorded In the recordin
medium GO%y Fi85AsOSF e in ui}/rﬂégé;%%cu’iateg in th!Sp manneyr is set as waiting J

time (setting waiting time step S14),
[0091] Specifically, on the basis of the driving recipe 55
for the first cleaning device 20 and the driving recipe 57 for the
20  third cleaning device 22, the time in which the first cleaning
device 20 having the higher priority and the third cleaning
device 22 having the lower priority can interfere with each other
is calculated. In this Example, the direction in which the first
cleaning device 20 cleans a wafer 2 is opposite to the direction
25 in which the third cleaning device 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
30 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 Z22-traveling region, in which the third
cleaning device 22 travel, the first cleaning device 20 and the
35  third cleaning device 22 can interfere with each other
Specifically, when the first cleaning device 20 is present in the




[0086]In this Example 2, the cleaning devices 20, 21 and 22 are prevented from interfering with each
other by making the controller 54 control the driving of the cleaning devices 20, 21 and 22 in
accordance with the substrate cleaning program 63 stored in the recording medium 60. The substrate
cleaning 20 program 63 has been made beforehand following the flow chart shown in Fig. 13. [0087]in
the substrate cleaning program 63, it is first judged, on the basis of the driving recipes for the cleaning

devices 20, 21 and Zz,gvhgther the cleapir{%g.evices 20" 21 22 will interfe@renlgﬁ.vxgth each other
(judging interYerERCY A58% 1158 e T SATe RRAUNAG progrdth é\@‘fﬁoé fLikE 't substrate
cieanino progrmaridgthedsubseate Zleariihg proggant 63imakésahe elekniing deviced20" 21 and 22
carry out cleagiag-pRetatign. if goseuianse with the 0 riviagnsiperbR atiand:eZrsespectively,
when it is judged in the%udég[lénil terfere% ce step 511 tha,énﬁmter rence WI||§C(%[\,H bee%ween the
cleaning devildE(sEATAPERE i;lﬁ D 12) B the oer Haha 7t iRjtdGedhat the cleaning
devices Wwill choseninterference, the following steps 513 to 518 are performed. [0089]Next, like the
substrate cleaijng program $9,thei 36-suRstFateveleaning:program S3-prgrideesdbeiist, second and
third cleaning dﬁ\éices 20,21 and 22, s asﬂtons}e ;[]he olrdgr ilrl])w_hi%]rgr{]% starsti !e%nipg (prioritizing
step 513). Alst P tive %ﬂéﬁ&fi‘ﬂ&% St ?prtl(%n, fhe 'controt of rivnqgso 0 \y h8%itS gcleahing device 20
and the third cleanirs dévice P2si$ @pldibeid breaiide thd setdif tdarifg evikes#iNg held in the

retreat positiop R asnprascribaskirctiedifivingresine X6 eadidecs sol@amp ositelegning operation.
[0090]Like the substrate cleaning program e 10 substrate c [ oqr n calculates,
on the b&;éis oﬁﬁe Eﬁ?\ﬁﬂbn cslltgq‘é)én f{grﬁ%_sﬁaﬁile%?ﬁng%e@c% iﬁﬂﬁé@%@{ th%%% er&;?ﬁority and the
driving recipe §EtentR irdelEahin§deitE 2 CHRHG theliBWSEprRdtitg NHe thife iR WRich the first

cleaning devicg 28rhaving the dégheppriodtyrand thetthifdre with each other, the
possibility that the third cleaning device 22 might interfere with
the first cieaning device 20 is eliminated. Therefore, the
15 interference can be avoided by making the third cleaning device
22 reach the cleaning-starting position P7 after the first
cleaning device 20, moving from the cleaning-starting position
P2, has reached the passing position P11.

[0093] ~—The time needed for the first cleaning device-20-to
20  move from the cleaning-starting position P2 to the passing
position P11 is denoted by T1l. Namely, time T1 is the time
needed for the first cleaning device 20, after departing from the
cleaning-starting position P2, to reach the position 11 at which
interference between the first cleaning device 20 and the third
25 cleaning device 22 is avoidable. In other words, 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
30 cleaning-starting position P7 is denoted by T2Z. 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
35 with the highest probability. In other words, time T2 is the
time needed for the thira cleaning device 22, after departing




15 cleaning device 22 having the lower priority can interfere with each other. The time calculated in
this manner is set as waiting time (setting waiting time step 514), [0091]Specifically, on the basis of the
driving recipe 55 for the first cleaning device 20 and the driving recipe 57 for the 20 third Cleaning
device 22, the time in which the first cleaning dewige 20 having the higher priority and the third
cleaning device 22 having the lower priority can interfere with each other is calculated. In this

Example, therdieian Brublshuie Mshcleanindsvce: g csansa walky? o opogsie o the directon

25 in which the third cleaning device 23 cleans the wafer 2. Namel e direction In which the first
cleaning devie¥ 5B d\atBss %ﬂﬁe@@ﬁrﬁh S EnE dcbrp%sﬁ@ﬁf’tﬁé SREEEN (R WRigh the third
cleaning devmenﬁ&ﬁd@a&amhdevﬂeah@@ fime Wederniretéemsnaktite glisection in which a pair of the

guide rails 30[% (? 36 exteﬂqud]qggf@pgcéngléec\y@@@p inwhieh tgﬁ(jlrﬁtrﬁgaafrﬁn%q%@ce 20-traveling

region, in_ which the first cle n|n d vice Zogvels horizontally overlaps the third-cleaning-device
e

22- traveh%g rEToh, IR WHRh renGg ﬁlﬂd%@ﬁc@?ﬁ}%al‘nt@ledfﬁ’élccﬁéa%ﬂga&‘élvlce 20 and the
-Drthird cleanitig) device@2icarm nﬂetﬁeeet\vmla glaeh mhecrspbelﬁﬂ'ahy" whenithe filshdEaning device

20 is present i, if i giBi o (e S15ABING-2iadUe-ReS gd%?meﬁvrsfi%ﬁ dRerthird gleaning device
22 is present in théVlClnl of the cleaning-startin gép the two cleanln %ICQS interfere with

each other, bif'Aftbrtfie B dnfriien ot s 5ﬂ?éﬂ1 FENLhE FERdES, when the first
cleaning devidér20 G}\ﬂmeﬂmmt@artﬁmﬁtﬁe@b&nih@@tantfmﬂp(ﬁimﬂ P2)r&aehes the
position{this posifigis refeired taas passoeRAsHiaR Phkapast from e dhird ¢leaning device 22
sitting in 10 the cleaning tartin é)gsmog P7. by the. r%,mg% n}acce sible dist nce at \%@Ch the first
cleaning devic Zbegr?a tlrieefh‘?(? aning eV|ce ' TtdHere AR S &Y]bﬁ‘et possibility that
the third cleanffRgdeviee mtmr@ﬁfmwﬁf@retmthtﬁh@ﬁrgtia@am@g device A isielimivaters. Therefore, the

15interferencergam beravaified by dealdag toe third clearinGiewtsy device 22, after
departing from the waiting position P10, to reach the position
15  P7 in which the third cleaning device 22 can interfere with the
first cleaning device 20. Namely, even if the first cleaning
device 20 departs from the cleaning-starting position P2
simultaneously with the departure of the third cleaning device
22 from the waiting position P10, the two cleaning devices 20
20 and 22 do not interfere with each other. Therefore, in the case
where (T1 - T2) is a negative value, the waiting time is made

zero. :
[0095] Further, as in Example 1, the waiting position P10
of the third cleaning device 22, which is set before setting the
25 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 cieaning program 59, the
30 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).

