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- ~|||| FTTTIVITIVETIEVE L] ~~~~~ 1~ *@00002* D E S
C&M@\mm m N SUBSTRATE CLEANI NG METHCD AND COMPUTER
GE MEDI UM Technical Field 5 [0001] The
presemseiseiventi on relates to a substrate cleaning
met hod for suppressing static_byild-up on a
ch as a sem conductor wafer, and a
ﬂmmmmmmmﬁmmmmable storage nediumfor controlling a 10
substgghe cl eaning apparatus to conduct this substrate
cl eani ng net hod. Backdr dursd CARt I [POG0Z] OFor exanpl e,
in the process of manufacturing 15 sem conductor
devi ces, AUBPERATRYCHEANENG METPEPfBNAedOMBUTER READABLE
sen1conductor waf er, as needed, to keep the surface
of t$@9%%ﬁ$d%%%ﬁ%¥or waf er clean Jpn. Pat. Appln
KOKAI Publication No. 20 3 6867 dlscloses a
cl eani ng process of the é e, in which 20
sem condug rafers are processed one by one, as
fol | ows. peC| ically, purlfled water is changed into

ot Y 2nd IBELLURL0RALAL BN 1 BLlluLY L einarfare

fluid of a so-ca type
cleaning method for suppressing static build-up on a

substrate, such as a semiconductor wafer, and a

computer readable storage medium for controlling a

substrate cleaning apparatus to conduct this substrate

cleaning method.
Background Art

[0002]

For example, in the process of manufacturing

semiconductor devices, a cleaning process is performed

on a semiconductor wafer, as needed, to keep the

surface of the semiconductor wafer clean. Jpn. Pat.
Appln. KOKAI Publication No. 2003-168670 discloses a
cleaning process of the single-wafer type, in which

semiconductor wafers are processed one by one, as

follows. Specifically, purified water is changed into

mist by an inactive gas to obtain a fluid (i.e., a
fluid of a so-called two-fluid type). The fluid thus
obtained is supplied onto the surface of a
semiconductor wafer,.while the semiconductor wafer is
rotated, to remove particles and so forth from the

surface. Then, purified water is supplied onto the
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obtained is supplied onto the surface of a 25

sem conductor wafer, while the sem conductor wafer is
rotated, to renove particles and so forth fromthe
surface. Then, purified water is supplied onto the 2
sem conductor wafer to performa rinsing process

t hereon. Then, the seniconduQIoQ wafer is subjected to
spin-drying. [0003] 5 However, this cleaning nethod

i ncreases the absolute value of static build-up

vol tage generated on the cleaned sem conductor wafer.
Due senidrrdyotengeafet heo spat fomluct pinvaferpréset §
may be broken, or circuits forned on the surface of

t he e *Uhductern 10t baf eemhegndec tanagaber Discédsieeted to
of Invention [0004] An object of the present

i nvetibri* 1% *%- provide a substrate cl eani ng nmet hod
that can F@@@#ﬁss static 15 build-up on a substrate,
such as a i conductor wafer. Another object of the

Ot or age rdi Gy BeH brC R AbhA AT UACT b CBRBRRD FhFs

st or age nmedl um usSe or an a

subsiyale,cd e Y 5@@9&1&0&9}_51(1_@& {rﬁ%&?ﬁ%g%%%?f?g’ted on

of devel opi ng the present invention, | _
madecred Assd it Userd! tblya@st & wed, st api g t@utﬁgéupbltage,

was caused on sem conductor wafers in cleaning
pr odess eseniAsordueset twafde 1twent afapase aprbNed, abr
circuits formed on the surface of the semiconductor
wafer may be damaged.
Disclosure of Invention

[0004]

An object of the present invention is to provide a
substrate cleaning method that can suppress static
build-up on a substrate, such as a semiconductor wafer.
Another object of the present invention is to provide a
computer readable storage medium used for an apparatus
to conduct this substrate cleaning method.