35 [0097] Further, like the substrate cleaning program 59,
the substrate cleaning program 63, while controlling the driving




22 reach the cleaning-starting position P7 after the first cleaning device 20, moving from the
cleaning-starting position P2, has reached the passing position P11. [0093]The time needed for
theefirst cleaning-device 20 to 20 move from the cleaning-starting position P2 to the passing position
P11 is denoted by Ti. Namely, time T1 is the time;geeded for the first cleaning device 20, after
departing from the cleaning starting position P2, to reach the position 11 at which interference

between the first cle device 20 and the third 25 cleanin 2 is avoidable, In other words,
tlmt\;le is theclﬁf‘u aén %I %/%{Hr?ﬁsagl\é'aﬁ%ng eﬁ@‘é%sz}lﬁ %é ??%SEIPWXQL eéfécé’ning-sta:t\gng

position P2, t@ zorhe vmcof the interferenct eagion 6. Fnhnheﬂ‘etldemmmmaededﬁfemhg third cleaning
device 22 to 'B@‘é?tfﬂ?{“ﬁkﬂ@ WaHNgRositien £14e dhe| S¢irp r&i@@t%@”i@ pasitiag Ry{ is denoted by
T2. Namely, é e T2 is.the time needﬁj for ttéeé]tt% rd clea }E gewc ter de(%)artlng from the
predetermine r\ﬁa}ﬁﬁ B}%Iﬁgﬁ =) eéjcfh EBSSWS (E& fﬁtﬁw&%g 0%5‘%’7 at which the
third cleahingtevicéeaRinterisescaiththafit 50 elebintn i @dicep2 OB Bwitisthid g e stsrobability. in

other words, tgr@amﬁglg@ymegwe@@gm@hthe @J@g@@lgan@pgadﬁwge %&eaigﬁh epﬁgm,@g 38 from the

predetermined Waltl S|t|on P10 th%éea%r}t&} OSIt s?(éstt the Si (Y-OP e side) of the first
cleaning devmper r %rl Q%Iganlng wceSl') rference redio ?OW@ Tife difference
between time tlfma?ntﬁtﬁffecmflitﬂfﬁechff ﬂf@ﬂﬁ@/rﬁtﬂtw&&feﬁé‘ﬁfc‘él Hetwsew tHeltlgagingsdevices 20 and

22 can occun@@%mﬂ@r@fﬂtwhm thethirdctleaning deviearé? shoglebe keptivwaiting in the waiting
positio so tha th th| cleani reyent dfrom| terferi Wlth eflrst cleaning
Positon F10 SRlEhn i eiaanha deyiee AR Rreysmien om inerlerion

When hegative val herpme heeded for the first
cleaning dewc@%tt@ﬂeﬁél@the position P11 in which the first cleanlng device 20 does not interfere

with the third q]e)amlrag device R2jg shorte¢hauthettiare rmedadwfg)rm@ghﬁdmleaning gevice 22, after
departing fro iti ition. P10 h 0 n w he thir aning device
22 can mterfn:) %h Ug?rst @Iégn?ﬁ d‘(’a&\% [@ﬁ% V\t]'hﬁj% 5%{%2 é{ ?il %‘Iﬁr&é etm Ch?&‘%

ce 2 mely, eveni rs eanlfﬁl? device 20 departs

from the cleanH@%fHﬂ&g‘jﬁé@Fﬁ%an @ﬁﬁﬂgn%ﬁsl@Wlﬂ?‘fh@rd%ﬁﬁ\’tu%%t% if@ CiB&ning device 22
from the ¥igaiting pasition R18p i twiorolearting dBUiCes 20F20 ewerdd ido netiatérfereivdth each other.

Therefore, in t@@aﬁ?ﬁf whRse (hs E2)isadeaqiive yalue, the Yeiting Hae is MAde.2ese. [0095;
Further, as in Ec)énar?’gro }lrthe }/valtlng position P10

[0099] After the waiting time has elapsed since the first
cleaning device 20 having the higher priority started cleaning,
20  the substrate cleaning program 63 moves the third cleaning
device 22 having the lower priority to the predetermined
cleaning-starting position P7. Thereafter, the third cleaning
device 22 starts cleaning the wafer 2 from the cleaning-starting
position P7 towards the periphery of the wafer 2 (setting lower
25 priority cleaning device step 518).
[0100] in the substrate cleaning program 63, by
performing the above-described steps 511 to $18, the driving of
the first cleaning device 20 and the driving of the third ciganing
device 22 are simultaneously controlled so as to clean a wafer
30 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 Example 1, and the third cieaning device
22 is kept waiting in the waiting position P10, as the fourth step,
35 until the waiting time has elapsed since the first cleaning device
20 started cleaning.




of the third cleaning device 22, which is set before setting the 25 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. [0095)Next, like
the substrate cleaning program 59" the 30 substigie 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 towaigs the periphery. of the wafer Ar| igher priority, cleaning deyice step 515).
[OOQ?lFurtheﬂﬁke tITe substrate c?eaaninng fongm{r%%égﬁg %&5&3’ c‘?:’?{(;latrr\ﬁnglprggrsar%D 63, while

controlling the%rﬁ/in&\’@@ of the8 FirSIHISERRTE de\isar me0esaRe third aletaingtialive 22 having the
lower priority tonthlespretetenhineg wadlipg |6asitioni Ridhansl keeps the g sleaning device 22 waiting
in the waiting pasion, P13 ypl the Wéf?ﬂ%”»‘/‘%&‘ﬁﬁﬁl@%j‘%ﬁ "(}‘%‘?vtxhne cleaning ﬁ?"{%%tzp having the
higher prigrity, sitting in the cleanin -startlr;ﬁ position rted c eanlngcjJ (Ree;?lng ower priority cleaning
device waiting'&tép 22%), NRMEIF He Wit tine i§}fst?\%@1ytfh\é”@iifféﬁ;ﬁiﬁélﬁ)eﬁﬁﬁé?ﬁtﬁe?time at which
the first Cleanirty tdevibe 20odtartsradearing advaleng amddhsstimgzat kGwhichthe thisdgleaning device
22 departs fro it} ition, P10, {O t, A bstrate cleaning pr 63, it is judged
whether the WEHI’E]@ %&%ggﬁ%ﬁd s%é %?fili‘%rlgﬁ clggme%ggév%gé 28 C<'31\\//|(J'ﬁgg fgsegﬂ?g%]ér priority
started cleaninﬁtﬁgs(ﬁ&&intﬁ &ﬁ@ﬁirﬂgr RI5%%9). For example, whether the waiting time has
elapsed can békhowh by a tikerdrsitiibthe sbmxalet ivd, J0039After theanaiting yisnerhas elapsed

since the first clening;devies 20 hayingdhe higher prigtity stared Lleaning, 20 the supstrate cleaning
program 63 maves the third cleanjng devic Zﬁ?ﬁ havm% the lower priority to the predetermined
cleaning-startir?gcﬁggﬁf%rhcﬁﬂ\”?ﬁe@%ftéﬁ bﬁ&r ifd DIEARING RRRG 25 sfartts clbamisYthe wafer 2 from

the cleaning-stattirig!positibi Py @anis the peripisedof the waler 2 setting towéti 25priority cleaning
device step 518hd on the basis of the driving recipe 55 for the cleaning device
20 having the higher priority and the driving recipe 57 for the
15 cieaning device 22 having the lower priority, the time in which
the cleaning device 20 having the higher priority and the
cleaning device 22 having the lower priority can interfere with
each other is calculated and the calculated time is set as waiting
time. More specifically, time T1 needed for the cleaning device
20 having the higher priority to move from the cleaning-starting
position P2 to the position P11 in which the cleaning device
having the higher priority does not interfere with the cleaning
device having the lower priority is calcutated. Further, time T2
needed for the cleaning device 22 having the lower priority to
25 move from the predetermined waiting position P10 to the
position P7 in which the cleaning device 22 having the lower
priority can interfere with the cleaning device 20 having the
higher priority is caiculated. The time obtained by subtracting
time T2 from time T1 is taken as the waiting time. Namely, the
30  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 cieaning device 23 departs from the
35  waiting position P10. Therefore, the cleaning device 20 having
the higher priority is made to start cleaning a wafer 2 from the




[01001In the substrate cleaning program 63, by performing the above-described steps 511 to 516, 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 302. [0101]Therefore, as for the third cleaning device
22, its driving is controlled in accordance with theydriving recipe 62 shown in Fig. 12" as in Example 1,
and the third cleaning device 22 is kept waiting in the waiting position P10, as the fourth step” 35until

the waiting time has elapsed since the first cleaning device 20 started cleaning., 40
[OlOZ]ConsecﬁJréarﬁ%il,eé ar l%% se?ﬁ%%nv'v%ﬂin%aﬁﬁa}en ep g?i,%é%h ifstge %ﬁ)\gﬁg?esclegﬁefng program 63
automatically BtdkeRsane 6fivifg reeiie 62 art ldoatrélsahel @avinpoofihei fiestledring device 20
faithfully following theverivingaeeipei55bat hashaer inputand e diing 9t the thir gleaning device

22 faithfully following the driving recipe 62 that has been automatically made. As a result of these, the
above-describ%%l\{%licl}te%|ase ﬂ@‘é)rém% irr% pge?f%rgn{gg.s[afoﬁﬂg%e EFilse d%B&eﬁ‘?%}é‘gﬁbZ ate cleaning

system 10 1 iM8éExeEmplt PRELRATSHENFEMOEEf cleaiihgam wafer cerf eecordameowith the
substrate cleanfigrpragran 6t dNamedy - plaetalits etithg gleaning devicas 20 2kiand? are

prioritized, an . is ,of ryvir in for, the cleaning device 20 haying the higher
priority and th&%gm ?@%ipe‘? Ié’? f%? tﬁg|1 %g%?eﬁ‘l%?tgévié%g%ingnthe\qfc?%rr S%Or?f{},ethe time in
which the cleafiRBMHBYICES20 Havig theviighe oMy BRJRREEIBANRP dEiAcEr2P4ViRg the lower

priority can interégtenyithosatlo othier (s talcatdtedtard the Dalewated time i seftaswaiting time, More
specifically, ti 1 fo eajin ' avi e higher priority to maye from the
cleaningisbéartriﬁ%%og?ggﬁ P toBt e g%s?%%n%PgﬁYﬁgwﬁ t\ﬁg\%é}arﬁr}%& éﬁc@’ﬁé\(iﬁg #e:' higher priority
does not interfEl8aMtA%hENGeatiRtFlevicd RNing e RENpRBraFasERRURRSH POrTEr, time T2
needed for thetoleamiiy ithevipe 22 hawng fthie dowerf pridtity to 25 move from the predetermined waiting
position P10 to msition P iuwhighdhe gleaning.devi havi ower priQrity can interfere
with the cleanirg device 20 having the hic heh%liorityeis caﬁclﬁg?eg?é$€g$igrﬁ!e o%t%%négg%éz subtracting

time T2 from tifrl& 37 i83aRER G5 the viXiFRg iRt amidly2tHy of the cleaning devices

15 20, 21 and 22 interfere with each other when driven in
accordance with the driving recipes 55, 56 and 57 made by an
operator, respectively, a wafer 2 can be cleaned by operating
the cleaning devices 20, 21 and 22 at the same time, while
automatically avoiding interference between them. The time

20 need to clean a wafer 2 can thus be decreased, and the
throughput of the substrate-cleaning process in the substrate
cleaning system 1 can be improved. Moreover, the operator
need not make driving recipes 55, 56 and 57 again. The time
and labor required to make driving recipes 55, 56 and 57 can

25 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

30 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

recording

in the recording
medium 60, thereby preventing the cleaning devices 20, 21 and

35 22 from interfering with each other, as in Example 2. In
Example 3, the first priority is given to the second cleaning




30 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 35waiting position P10. Thereforg; the cleaning device 20 haying the higher priority is
made to start cleaning a wafer 2 from the 41 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 positi(t)]r?3 Wf& untl ’thehv?/ai%i%gtﬂge %2{8_ & g}ésela sﬂjl\p/ héocle%ﬁin%ﬁagetvi Eﬂgaving the
higher prioritydstsited dlearing. Therdaiiet, WHeT sy afferahewaitinthtmichihves elgseihgince the
cleaning devige¥@-baying the higher priority started cleaning the wafer 2, the cleaning device 22
having the lower, priority departs tﬁ.I iti ition P10 towards the cleaning-starting position
P7.10 The c}gg%?r)lrg evice 2 hg\%% %Vl\éa\’/ygq p?ﬁ%?ﬁf/?thce%as%?% Beuliin eEWaa; from the
cleaning-StartREPOSHISIEP R iRvAI 8 Iffe pEripHEY 6r theviiifer 3 [oLBThepsfara)ly in
intheabove-dasasibertgubgtrae cieanngaysiemstaevriywhesia pHirality of the clganing devices 15
20/ 21 and 22 | ith h when driven | rdance with the_driving, recipes 55, 56 and
57 made by ah}%@gﬁa{ﬁ)ygeﬁ%itiggbeﬁ éW af%!rH %a%%e&i e%ne%%%% é‘?aﬁ‘f:ﬁ)_g‘&%ﬁa_ cI%ar%i)hg devices 20"
21 and 22 at tRESAHRE titdet Wil Mt ERERIG 2V ftingSintérte fth e BBtWesh fiem 1 The time 20

peed to clean “EWmquZ@,aEidwa bl (E¢se¢§édramd the threvaipptobthe sukstratereleaning process
recipes 85, 56 ol &7 Mo T i S B or gL ai e oL HeeLh 5 58 and 57 can
25therefore beredufet) FOEOBRERIMGIE 3 e Pléedirifichrof Example 3 is that the driving reel es
64, 65 and 66 E31<bBd\vn in Figsabddiyp 140, Ewadembyean3, topertitore have heeripresieusly recorded
in the recording3Q, mediym, 60y means o theriarytpeans 58, IAL0GIInthis Examplg,3, the controller
54 controls theﬂrst cleaning device 20 having the lower priority can interfere
15 with each other is calculated on the basis of the driving recipe
64 for the first cleaning device 20 and the driving recipe 65 for
the second cleaning device 65 in the setting waiting time step
S14. 1In this Example, the direction in which the first cleaning
device 20 cleans a wafer 2 is the same as the direction in which
20 the second cleaning device 21 cleans the wafer 2. Namely, the
direction in which the first cleaning device 20 advances while
cleaning a wafer 2 is the same as the direction in which the
second cleaning device 21 advances while cieaning the wafer 2,
in terms of the direction in which a pair of the guide rails 35 and
25 36 extend. In addition, 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
30 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 cieaning device 20, and even when the
second cleaning device 21 is in the cleaning end position P4 at
35 which the traveling of the second cleaning device 21 in the

horizontal direction (along the guide rails) is stopped again, 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 3522 from
interfering with each other, as in Example 2.In Example 3, the first priority is given to the second

cleaning 42 device 21, the second priority is givesto the first cleaning device 20, and the third priority
is given to the third cleaning device 22. [0107]In Example 3, the first cleaning device 20 and the

second cleanin deV|c 21 interf re, W|th ch other not in the cmlt of the cleanlng starting
position but a?se%?rpﬁiue v?cqﬂlltg’/gofa a%?qgc b%té?trg % E%%\Eﬁ& 2 5elii¥se of the driving
recipes 64, 65iand:662§hommaimﬁng, Imerﬁléﬁéio@éemmm@w@dmremdrbmwmé 2 in the

manner 10in whighthe waiirg timeds :saweﬁm@ttmwva@e@ we%tex@o%lf}ﬁmythﬁ gHbstrate cleaning

program 63. [0108 ly,.in Ex le. 3, th me | in which the se Iea dewce 21 having the
higher priority Vand't 1% fif? %t o (;hanlng eOfé‘egzﬁ avm th@?o’\}\yé? r| Oé; c Wlnt re’ 18'with each other

is calculated oRTRE BERSBf tRBIGMNVINY e @beos 4ok tiae VidNEraninghievite R0 an e driving recipe
65 for the secgag,@@@nm deviee Gfeujbm@ setingayaiing Hmgstep 314, in this Example, the direction

in Which the ft;ﬁt@% ning deylce %?‘cge afer%nls the sarg S th\}%ﬂ %?cﬁon lrLWhlch 20 the

second cleani e at cleans the wa dmely, Sth& S nin e‘flrst cﬁtéanlng device
20 advances Wﬁ@%@&nﬁ@vac\ﬁ/af?e@ 2%‘%tséﬁ1‘ée§%eﬂ@e HitEetiGh e Whith the @&&6nddleaning device

21 advances wkile gleaning theimafeit2dindermsofite disectierdhwhige aaly of theguide rails 35
and 75 § extffd %%@9"}%\}5&1@%‘%6%‘[%& |§pot1t}]e tsr%a\coagac#]el%nmgtdewce 21 tra[vels in the

honzonta direction (along the guide rails) Is the same as thes ee ?uch ﬁ1eDPrst gleanlng device

20 travels in ttFe?-hd’r‘PzéH?alpd??é Goh RGN Iy UiBe sy, of ﬁéf@ﬁé@e d\ﬁNé‘?ﬁth@S@@é‘ﬁ@ cleaning

device 21 is inithehe cleaning-starting position P2, by the minimum accessible
distance at which interference between the first and second
cleaning devices does not occur (this position is referred to as

15 passing position P11). It is thus possible to avoid the
interference by making the first cleaning device 20 reach the
cleaning-starting position P2 after the second cleaning device 21
has moved from the cleaning-starting position P2 to the passing
position P11.