(0005]

In the process of developing the present invention,
the inventor made an assiduous study as to when static
build-up was caused on semiconductor wafers in cleaning
processes. As a result, the inventor has arrived at
findings such that the static build-up level is most
greatly influenced by the processing time of a rinsing
process step and the rotation number of the

semiconductor wafer used at this time.
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findings such that the static build-up level is nost
25 greatly influenced by the processing tine of a
rinsing process step and the rotation nunmber of the
sem conductor wafer used at this time. 3 - [0006]
According to a first aspect of the present invention,
there is provided a substrate_chfaning nmet hod
conprising: supplying a two-fluid, high pressure 5 jet
water, or nega-sonic water onto a substrate, while
rotating the substrate in an essentially horizontal
state, théPEBylprocessing the substrate; and then
rotating the substrate at a higher speed than that
used in BGEPF{iLRg thReat WorBtuhrdpehktghfptbssprespet
water, or 10 mega-sonic water, therebg drying the
subst%ERE1aRt eFNeERoppi REOELBPHY2 oFU ﬁbr@mg-ﬁlai@}ng
high pressure jet .water, or nega-sonic _water, wherein
thg nﬁ%}ﬁ% ceB %Fé’égmauPPigFﬂg erBYf%Engéijnghllgh L;ressure
urifi rj eriod after stopping su 0
Phe 165 1TEHE: Jﬁ?g‘ﬁe‘ig“ﬁ?%’égu%g?’étngge‘?,S‘dﬁk’)g‘?rgter while
nmega i n e. _rotat]j he.substrate at
Tho T omer dpecy. SPtaoor e Tha' Shost P big Bl RhE R
et hotk Bs oL e Agby OpEbees bl hial ¢ RSPEEbs et 0Ly pgwﬁie

a rinsing process step, . i's convent i ona .
consraesethast bei igost pat s pepsabheghEPNYEBLEOPREA Yendt used

is comonly thought by persons skilled in the art

thati@_@m@@bssngsthg_awofﬁbuiduidig@fpﬁéé@ﬁﬁ@tﬁ&ﬁ|Water, or

u$|¥%ég§ggﬁigsﬁgggr{eéhereby drying the substrate, after
stopping supply of the.two—fluid, high pressure jet
water, or mega-sonic water, wherein the method
comprises no rinsing process using purified water in a
period after stopping supply of the two-fluid, high
pressure jet water, or mega-sonic water and before
rotating the substrate at the higher speed.

[0007]

The substrate cleaning method according to the
first aspect does not include a rinsing process step,
which is conventionally considered as being
indispensable. Conventionally, it is commonly thought
by persons skilled in the art that a process using a
two-fluid, or alternatively using high pressure jet
water or mega-sonic cleaning water (these fluids will
be collectively referred to as “cleaning fluid”,

hereinafter) should be followed by a rinsing process

using purified water. One of the reasons for this
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wat er or nega-sonic cleaning water (these fluids wll
25 be collectively referred to as "cleaning fluid",
herei nafter) should be foll owed by a rinsing process
using purified water. One of the reasons for this 4
resides in that a rinsing process is indispensable in
brush-scrub cl eani ng, which wasy nthe mainstream

bef ore processes using the cleaning fluid described
above have been adopted. Even though process nodes 5
have been changed from brush cl eaning to non-brush

cl edithifle peinozatkd | Feusingtecaess sis | indidpavedihilee in
process steps of brush-scrub cleaning, w thout
conRHETF IRFOHR selAn Bgt hehk¢svagy br ocles sna gt ram
it i.s commonly thought bx persons skilled in the art