20 [0110] Further, the possibility that the first cleaning
device 20 might interfere with the second cieaning device 21 at
the end of cleaning is eliminated by moving the second cleaning
device 21, whose movement starts from the cleaning end
position P4, to the position away from the first cleaning device

25 20 sitting in the cleaning end position P4, by the minimum

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,

30

[0111] The time needed for the second cleaning device 21

to move from the cleaning-starting position P2 to the passing

35 position P11 is denoted by Til. Namely, time T11 is the time

needed for the second cleaning device 21, after departing from




30 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 az 35which the traveling of the secontl4cleaning device 21 in the horizontal direction (along
the guide rails) is stopped again, the 43 second cleaning device 21 can interfere with the first cleaning

device 20. qugIya|%ﬂgﬁtfg_@@w%\glg@[ggqar@dztlh_%sepgggrglqé L?rg fﬂ%ﬁgﬁ 2%10;19 interfere with

each other not on%ln the Vicinity of the cleaning-starting position irst interference region)

but also in th& W1 BERB ARARING EMIESISItBR 2GR He SEcTN Mtd fsieh celrediéh). [0109]For
this reason, tlib pdésibility smanthedfrst cte@ting deviciel 20 Imight intetfese withrdle siesend cleaning

device 21 is Sipingied by FNg e epory cleaning deyise 0 21, whase, povenat starts from the

cleaning-starting position P ,tto tkke osition away from the first cleani vice 20 sitting in the
cleaning- tartﬁfd-'g%smbtn 2 LB tid Fint G SECBSEILIE 4SRNt WHdR i tBefenBe between the
first and secohidelefringndesices idup st bocuPEhis pasitiosrjs refetieddonasdBdssing position

P11). Itis thugpossikle pavaiddhe évﬁféerﬁﬁcﬁobm@‘éi”&&ﬂ%ﬂEﬁteC'ﬁf%ﬂP?rqu%‘GQ?ci%Q\ reachthe
cleanlng-startylf osition P2 Efter the second cleanln?ﬁ_dewce 21 has moved from the cleaning-starting
position P2 to't pﬁ%s%?bepg SR BI1S RH L0 1RAHRE" thepolSisiRy Akae tHYfirst leaning device
20 might interféeaTveitl tHérseconbiZcléanibiyedevive 2 h ae thaderfa of theaniingtis @kmmiated by moving

the _s_ecqrqpl clqpémgede)_{dge gité\fho(ggw\(m’@enft@@{tsgﬁ%m %gl@@é}jﬁg ehd %g_iitki_g&Pé to the
position away from, the fir &Ieagmg device 25 20 sitting in the cleaning end position P4, by the
minimum acce2iid distance at v%hicrﬁﬁn(ferfereﬁcepc?oség' Bt oi@?ﬁ bectrl%@é‘r\”tg’esﬁ%{:mganing device

20 and the seddHd sanig devicei 2 hie Positicheisnbiereabcas Pagsiter frysitioniE13). It is thus
possible Ft& a\;QWéhsﬁeiéﬁﬂ'tf%E@@éﬁ ymakingdhe firgi8Q @?mﬂgm@yacsr%%wfwg?gfamng end
position P4 aft n vice as moved to assing.position rom the
cleaning end p%%%%&ﬁ%?%ﬁﬁﬁ%ﬁﬁrﬁe lr%eg%j%d for the %eeégéd?cﬁaéﬁﬁg areiﬁicff%“‘”t% move from
the clearing-staRifi§Hoshioneb2eto tHE pasking 35iusitich 1 Predenetedi b d 1y aianeely, time T11 is

the time needeghfoittbe seconccleaningdedesidh afiessapastiogdreme (one side) of
the second cleaning device (higher priority cleaning device) 21
in the first interference region.
[0112] The difference between time T11 and time T12 is
20 the time in which first interference can occur, and the time for
which the first cieaning device 20 should be kept waiting in the
waiting position P12 (first waiting time) in order to prevent the
first cleaning device 20 from interfering with the second
cleaning device 21. On the other had, when (T11 - T12) is a
25 negative value, the time needed for the second cleaning device
21 to reach the position P11 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
30 P2 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, they will not interfere with
35 each other. Therefore, in the case where (T11 - T12) is a
negative value, the first waiting time is made zero.




44 the cleaning-starting position P2, to reach the position 11 in which interference between the second
cleaning device 21 and the first cleaning device 20 is avoidable. In other words, time T11 is the time
needed for the second cleaning device 21 to 5 come out of the first interference region after departing
from the cleaning-starting position P2. Further, thgstime needed for the first cleaning device 20 to move
from the waiting position P12 to the cleaning-starting position P2 is denoted by T12. Namely, time T12

is the time ne rthe first.c ce 0, after d r rmined waiting
position P12, h the po%ﬂ?r??the C egrﬁﬁjb S%ﬂ.rtltl‘?b pos |or?) OWHh %gn dfeg Cleanlng device
20 interferes ﬁﬁthPt‘h@ §6BBRINIARNIFBevicd BNt fHeehiyisdst pirobabitiyy.i i othergords, time 112
is the time nesidid fr shenfirit cleaning-ithdevilly 287 afterrdeparting mmhezp(%dxet@ﬁmmed waiting
position P12, [ osest (one Slfd fthe se aning, device (higher
GNP A e QUL Encoheni

priority clean| irst mterfer nce reglon e 8. nce’between time T11 and
time T12 % 20 BhERhPRSURRR 7dt iffefRfehbstan @é&ﬂ%%@@mﬁ@fdﬂwmﬁ thedirst cleaning

device 20 sholold/be kejatnitgiting irthienwadtimg ositien &L2HErskuRitiNg time); verdanto prevent the
first cleaning dgiee AR fioRnBteamoIp e second.cleanina devige g Qping giner had. when

(111 - T12) is a 25 negative value the tlme needed for the secon cleanln e\ch%?o reach the
position P11 i {GHicl i< chid c'l@anﬁ?g delitEBEHods n@f‘iﬁte@ﬁé‘rEQﬁltﬁW@l@tﬂrs@é@hnlng device 20
is shorter tharcteetime meaded fotanesfirdt sldaning dewite 20, fafiar dﬁ@aﬁmrﬁﬂmnﬁt% waiting

position {42, laipasndherposiiaf.s0n Zdngiieh fhedirst dleaning dey l%er%% niegfere with the

second cleaning device 21, H ygeven if the second cleaning deV|ce 21 from the
cleaning- start|F|%ep8§|rﬁt)‘?1r shhal ﬁé%ﬁs?ryt\%wmbgdgb%rﬁjp@o@&hé"wgb@?ﬁlﬁ@téé@’%e 20 from the
waiting positiond®1@pthegfwithot theerféra with\eaeh athereThergfote,dntie-easenwhire (111 - 112) is

a negative val@%ﬁhﬁﬂméwwmetlmgltsﬁgaﬁi@szfﬁr&n BQBL3LI0 HliseppRogine ré%% fglyeat position
P5 of the second clea deV|ce 2% a&vg%ghe higher pI‘IC{ﬁIt y is on one side of a wafer2, horizontally
t-na

apart from the 9\%&% Wevtjlaﬁ 't% pah PR ERBRASnSElg C3tsiAe 5 retreat
position P2 of ﬂﬁ@ﬂr@tteréanmg@e\r@@lzo Halingtite lowar pridartytisonthe sasiéssidenaf the wafer 2,

horizontally apafairomyipeeter & (oseihe ght-hanskside e plaag.yisu. shapnip Fig- 3)
Further, in this em odlmsgt eﬁl\?h cl e‘am‘g dewcF starts cl%anmgﬁéwafer 2 from the approximate 10

center of the wafer 2-and cleans the W & VAoR g H3Mh e dentél st e \RAEYS towards the
side on which t@h’éﬁet?é%@ﬁd%ﬁloﬁ BYtRe cldantidddvicelis et mativeramaet irfithimertibodiment, the

waiting positiors&dihin whiieh the dirsti eleairing devigerZQchavingithe loyes priQyityds apg waiting is set
outside 55 position P2 toward the other side (the side opposite to said one
side), by the minimum accessible distance at which the first and
second cleaning devices 20, 21 do not interfere with each other,
In other words, the waiting poesition P12 is set so that the
cleaning device 20 having the lower priority can be apart from
25 the cleaning device 21 having the higher priority, sitting 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
30 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

w
U1




15 the interference region 61, and nearer to the other side (the side opposite to said one side) than the
cleaning-starting position P7. Namely, the waiting position P12 is set so that the first cleaning device
20 can be horizontally apart from the second cleaning device 21 sitting in the cleaning-starting
20position P2 toward the other side (the side opp#Site to said one side), by the minimum accessible
distance at which the first and second cleaning devices 20, 21 do not interfere with each other. In other
words, the wajtiag-gsition RA2isnseh sertbatde-glganing.dayice 2Q.0auingthe loyerpriority can be
apart from ZStQ’%\gleer%@Hgfgoeﬁ/wiC\e glr avig}q the higher pgriority Sitting in the cleaning-starting position
P2, by the miRimum accessible distarce v\%ig the%l 5%%8%%‘0!6@ Zé%\ﬁﬁg%ﬂe IoWer priority does
not interfere WitR ®ie WeBHg BEVceTABhagindg the hither priesitye doviardstthe side-opposite to the
direction in 3Gyt e elsarindevisrl baving-the JighshPrALtoKss,while cleqping a wafer.
[0114]On5the Ehsggigjaqndpgle ttirgle goer%%edggrtthe econd cleaning device 21 to move from the
cleaning-3tarting position P2 t6 the passing positid is ABAYEEE By F18Nant&ig hfhe 35T13 is the
time needed fHRE SERFRI dledifiRg delitE DE aftdhgepartiag freed e dleanitigestéintitg position P2,

to reach the cleaning device 20 to move from the waiting position P12 to the
cleaning end position P4 is denoted by T14. Namely, time T14
is the time needed for the first cleaning device 20, after
departing from the predetermined waiting position P12, to reach
the position (cleaning end position) P4 in which the first

cleaning device 20 interferes with the second cleaning device 21
with the highest probability.

10

In other words, time T14 is the
time needed for the first cleaning device 20, after departing

from the predetermined waiting position P12, to reach a position
closest to the side (one side) of the second cleaning device

(higher priority cleaning device) 21 in the second interference
region.

[0115]

15

The difference between time T13 and time T14 is
the time in which second interference can occur, and the time
for which the first cleaning device 20 should be kept waiting in
the waiting position P12 so that the first cleaning device 20

does not interference with the second cleaning device 21
(second waiting time).

20

On the other had, when (T13 - T14) is
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.

25

30

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

35 not interfere with each other. Therefore, in the case where

(T13 - T14) is a negative value, the second waiting time is




46 position 13 in which the second cleaning device 21 can be prevented from interfering with the first
cleaning device 20. In other words, time T13 is the time needed for the second cleaning device 21,
after departing from the cleaning-starting position P2, to come out of the above-described second
interference region. Further, the time needed for the first cleaning device 20 to move from the waiting
position P12 to the cleaning end posibion P4 is denoted by T14. Namely, time T14 is the time needed

for the first clﬁqg' ?&x@ce 20, after 10 departing from the predetermined waiting position P12, to
reach the posﬂm%eamng end position) P4 in which the first cleaning device 20 interferes with the
second cleanlfy d&Vice 21 WithetH& RigMERTHIEhABME . an Gthee wWwerde NEME I lia ¢ tie2ime needed for

the first cleaning deving 2 dafteit depatingtioartherpregriersrioed Waiting posities B, to reach a
position clos - ide (one gide).af t - leaning device (higher prigrity cleaning device)
21 in the sec?r%?ﬁ‘tt\] f:er%ﬁéé reggign,)s{%li%%g%gteﬁegn&%g&?n er_gl |m% 'IJPE%’% '}tl?rrﬁ(é&rm is 20 the
time in which REEWREMtMErcAREEIA Oc R VARBIhE Bme Tor \iviBhdRE filt clefifingftRvice 20 should

be kept waitinigeip itheinwaiting position Blasorilat the first cleaning device 20 does not interference

with the seco ing dew 1 iting time). t er.had en ( -T14)is25a
negative valuggt%ﬁﬁ;ne neeﬁgﬁi%dr &Eﬁ?ﬁoﬁlg%ﬁmﬁ“)&@%ﬁfg %ggh %\gg pll(ﬂ)hsi-tlilgg% P13 in which

the second clEXRAG BEYIGERD HYesHAGRERefRwith tHe firdtd@8tingcdeFies 2B SHYrter than the
time needed fon ¢thedfiist ctearingpdevice 20eafteredapadingdronethe vatingtpesitingHt2, to reach the
30 positian PAJANGhIg IR cleRiing devier2heam nieidein wihile secondifleaping device 21.
Namely, even if the second cleaning device 21 departs from the cléaning-starting position P2
simultaneousy AT tRe QEp4rt @%%ﬂ?e ‘ﬁi@&b’éﬂirﬁ@ﬂ@xﬁc‘é%%%rﬁ%ﬁ%g%ﬁ%n P12, the two
cleaning devicesdd het iterfergwith \dach beham g higrefdoeydém theicasisy wharei (E28feEL4) is a
negative valua,thg sesancupiing, e is g raade.zeco. {94 16FFhe firstmaiting time,and the second

waiting time are compare with each other gnd the I0@er one is set as the waiting time.By so setting

the waiting time SRfEPErelce Biietw&ah th? F‘e%%ﬁ% d8hCestiithe HoitRE Nt BOMS the beginning and
end of cleaningajoul FIERus? irfitHé selritp@aitingntimestem §14hHe the substrate Gleanisg program 63,
if itis judged, apthgdanis @faiting time. By so setting the waiting time, even if
the cleaning device having the higher priority and the cleaning
device having the lower priority will interfere with each other
two or more times, the interference is avoidable.
20 [0118] According to this Example 3, the driving of the
second cleaning device 21 and that of the third cleaning device
22 are controlied in accordance with the driving recipe 65 and
the driving recipe 66, respectively, and the driving of the first
cleaning device 20 in accordance with the driving recipe 67
25 shown in Fig. 15 (see Figs. 16 to 18). Namely, as shown 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
30 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
35 cleaning device 20 downed is made to move as it is from the
waiting position P12 to the cleaning-starting position P2 at a




the driving recipe for the cleaning device having the higher 10 priority and the driving recipe for the
cleaning device having the lower priority, that 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 time in
which the two cleaning devices can interfere with*Bther in each time is 15 calculated, and the longest
time among the calculated time is set as the waiting time. By so setting the wafting time, even if the
cleaning devige=havinfy thethighen fsjority ardethéitibamsitgpdevidenkagigdhe towerfipeority will interfere
with each other e or MAFe-imas. ihe gsisienee R avaldahiea2Qi0jififcsording o this Example 3,

the driving of the second cleaning_device 21 and that of the third cleaning device 212 are controlled in

accordance it thesHiRving Fetipd B3 antFHE Vit aEess, AeipBeidry, ARffhetlriving of the first
cleaning deviem 26 inactortantewithttie diwiag regist 67 25y showitinnFig215¢sad £igs. 16 to 18).
Namely,as s y@dincﬁ%&é,_tggggﬁbﬁle@@in%Qe\gcgs%%gﬁth%fetﬁat mﬁl}i@n Bl igglevated, as the

first step. Next, the first cleanlngh?ewce 0 elevated js" as the second step, made to move as it is from

the retreat poRIGHTEL R &R walifig podtion'PI via B 5N clRaMinG-statifg WosiflonsP2 at a speed
of 150 mm/s.riberedfter theefieSt tldaningrdeilive 204 thehaitng positicornPA2 toddvened, as the

third step. Theyfigt ¢leaping deures? sewnedisshendent waitingdn dhe,waitingpesition P12 for the

above-described waiting time, as the fourth, stEn. §nflrst 5c|e€im|ng device 20 downed is made to

move as it is ot the Wit posiioR B2 45 ¥ES iYy-Stating PO P2 BP5 48 speed- of 150
mm/s, a®the Fifthi stepeTheledfieedtha firsheledniby device 20he dowheddartier wawdats a wafer 2, as