10 tHHO L ey C%S??%s%b Dr e ssl e’ hyl phik i ¢ e s dred
i's erfornmed $articles and ngforth contained in a

pur iFT0E WS 55 IR hed s ubEYeat BN (RS mefes
h i i i d. 0008 15 Ho
the }‘H\?@%é‘@w ?zﬁﬁe:alrjrlgﬁ%n%i?’orhn@{ﬂ?%ﬁ cleLamdré atr? rb?]nygfll?srh

according to of s study Th

cl eani dyh ,Ceﬁérﬂﬁssk@if&dtbﬁ @lk@ag%@gs%{iijigollow the
I as been

descri bed above, the followng matter

confgrdtesks Speshd i €Al YusSl 86Lu PIOLESSy USi NEhSHEN a
cleaning fluid itself conprises a purified water 20

pr ocesssiderimsiomi 98 Deresst ush@gr pusiddg esrye@d €. Further,

performed thereafter cannot inprove the accuracy in

renoVi rigs prei@iles tinelglot floy tiher§@@99%Gkilled in the art
that, where a rinsing process using purified water is
performed, particles and so forth containéd in a
purified water film on the substrate are removed, so
the cleaning accuracy is improved.

[0008]

However, according to the inventor’s study in
detail on cleaning process steps using the cleaning
fluid described above, the following matter has been
confirmed. Specifically, since a process using such a
cleaning fluid itself comprises a purified water
process, a rinsing process using purified water
performed thereafter cannot improve the accuracy in
removing particles and so forth.

[0009]

On the other hand, it has been confirmed that a
rinsing process performed thereafter brings about an

ill effect such that static build-up is developed on

the substrate. Further, a rinsing process performed
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On the other hand, it has been confirned that a 25
rinsing process perforned thereafter brings about an
ill effect such that static build-up is devel oped on
the substrate. Further, a rinsing process perforned 5
thereafter brings about another ill effect such that
the entire processing tine of_t Substrate cl eaning
process becones | onger, so the throughput of the
cl eaning apparatus is deteriorated. The invention 5
according to the first aspect solves these probl ens.
Specilie cah fiyer tiheisgataleobui Ade et siBUPPE £ssE€dsu@ndchat
the throughput is inproved. [0010] Further, the
condih¢ oet bfe ppoeessebnaist hge safhtlhe 4@bsteabé ngleaning
fluid were reviewed on the basis of the finding
des T ERS aeveomahd e Idhs Heehhe otinowgarput hef the
absolute value of static build-up voltage generated in
t hese 7 HERE AP rigS the LPEaRing2tedi d TRe gireenfion
i nfluen he scaf igg sgeed of the c]eanin

uB

. by t n fluid
15 §ﬁﬁ%$§9h%%zT% e the PPabeSPOYEEi BT E?pfems'
Al ' i t uppress_the static
ui 1 Vil Dot 0 B L SRR CES et gt ond
the did st ASPEChLITBYS benarsaaged. as fol | ows.
Specifically, the nmethod conprises rotating the 20

substrater@abi@)rotati on nunber preferably of 100 to

900 rpm and nore preferably of 300 to 600 rpm while

suppl yi ngFthehet panhagecdhdi diofbeofephodepsebetabhy such a

conprises causing a supply point of the cleaning fluid
cleaning fluid were reviewed on the basis of the
finding described above, and it has been found that the
absolute value of static build-up voltage generated in
these processes using the cleaning fluid is greatly
influenced by the scanning speed of the cleaning fluid
supply nozzle and the substrate rotation number.
Accordingly, in order to further suppress the static
build-up, the substrate cleaning method according to
the first aspect may be arranged, as follows.
Specifically, the method comprises rotating the
substrate at a rotation number preferably of 100 to 900
rpm, and more preferably of 300 to 600 rpm, while
supplying the cleaning fluid. The method preferably
comprises causing a supply point of the cleaning fluid
onto the substrate to travel in a radial direction of
the substrate, while setting a traveling speed of the

supply point of the cleaning fluid to be higher at a

central portion of the substrate than at a peripheral
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onto the substrate to travel in a radial direction of