the _s_ixths;engheef'é@ta@&mi@grﬂ%\d@_e @&Pekwmg gdds m@(ﬁ ?mﬁyetﬁ% iL&%ﬁ%ﬁ% @hhee%anlilng-stahrtir;g

position P2 to the speed-chan osition P3 at a spee mm/s, as the seyenth step. Next, the first

cleaning devid® 5&%’6\&%& 3 grlh%a%er?cic rrﬁg\t/«_ap gssi'ttig ?ron? tﬁét s%eseoaé-ﬁaﬂéeefp’ési%ﬁ‘é% to the cleaning

end position R atlasspesdiofsie pam/$ s fhe eightia sie Tiaviiest A8aingdevieereetin the cleaning

end position %Qd%‘ﬂti%ﬁhlﬁ.ﬂ @em@g,mﬁh@@jrﬁgﬁﬁ@. dike/ Brsticleaning device ZOCT;Iefvated is r}1ade to

move as it is cleaning end.pgsition R4.to the retreat position P1.at a_speed of 150 mm/s, as
%i [&?ﬂé%ﬁ N9 dr.xvxrté c!:f> ttm ISR yifrten Psemlé:ﬁ 02;52%1

the tenth Step. st cleaning device 20 in the retreat position P ] ead\,”g&he eleventh
step. 15[0119{ e afvigloPtHeiEst @BEn{hE deviveZD phviRg thel sécord pidrit)@igene driving of
the third cleanimy device22haviogibet layvesti priothe ate of sausse eontiallesise thattiey will not

inerfere with SA oA ThednigiiRiaace berwpenba i

ningg ic nd the third cleaning
20device 22 can be avoided In the same manner as In Examp 2’1 or ﬁ}é e AERNES

between the first cleaning device 20 ‘and the third cleaning
20 device 22 can be avoided in the same manner as in Example 1
or 2.




49 CLAIMS 1.A substrate cleaning system (1) comprising cleaning devices (20, 21, 22) for cleaning
a substrate, and a controller (54) for controlling the driving of the 5cleaning devices in accordance with
driving recipes predetermined, characterized in that the controller is configured to: prioritize the
cleaning devices so as to determine an order in which the cleaning devices start cleaning the
substrate; calculate, on the basis of a driving recipedfdr a cleaning device having a 10 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 devic&bgydwg the lower priority can interfere with each
other and sets the calculated time as a waiting time; make the cleaning device having the higher
priority start cleaning the 15substrate from a predetermined cleaning-starting position (P2) towards
periphery of the substrate (2); keep the cleaning device having the lower priority waiting in a
predetermindd waitthgyosiitide (fek0)iposivsiesd dhmampasinpsieasing dentsas ) ckhnidy device

having the lower priority from the waiting 20 position wh r after the waitjpg time has sed since
the cleaning QEVH&ARIING SHPRIEHE! BigHR %?QHQH%IégrAri}r?&ra?ﬂqrE@kgg t{ﬂg C@Hmﬂgofiaﬁe having
the lowey priqyj t clgaping the substiaia fr a predetgihined Fé%‘?&é@g‘ ALHRG-ROSHigN towards
peripheé/ of %E%é{sub tra!%eg%%.The su strateécleaning systelm g(j:acording to c?élim 1, wherein the
controller is ea¥igetedize dahtthutltneardinpsteriesdifiguadXad), each of which is characteristic of a

cleaning device; unifies the travel coordinate axes into a
prioritize the cleaning devices so as to determine an order in which the
cleaning devices start cleaning the substrate;
calculate, on the basis of a driving recipe for a cleaning device having a
10 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 time as a waiting time;
make the cleaning device having the higher priority start cleaning the
15 substrate from a predetermined cleaning-starting position (P2) towards
periphery of the substrate (2);
keep the cleaning device having the lower priority waiting in a
predetermined waiting position (P10) positioned above the substrate; and
move the cleaning device having the lower priority from the waiting
20 position when or after the waiting time has elapsed since the cleaning device
having the higher priority started cleaning, and makes the cleaning device

having the lower priority start cleaning the substrate from a predetermined

cleaning-starting position towards periphery of the substrate.

25 2. The substrate cleaning system according to claim 1, wherein the
controller is configured to set travel coordinate axes (X1, Xz, X3), each of which

is characteristic of a cleaning device; unifies the travel coordinate axes into a




MIC:31LP 50 unified travel coordinate axis (Xi); and sets the waiting time by using the unified travel
coordinate axis. 3. The substrate cleaning system according to claim 1, wherein the 5 controller is
configured to judge, 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 61%‘%'1’?19 device
having the higher priority and the cleaning device halling the lower priority can interfere with each
other, and set the waiting time when it is judged that the interference can 10occurs. 4. The substrate

cleaning system accordin im.3 i i i ] i ntroller
has judged, 8PF€ eeg (k%)?sviél%%@@r%%sgggﬁgo%%ggﬁ%ﬁ%w eg %%n%%ﬁ%ﬁim%gty and the

driving 15 regipasfiobieiipiganingsdevice having the lower priority, that 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 controller calculates the time in which the two cleaning devices can interfere with each

other in each time and sets longest time among the calculated times as the waiting time. 20 5. The
substrate cleling gﬁewgéggﬁnﬁ fPBAM ﬁ%%@reﬁ?ﬁ%@“‘g d'?ec?TSHan\)/{vhic ﬁ%%'%le%‘r?ing device

having the higharorky BefiREIRAEANAG NGreame Bassdueaiien ke dapelqaniagdevice
having the lower priority perforims cleaning, the controller is configured to calculate a time 25in which
one of the clgpintgeldors hidtinginthbaigraninipstarting frasidovnitB 2eBipe tentheeifEasingth the
other, and a time in which one of the cleaning 51 devices, sitting in a cleaning end position (P4, P9),

can interferedeiivenbastingr th@dovee mnoagbs e e i thie 8R100I AW eRnRaVIRIHRSHERRS time. 6.
The substrate cleaning system accordjng.to claim 1, wherein the waiting 5. positi he_cleaning
device havinar{ﬂ@a’owgq g?ﬁ)ﬁ%@‘ﬂgsﬁ?o%%%?ﬁ%\fwgew%ﬁ%vtvree% boSIHoR @%%G@tée %é&side the
substrate, in yhich theicleaning dexisRIaving isdpwenidricabets ndetheldmbesréivsieaning device

having the lower priority is not cleaning the substrate, and the cleaning-starting position (P2, P7) of the
cleaningodeviasbiaving the lower priority, the three positions

4. The substrate cleaning system according to claim 3, wherein the
controller is configured such that if the controller has judged, on the basis of the
driving recipe for the cleaning device having the higher priority and the driving

15  recipe for the cleaning device having the lower priority, that 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 controller calculates the time in
which the two cleaning devices can interfere with each other in each time and
sets longest time among the calculated times as the waiting time.

20
5. The substrate cleaning system according to claim 4, wherein when a
direction in which the cleaning device having the higher priority performs
cleaning is the same as a direction in which the cleaning device having the
lower priority performs cleaning, the controller is configured to calculate a time

25  in which one of the cleaning devices, sitting in the cleaning-starting position (P2,

P7), can interfere with the other, and a time in which one of the cleaning




10being on a horizontal line. 7. The substrate cleaning system according to claim 1, wherein the
waiting position (P10) of the cleaning device having the lower priority is at a position horizontally apart
from the cleaning device having the higher priority, sitting in 15 the cleaning-starting position (P2, P7),
by a minimum accessible distance that is the distance of the cleaning device ha\ﬁﬁgﬂﬂﬁe@lower priority
from the cleaning device having the higher priority @hen the cleaning device having the lower priority
gets closest to the cleaning device having the higher priority without coming into contact with the

cleaning devies haXng e Niohen BN ) Bolhe PP Bl clanipgerite piaesRuciag clam 1

wherein the cléaning device having t wer priority has a cleaning member that is arranged to face

the substrate;dyréRg & lBegeithRParAEAY .t RamtgoniaTeberdseonfigtingditaenove in such a
fashion that, after 25 vertically coming away from the substrate, the cleaning member vertically

re-approaches the substrate as the cleaning device having the lower priority moves, to the
cleaning-starting pasition (P2, P7), from a retreat ositioné}PgFl) v91:131.""11 52 P5, P6), set outside
the substratea, ‘in wh éﬁtﬁ\é(bcﬁ Q?ﬁnﬁl%@/f&% %%‘?1 t%%cf?)r\ﬂ Woﬁ%/rig ﬁel‘éfhv?ﬁ%'r? tﬁEee c\:'ygz'i?r'ﬁlqg device
having 18 I9eplipBY R NLEIRARTEBVIEE SR ReABter priofity WASbRtiBRENR Fa af the
cleaning device Ihavmg the lower priority 5is in the route of the cleaning member vertically
re-approachirgréhe pdesicrie(P9, Hi f)steatecitsidendhey siepsteategriinghichldive Tlesindrgin a region
in which the cleaning device having the higher priority and the cleaning device having the lower priority

can interferedgitisedivinadhp iwersriPiteifoferke heleyrbstethe &RANINGHIENIRE RARRN the
i f [ ined [culati he di he time.(T] for th
Interierence ?aagnﬁﬁ#@fh%ﬁ%%i}o Xlg%%ﬁogtt\%‘é’ & u%g%‘?ﬁf% é"‘é?c?%‘iﬂe%-%@?nhgz SSigfl for the

cleaning dev riofity t0°come 0 e Interference region a eaving the

cleaning-stargg W?Ati@f”tﬂ:’ezc%%hiﬁ@ddéﬁé@ﬁdﬁﬁbnﬂﬁdﬁﬁﬁ@f heoriganing dedeepdsitiimeng the
ac

lower priority to re a position in the interference region, closest to the cleaning device having the
higher poioritgeafteoteaviogzbetalditieg position (P10). 10. A substrate cleaning system (1) comprising
cleaning devices (20, 21, 22) 20 for cleaning a substrate and a controller (54) for controlling the
driving of the cleaning devices in accordance with driving recipes predetermined, characterized in that

the controller7ils con{iggrg%&rate cleaning system according to claim 1, wherein the waiting
position (P10) of the cleaning device having the lower priority is at a position
horizontally apart from the cleaning device having the higher priority, sitting in
15 the cleaning-starting position (P2, P7), 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.
20
8. The substrate cleaning system according to claim 1, wherein the
cleaning device having the lower priority has a cleaning member that is
arranged to face the substrate during a cleaning operation,
the cleaning member is configured to move in such a fashion that, after
25  vertically coming away from the substrate, the cleaning member vertically re-
approaches the substrate as the cleaning device having the lower priority

moves, to the cleaning-starting position (P2, P7), from a retreat position (P1,




prioritize the cleaning devices; set, on the basis of a driving recipe for a cleaning device having a
higher 25 priority and a driving recipe for a cleaning device having a lower priority, an interference
region (61) in which the cleaning device having the higher priority and the cleaning device having the
lower priority can interfere with each other; MuSCLP 53 make the cleaning d*@\gﬂé‘égﬁé\ving the
higher priority start cleaning the substrate from a pré@determined cleaning-starting position (P2, P7)
towards periphery of the substrate; keep the cleaning device having the lower priority waiting in

a Spredetermjned waiting position (P10); and . move the cleani Vi J priority
from the Wa%rgg % itﬁcﬁr} ﬁgg%sgﬁ/ﬂ%%%iﬁ&ﬁ&&j?h & e%ﬁ?‘ntbh e?\/[eglecaéH ﬁ%/%r%\}{%%e }%1%@%% gﬂr(léollr%;%%s come
out of the intgiferpnce feEARHEH RN daRkRythevlerRIardetsadmnsHbIRYaY AP BRIHNIAEAI

cleaning the substrate from a predetermined cleaning- 10starting position (P2, P7) towards periphery

of the substrgie.stibsinatsubatiate cleaning system according to claim 10, wherein the interference
region (61) ranges between the position of the end, nearest to the cleani_ré&gﬁvi e having the lower

priority, of the cleartfi®) WaliEE REAKGIHE 18)HrRe FIRAMNSREYSR MRy L YERIHRRG Bsition (P2,
P7), andstheigosq'ﬁ)n of tﬁ e
e

¢ 1oy q?rt‘l‘i'e %?ﬁﬁﬁ&%@ﬁ\ﬁ@av@?ﬁfgﬁ%i@ 1BE ARG OREL REGLYe O the

cleaning dewcénnavmg ower priority; sitting in the cleaning-starting position (P2, P7). 2012.A
substrate cleaning method of cleaning substrates (2) by controlling the driving of cleaning devices (20,
21, 22) in accordance with driving recipes predetermined, comprising the steps of: prioritizing the
cleaning devites solae teubstisais reieaniogl sy stammiabodrdioe dnislp tlevic oy sratnc e seaientiie
e S a0 2 g aevice Baving HHEIRGHer Briaray A TS e evice
having the lower priority can interfere with each other is set as an interference
10  region (61), and
the time in which the interference can occur is obtained by calculating the
difference between the time (T1) needed for the cleaning device having the
higher priority to come out of the interference region after leaving the cleaning-
starting position (P2, P3), and the time (T2) needed for the cleaning device
15 having the lower priority to reach a position in the interference region, closest to
the cleaning device having the higher priority, after leaving the waiting position

(P10).

10. A substrate cleaning system (1) comprising cleaning devices (20, 21, 22)
20 for cleaning a substrate and a controller (54) for controlling the driving of the
cleaning devices in accordance with driving recipes predetermined,
characterized in that the controller is configured to
prioritize the cleaning devices;
set, on the basis of a driving recipe for a cleaning device having a higher
25  priority and a driving recipe for a cleaning device having a lower priority, an
interference region (61) in which the cleaning device having the higher priority

and the cleaning device having the lower priority can interfere with each other;




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 C SLIP 54 device having the lower priority
can interfere with each other, and setting the calculated time as a waiting time; _making the

. . . . .. . BACMOT ] W
cleaning device having the higher priority start cleaning a substrate from a predefér’rﬁlh‘e*d
cleaning-starting position (P2) towards 5periphery dithe substrate; keeping the cleaning device
having the lower priority waiting in a predetermined waiting position (10) positioned above the

substrate; and moving,the cleaning device having the lower priority from. the waitin sition when
or after the waiting Hﬁqgeﬁa{ %Igfﬁﬁﬁn &\h& I&%{H’Fﬂg%g%égh% i%@/ 'altﬁéahrt?g%\lg? B'r'?éﬁg/‘estarted
cleaning, and paling t,rieaniprABMSR FRANSI LR INYSIRARG Y Sl eamINarihg ssskae from a
predetermined cleaning-starting position towards periphery of the substrate. 13.A substrate cleaning
method of clganiphgesyladttheesubstraterolling the 15driving of cleaning devices in accordance with
driving recipes predetermined, comprising the steps of: prioritizing the cleaning devices;,  setting, on
the basis of a drivinkg@Ripth for a0 Pauisee PAYIRG athfynMiTorRY Y a MRURG rétide for a

cleaningdevice having.a lqwer. priority, ..20 ap interference region (61) in which the cleaning device
having tﬁe hi%heedrep%rli'QeanW?ﬁ%ﬁé)léagﬁfr%nda((e%/ill(rzaeﬁh%?{/%g the lower priority can interfere with each

other; making g elepaingdiavics krvire thaniahaneripiig starcigaioga sbsiatmdom a
predetermined cleaning-starting position (P2, P7) towards 25periphery of the substrate;
position (P10) when or after the cleaning device having the higher priority has
come out of the interference region (61), and make the cleaning device having
the lower priority start cleaning the substrate from a predetermined cleaning-

10  starting position (P2, P7) towards periphery of the substrate.

11.  The substrate cleaning system according to claim 10, wherein the
interference region (61) ranges between the position of the end, nearest to the
cleaning device having the lower priority, of the cleaning device having the
15 higher priority, sitting in the cleaning-starting position (P2, P7), 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

(P2, P7).