25 the substrate, while setting a traveling speed of

the supply point of the cleaning fluid to be higher

at a central portion of the substrate than at a

peri pheral 6 portion thereof, so as to equalize a
processing tine per unit area gver the substrate.
Alternatively, the nmethod may conprise causing a
supply point of the <cleaning fluid onto the substrate
totravel in a radial 5 direction of the substrate at

a cofsiarin sherEohise asctei agual ot at i proerebierg dfime
the substrate to be higher for the supply point being
prediit WG et rArShorts ofP B ra b suzg%‘ﬁ%ﬂ%tlt‘f%wlatthe

ap é h%gal portion. t her eof so as to equalize a

pr o?[{estg}ong 9 e P Ui ANV SUBRLY RO Kbt dihe
00l irtr o g, S BEPEEL 2 O, raar

i nvention, there i1s provi a su

met hod- LOMU S A% nd 5 B OCESSE NGe &, subisty ate sgye use ﬁile
puriti’e

a predetermned cleaning I1quid; supplying

wat efe ity ther stsidat @umdi | ¢ £19d bl e o be higher
substrate in an essentially horizontal state, thereby

per fiormitrige asuppisy N POCRSER g e 28h afatd A1 portion
substrate at a higher speed than that wused in

suplfyitie thbstirsiengmocessa pédethyral ot idrhechereos,

substrate, wherein the nethod conprises causing a

suppisy as to equalize a processing time per unit area over

the substrate.

[0011]

According to a second aspect of the present
invention, there is provided a substrate cleaning
method comprising:

processing a substrate by use of a predetermined
cleaning liquid;

supplying purified water onto the substrate, while
rotating the substrate in an essentially horizontal
state, thereby performing a rinsing process; and

rotating the substrate at a higher speed than that
used in supplying the rinsing process, thereby drying
the substrate,

wherein the method comprises causing a supply
point of the purified water onto the substrate to
travel in a radial direction of the substrate in
performing the rinsing process.

[0012]
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point of the purified water onto the substrate to 25
travel in a radial direction of the substrate in
perform ng the rinsing process. [0012] 7 As

descri bed above, it has becone apparent that the
static build-up on the substrate is greatly

i nfluenced by the rinsing pracegs step. However, where
a cl eaning process using an al kaline chemcal liquid

or 5 acid chemcal liquid is performed or a scrub
cleaning process is perforned, a rinsing process

needs to Ae deeefdrerkdrhdres ealt ehas cooashe aapyatdret that
chemical liquid and so forth. In this case, it is
prefidrabifeatis Riipdsiass ahet ke atiles brate-up Dreathley
substrate as far as 10, possi ble. [0013

ConVeHti B, P H'S i g T Prioceees § sS R f orfipipver, where

e SYBRLA PG PULLL SR, ot i e ML o 108, o
f t ' hi s. o I I f tic.
o ATy 1AL 8000 1N PRIl S YL S

of the,substrate, ddyddig, Sélbﬂﬁé%rﬁ%‘?%ﬁ?l&lf%‘% d&%@gf‘to be

according to the second aspect,

SUP e Mo d | th&Pseeb £ 0cd raveh aWa @i @hemical liquid
direction, 20 as described above. Consequently, it is
possirhl esd of oprteventn tttel ebsas ¢t eival seppdrstabie to

buil d-up voltage frombeing locally increased on the
subsiurntes santhe st astuppriessl dhep stat tioe bsmb st vt ¢ capefar as

smal l er and nore
possible.

[0013]

Conventionally, the rinsing process is performed
while supplying purified water onto the center of the
substrate being rotated. However, the inventor has
found that, in this case, the absolute value of static
build-up voltage becomes larger at the central portion
of the substrate. In the substrate cleaning method
according to the second aspect, the purified water
supply point is caused to travel in a radial direction,
as described above. Consequently, it is possible to
prevent the absolute value of static build-up voltage
from being locally increased on the substrate, and to
suppress the static build-up to be smaller and more
uniform over the entire substrate.