20 12. A substrate cleaning method of cleaning substrates (2) by controlling the
driving of cleaning devices (20, 21, 22) in accordance with driving recipes
predetermined, comprising the steps of:

prioritizing the cleaning devices so as to determine an order in which the
cleaning devices start cleaning the substrate;

25 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




keeping the cleaning device having the lower priority waiting in a waiting position (P10) outside the
interference region (61); and 55 moving the cleaning device having the lower priority from the
waiting position (P10) when or after the cleaning device having the higher priority has come out of the
interference region (61), and making the cleaning device having the lower priorityi Start éleaning the
substrate from a predetermined cleaning-starting pdgition (P2, P7) towards periphery of the substrate.
14.A substrate cleaning program with which a substrate cleaning system (1) comprising cleaning

devices (20, 21, 22) for cleaning a substrate (2), in.which the driving of the cleaning devices is
controlled in EX%MéW%%ﬂQWSrlﬂ?@éﬁye %}é\ﬁfﬁeﬁﬁnggpcgﬁ gs%%‘? Ele%?ﬁlngeg%%?aﬁ]c?n, the
substrate cleeé\li&gé%@g{m_gg%gﬁﬂggq(;ﬁggizing 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 drivingnadipe fhe actbearingg dievitze having dhievregipziotjotite Siad icledmndgtiee cleaning
device having the higher priority and the cleaning device having the Iower,prioratg can interfere with

each other, aPstalgy freeadulRsatsEdsedy e ingrstartinga RAgiRghetFm

lorf@ESHing
device step of making the cleani vice having the higher priority start cleaning a substrate from a
predetert%e;inenoe EBE% n%hgtgr%%ggrpg%’ition (P2, P7) towards periphery of the substrate; keeping

lower priority cleanipgisivisetMaitingasirR) ObkORRING A0 glehriniARYICerdAtNINSRINGVaT pFiority
waiting in a predetermined waiting position (P10); and starting lower priority cleaning device step of
moving the clzadietgtieivied @5 itiagimpsitood) mositipnashabayethensupssiatei @Pdo) when or after

the waiting time has elapsed since the cleanin drﬁvic,e ha%vinq the hi her,Pri rity started cleaning, and
making the cleanind X"t %iﬁ@ﬂ%ﬁgmﬂﬁvﬂ)‘?ﬁ) g\iig gy tower priority from the waiting

position when or after the waiting time has elapsed since the cleaning device
10 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.

13. A substrate cleaning method of cleaning substrates by controlling the
15 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,
20 an interference region (61) 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 (P2, P7) towards
25  periphery of the substrate;
keeping the cleaning device having the lower priority waiting in a waiting

position (P10) outside the interference region (61); and




cleaning the substrate from a predetermined cleaning-starting position (P2, P7) towards periphery of
the substrate. 15.A substrate cleaning program for a substrate cleaning system (1) 5comprising
cleaning devices for cleaning a substrate (2) in which the driving of the cleaning, gYing is controlled
in accordance with driving recipes predetermined, carries out cleaning operatio“r'ﬁ,"”fﬁ”e'”éubstrate
cleaning program comprising: prioritizing step of pribftizing the cleaning devices; 10setting
interference region step of setting, on the basis of a driving recipe for a cleaning device having a

higher priority and a drivrgg%gr@%g:? ?ﬁiﬁgctl gnljg% g\\ﬂrcne k{ﬂglqg @eﬁf%mﬂ&ﬁ?ﬁ%@@ﬁ ce region

(6.1) jn Which the cIE3AN avin igher pricrity an eani aving the lower
priority can infs&faee Wih Bawh OEheF: rRstaRiNGIBIgNey RIERTEY FHaomgaievirmeiepridiityaking the

cleaning device having the higher priority start cleaning the substrate from a predetermined

cleaning-startimmgositiohttRAnRrjemnaasl segaiptity, ahthoaldzarthe; clearingpilayictveayrigrity

cleaning device waiting step of keeping the cleaning device havins% the lower riorityﬁt/}/aitin% ina
r

waiting positio (106 FRALISIHE Firattefhe raRsiralf rom FaATREFHRIBIRE R AP RIUARing device
step of movi leanis ic ' lori iti ition (P10) wh
it e meat e B . errerence ragion (61) and

making the cleaning device having the lower priority start 25cleaning the substrate from a
predetermined cleaning-starting position (P2, P7) towards periphery of the substrate. 57 16.A program
recording metfum oh sulistiate clearing deoghiag préhramigbratis bshatal slasmnsupystare €ldaning
Syt (L) O S AN SN (20, 21, 22) for cleaning a substrate (2), in which
the driving of the cleaning devices is controlled in accordance with driving
10 recipes predetermined, carries out cleaning operation, 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
15 device having a lower priority, the 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
20  cleaning-starting position (P2, P7) 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 (P10); and
starting lower priority cleaning device step of moving the cleaning device
25  having the lower priority from the waiting position (P10) 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




(20, 21, 22) for cleaning a substrate (2), in which the driving of the cleaning 5devices is controlled in
accordance with predetermined driving recipes, is recorded, the substrate cleaning program
comprising: prioritizing step of prioritizing the cleaning devices; setting Waitir}gg,ﬂtj‘rp@mstep of
calculating, on the basis of a driving recipe for a cleaning device having a higher’ priority and a driving
recipe for a cleaning 10 device having a lower prioffy, 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 waiting time; tarting high riof i Vice,step,of making
the cleaning ‘389{&'8% %8@3&5%%@ pri(Srjlri?)’ea‘s%%r'?f3 cr:rl]%lgr%ﬁ;g ggsh%étr%%rﬁrlﬁ(i? §%tr%%|]e errhtﬁz)d
15cleaning-stafig PRatiR 2R Kkates@eriphery 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 (P10); and starting lower priority cleaning device step of moving the

cleaning device 70 having the lower priority from the waiting pasition (P10) when or after the waiting
time has elapgsed sifcSHRSERIgNIA ARIAge W&ﬂ@qhéoﬁig?}eg'&?éfﬁr}estﬁ EaNd N Thd Mhaking the

leaning.devjce having t loritystart sleaning 4 t 0
S R L S A PR

cleaning-starting 'posit the substrate. 25 11.1CSL. 58 (20, 21, 22) for
cleaning a syRgtraiR4AInt Vddoltéke wivieenaioisdcleaniagodeinnseis waithtrafieving aceciesce with

predetermined driving recipes, is recorded, the substrate cleaning program comprising: prioritizing step
of prioritizingprmlemmimmeome@ssgettiﬁlgamege@@ﬁc@ti@gidh%@pb@f@é@tiﬁ@,m@mf a driving
recipe comprising:
prioritizing step of prioritizing the cleaning devices;
10 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 (61) in which the cleaning
device having the higher priority and the cleaning device having the lower
priority can interfere with each other,;
15 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 (P2, P7) 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 (P10)
20 outside the interference region; and
starting lower priority cleaning device step of moving the cleaning device
having the lower priority from the waiting position (P10) when or after the
cleaning device having the higher priority has come out of the interference
region (61) and making the cleaning device having the lower priority start

25  cleaning the substrate from a predetermined cleaning-starting position (P2, P7)

towards periphery of the substrate.




for a cleaning device having a higher priority and a driving recipe for a cleaning device having a lower
priority, an interference region (61) in which the cleaning device having the higher priority and the
cleaning device having the lower priority can interfere with each other; 10starting higher priority
cleaning device step of making the cleaning device having the higher priority startcl f‘aﬁing the
substrate from a predetermined cleaning-starting pdsition (P2, P7) 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 (P10) 15outside the interference region (61); and starting lower
priority cleaning device step of moving the cleaning device having the lower priority from the waiting

position (P10jgvhennopAftRR M SIS ARARTNBNNGNIER BighBERERIMdRS Y MR HimTEie

interference region (61) and making the cleaning device having the lower priority start 20cleaning the
substrate frothe poediettemaieal sldzstmagestiehmingositbeniPE,)ROrpwiaitg plerstiegy dfdeesubstrate.

(20, 21, 22) for cleaning a substrate (2), in which the driving of the cleaning
5 devices is controlled in accordance with predetermined driving recipes, 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
10  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
15  cleaning-starting position (P2, P7) 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 (P10); and
starting lower priority cleaning device step of moving the cleaning device
20 having the lower priority from the waiting position (P10) 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 (P2, P7)
towards periphery of the substrate.
25
17. A program recording medium on which a substrate cleaning program for

the controller of a substrate cleaning system (1) comprising cleaning devices
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(20, 21, 22) for cleaning a substrate (2), in which the driving of the cleaning
devices is controlled in accordance with predetermined driving recipes, 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 (61) 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 (P2, P7) 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 (P10)
outside the interference region (61); and

starting lower priority cleaning device step of moving the cleaning device
having the lower priority from the waiting position (P10) when or after the
cleaning device having the higher priority has come out of the interference
region (61) and making the cleaning device having the lower priority start
cleaning the substrate from a predetermined cleaning-starting position (P2, P7)

towards periphery of the substrate.