[0014]

In order to enhance the effect described above,

the method preferably comprises setting a traveling
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uni formover the entire substrate. 25 [0014] In order

to enhance the effect described above, the nethod
preferably conprises setting a traveling 8 speed of

the supply point of the purified water to be higher

at a peripheral portion of the substrate than at a
central portion thereof in perfgrming the rinsing
process, so as to equalize a processing tine per unit

5 area over the substrate. Alternatively, the nethod
preferably conprises setting a rotation nunber of the
subsirea® Qb e eprly frrintheo Suppd yopol htedfwdtter to be
purified water being present at a central portion of

t he BHHRYT Ate quh%%rp%@@p pbrihorsuriedie tmn at
The net hod eferabl ises rotating the substrate

at & rotHty %%ﬁ%le? ofh %%P?ol@o@e? Mg |tghe rinsing

| th fi t f 0.
supp ]%“ cneqss seo S%?r :c%cl? ?ﬁcﬁba Jh%e r? n%}r“?]cgeoiv)\/?%rg%ggfmerr%er unit

f
B?E'fgefree&gly fgr%%%f%?%és{'%ag? Fon SHOZ-ADBLILTY, AP URRS
t her ﬁé‘feﬁ%l’!}“&&npﬁf@e@@@étﬁﬁ val H@tz?tfj[%{ aﬁ\,}rﬁ‘oer of the

bUI|d up voltage is further decreased

Furthessmrece the 1 asBiiet NFEAL {198 @lﬁ;@yl)fie@oﬁut 20 the
conput er readabl e storage nedium for a cl eaning

apparat uSi¢d woneltiche e ©fesdmm hga tred hoshtesTrpdetion of

above. Specifically, according to a third aspect of

t he the substrate than at a peripheral portion thereof.
The method preferably comprises rotating the substrate
at a rotation number of 100 to 900 rpm, while supplying
the purified water at a flow rate of 0.3 to 1.5 L/min,
in performing the rinsing process. The purified water
used in performing the rinsing process preferably
contains carbon dioxide gas dissolved therein, by which
the absolute value of static build-up voltage is
further decreased.

[0015]

Furthermore, the present invention provides a
computer readable storage medium for a cleaning
apparatus to conduct the cleaning method described
above.

Specifically, according to a third aspect of the
present invention, there is provided a computer
readable storage medium that stores a software for a

computer to execute a control program, wherein the

control prcgram, when executed, controls a cleaning



10

15

20

25

present invention, there is provided a conputer 25
readabl e storage nediumthat stores a software for a
conmputer to execute a control program wherein the
control program when executed, controls a cleaning 9
apparatus to performa substrate cleaning nethod
conprising: (a) supplying a twogfluid, high pressure

jet water, or nega-sonic water onto a substrate, while
rotating the substrate in an essentially horizontal 5
state, thereby processing the substrate; and then (Db)

r ot @PPYrIHes stbspeaferat 2 ashbgheatspebdat g téatod
used in supplying the two-fluid, high pressure jet

wat eFOMRF 1S Hea- §dhi sumat 8kngt ﬁe?‘é‘byfélﬁydnghl?fle p];essure
substrate, after stopping, supply of the two ui

hi gh’ pF &8l j of ﬁ%gggf%glcovah%ﬁa9§69|% fepeFrate, while

r'ses no rinsin 0CessS, usl

h d g
L T e n%%dl%f?%reﬁ%’&‘bgﬁgl%u%%ﬁlz%ff‘tal

f/vgtee% anéolI 0 or e }gh%]tﬁg%(?s;%ﬁtgﬁek b%al% Ejéa t%‘ggh%g%:é?
speeld@talmgotm desording 1o 2 founlp Qggggt%ﬁéntbﬁat used

present invention, there is prOV|

readﬁbl§Up§1y&@@etm@dtwﬁifb@idSt@I@ﬁ ﬁré@gﬁﬁ@r?eEOWa@er, or
Con”put er to execute a control program wherein the

contmeja-F @yt @nya 28r whigte eXee Ul £9i n§ 0Ph& Ok Sb &t £A€ANTI Hfter
apparatus to perform a substrate cleaning nethod

conpti MmNy (yppivcessimg twosiibstdateigy psesofira jet
predeterm ned cleaning liquid;, (b) supplying purified
wat €f2'gifto The2TbsiBt®, Wke e wherein the method

comprises no rinsing process using purified water in a
period after stopping supply of the.two—fluid, high
pressure jet water, or mega-sonic water and before
rotating the substrate at the higher speed.

[0016]

According to a fourth aspect of the present
invention, there is provided a computer readable
storage medium that stores a software for a computer to
execute a control program, wherein the control program,
when executed, controls a cleaning apparatus to perform
a substrate cleaning method comprising: (a) processing
a substrate by use of a predetermined cleaning liquid;
(b) supplying purified water onto the substrate, while
causing a supply point of the purified water onto the
substrate to travel in a radial direction of the
substrate and rotating the substrate in an essentially

horizontal state, thereby performing a rinsing process;
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causing a supply point of the purified water onto the
25 substrate to travel in a radial direction of the
substrate and rotating the substrate in an essentially
hori zontal state, thereby perform ng a rinsing

process; 10 and (c) rotating the substrate at a

hi gher speed than that used_ nygupplying the rinsing
process, thereby drying the suLstrate. [0017] 5
According to the present invention described above,
since the static build-up on a substrate is

suppredséd) rotatsnposBebbebsbrarevant athegsebsspase than
frombeing broken and to protect circuits and so

fort Rdbraged obn $wePbvikhacehef rineisgbereaees, thereby
Further, where no 10 rinsing process is perforned, the
t hr odGhbud ofe t FiePSerakfi ng apparatus is

advant age g i nproved. Brief Description of

Dr awi ngs F@@ é] [FIG 1] This is a plan view

schemat | g@&%ﬁé@@%gg cnt® SRS SIS UGHEE O QG CAMDY anove,

appar at us. This i's a

the sgheaning apparat yéﬁggtwﬁewcg' &b;trll% G531, B85 seq,

is a Y-Z sectional viewo eanl ng appar at us

Show@tiDsFﬁ&%sﬂbl@0t£F¢§%vé$tThﬁ§ E8pacthowchabh peing
showi ng steps of a wafer process perforned by the

cl eantoge@ppad at vispsbognt c¢hrEh G s lanfFs& £5ALh Tho Bmé& on
a view show ng the relationship
the surface of the substrate. Further, where no
rinsing process is performed, the throughput of the
cleaning apparatus is advantageously improved.
Brief Description of Drawings

(0018]

[FIG. 1] This is a plan view schematically showing
the structure of a cleaning apparatus.

[FIG. 2] This is a Z-X secticnal view of the
cleaning apparatus shown in FIG. 1.

[FIG. 3] This is a Y-Z sectional view of the
cleaning apparatus shown in FIG. 1.

[FIG. 4] This is a flowchart showing steps of a
wafer process performed by the cleaning apparatus shown
in FIG. 1.

[FIG. 5A] This is a view showing the relationship
of static build-up voltage with the scanning speed of a
nozzle for delivering a cleaning liquid.

[FIG. 5B] This is a view showing the relationship

of static build-up voltage with the rotation number of
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of static build-up voltage with the scanning speed of
a 25 nozzle for delivering a cleaning liquid. [FIG
5B] This is a view showing the relationship of static
buil d-up voltage with the rotation nunber of 11 - a
wafer. [FIG 6] This is a plan view schematically
showi ng the structure of anath cl eani ng appar at us.
[FIG 7] This is a flowhart showi ng steps of a 5
waf er process perfornmed by the cleani ng apparatus
shown in FIG 6. [FIG 8] This is a view show ng the
reladivensdhwp of static build-up voltage with a
rinsing method. [FIG 9A] This is a view show ng the
rel ati onshfpG. 19] ofhss at §cabpl hd- upewostiageami ¢dllheshowing
processing time of _a rinsing process. [FIG 9B] This
i's a-R7 vl SHOW TRy Theanethlet o mrpm@fam@w@:umu | d- up

vol t age th the rinsing tine_ of rinsi ng process.

15 [FI'G. WE}E:}GTh?eé TRig {Pedv §h6w%@r*fh%h%+% DRPF pof a

of static bui up_volta th_the rotation nunber

o DT Prbet i ed Er BER by (e b Tha R e Syphown
show ng-the rel ationship .of static build-up voltage

with spin-drying conditions. 20 Best Mde for

cartying Gl | aNeations [ 099l s, EpRdi IRD! S Ple 1 08snip
pr esent |nvent|on w 'l now be desc ed wth
r ef es £neeat 0o tihel BECAFPAOVE Mgl X 2 NYSrinsing method.

[FIG. 9A] This is a view showing the relationship
of static build-up voltage with the processing time of
a rinsing process.

[FIG. 9B] This is a view showing the relationship
of static build-up voltage with the rinsing time of a
rinsing process.

[FIG. 9C] This is a view showing the relationship
of static build-up voltage with.the rotation number of
a wafer in a rinsing process.

[FIG. 10] This is a view showing the relationship
of static build-up voltage with spin-drying conditions.

Best Mode for Carrying Out the Invention

[0019]

Embodiments of the present invention will now be
described with reference to the accompanying drawings,
while taking a semiconductor wafer cleaning method as
an example.

FIG. 1 is a plan view schematically showing the

structure of a cleaning apparatus 10. FIG. 2 is a Z-X
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whi | e taking a sem conductor wafer cleaning nethod as
25 an exanple. FIG 1 is a plan view schematically
showi ng the structure of a cleaning apparatus 10.

FIG 2 is a Z-X 12 sectional view of the cleaning
apparatus 10.- FIG 3 is a Y-Z sectional view of the
cl eani ng apparatus 10. In thisl?2espect, the
X-direction and Y-direction are perpendicular to each
other in the horizontal plane 5 and the Z-direction

t he ert| dlre 0020] The cl eanin ,
g;parafﬁéoﬁ |Y&?%d% hﬁoﬁ %ﬁ@lg apPﬁrﬁEPEhlg FIG. 3 is

Th h
CSPECHLYCSOMONET o, geed) shesed Tlgy DOUSINR 00 .

as a W ndow portion or me

proviged wibea Shﬁ‘ﬂéek ﬁ%r&é@ Blea Rk °8§Pg§9é8h°§k§g

t he wi ndow portion 91 e Mﬁn ow por I'S use

for honadtng: anth Hnt oadhag @th’l\@freinv‘{héhﬁéﬁ%HHSi‘ pIBfe,
interior of the housing 90 is divided by a partition

val la®3 tik oz tabrebanber ss Aee 1bedesesl bgdrbat epn . one

of the chanbers is a liquid process chanber in which
cleaning [0Qudd and/or purified water are used. The

ot her chanber is a nechani sm accommodati on chanber in
whi ch driVihageleaeehadi sppaterumoyPngneanideasanbeakesg 90,

used,in a 20 cleaning process are disposed. [0021]
In the MRLEH NP YPoeChl €pi FORRRRRNTY REedisppesddt o The

n ntially horjzontal state, and
holdhgug@£§r98VA§Sa Sfﬁ ow portion 91 formed in one side

and provided with a shutter 92 capable of
opening/closing the window portion 91. The window
portion 91 is used for loading and unloading a wafer W
therethrough. The interior of the housing 90 is
divided by a partition wall 93 into two chambers. As
described later, one of the chambers is a liquid
process chamber in which cleaning liquid and/or
purified water are used. The other chamber is a
mechanism accommodation chamber in which driving
mechanisms for moving various nozzles used in a
cleaning process are disposed.

[0021]

In the housing 90, a spin chuck 11 is disposed to
hold a wafer W in an essentially horizontal state, and
a cup 12 is disposed to surround the wafer W held by
the spin chuck 11. Further, in the housing 90, a
cleaning liquid nozzle 15 is disposed to supply a

cleaning liquid onto the surface of the wafer W, and a
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a cup 12 is disposed to surround the wafer Wheld by

25 the spin chuck 11. Further, in the housing 90, a
cleaning liquid nozzle 15 is disposed to supply a
cleaning liquid onto the surface of the wafer W and a
13 gas nozzle 16 is disposed to supply an inactive

gas, such as nitrogen gas, ant@qthe surface of the
wafer W [0022] The spin chuck 11 includes a chuck
plate 71, a 5 rotary shaft 72 supporting the chuck
plate 71, and a notor 73 for rotating the rotary

shaf gag2noFaéespp nis ciiekosddi sopsoyptedami thaanive gas,
attachi ng nechani sm 74 for hol ding/rel easing the

waf ePUW pRacRYt BRIERedRAucRNpPatke Furfaoet hbrtheheafer W.
chuck plai gé is provided with 10 support pins (not
shown) di §8 4 on the surface to support the wafer W

h . 023]. Th hi, hani 74 includ
hol ding BORORPE" 7S BEEpood ol SERF B RRLFEI BRSEEN Ehes
[ h A [1. Th hi
rechan Shy 72721 tir [het IVREF RUGE B 51 hawbare 76t end 2

di sprsedrbet oyt he, _ t n el gvat .
nechanisﬁ177 for n%%%ﬂgﬁgtgéép %tgrﬁe%%€€t7%§Up gﬁ% spin

downchughi ngi § i G0 V818 ewi FRUBH eS: PRk ey Phat B2 HBEReH 4 for
76 at positions 20 corresponding to the hol ding

menblee 5d75g/ faked eftigstide wafeFl @ pLasd@Wsn acBé atBuck plate
where the hol ding nmenbers 75 hold the wafer W The
ri ghtlsi deusther G ti2e showskaplstat 2l wherprohiedsol Wi g
menbers 75 do not hold the
support pins (not shown) disposed on the surface to
support the wafer W thereon.
(0023]
The attaching mechanism 74.includes holding
members 75 disposed at three positions on the periphery
of the chuck plate 71. The attaching mechanism 74
further includes a plate member 76 disposed below the
chuck plate 7, and an elevating mechanism 77 for moving
the plate member 76 up and down. Pushing jigs 78 are
mounted on the plate member 76 at positions
corresponding to the holding members 75. The left side
of FIG. 2 shows a state where the holding members 75
hold the wafer W. The right side of FIG. 2 shows a
state where the holding members 75 do not hold the
wafer W.
[0024]

The attaching mechanism 74 is operated such that a

state for holding the wafer W and a state for releasing
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wafer W 25 [0024] The attaching nechanism74 is
operated such that a state for holding the wafer W
and a state for releasing 14 _ the wafer Ware

swi tched by the hol ding nenbers 75 being noved by

| everage. Specifically, when the elevating nechanism
77 is operated upward, the pgsh{ g_jigs 78 disposed

at three positions respectively gush 5 the inner

peri pheral ends of the holding nmenbers 75 toward the
bottom of the chuck plate 71. Consequently, the outer
per itphera fends afe tdhel et ngy Memb ersl Fin @meenpevedr 5
outward and downward, thereby canceling the state for
hol diignd Heovged dry Wev@radee. ot heechfaingh 1 Whernwhdre tiide

el evating mechanism 77 is operated downward, the _
pusB RV 3 §ig9 78 dran irsss pEtt 1 ¥ ediye Bapet atwth fd ontltdhepushing

hol di n ers 75. Consequently, the outer periphera
endsjld%gst HoiRASHS Ederse o 5P &t WV o SR el ey push
upwar,d, .and brought into contac ith the edge of the
15\Aﬁt/ahféerlwerAtpet iRN§G e €1 %%%%g“%ﬂtf&gnef@%ﬂij

a f t e omthe e thereof towar

e LA, WISA Sy WILOMIDG e, e okt

cup thés L@ ghged Ho pe éWd’@dof‘ptl'%]drbcth% ynée o%\lg%] 75 are

el evati ng nechanism 85. FIG 2 shows

posintdwry (dleneird W asalidrd ] nede a0, %rﬁ’é@ﬁfn% the state
position (denoted by a dotted line), while FIG

shovir dniyditrhe tipperafEasini oron Wien dthe wafeid Wiiisen the
| oaded or
elevating mechanism 77 is operated downward, the
pushing jigs 78 are respectively separated from the
holding members 75. Consequently, the outer peripheral
ends of the holding members 75 are moved inward and
upward, and brought into contact with the edge of the
wafer W. At this time, the holding members 75 apply a
force onto the wafer W from the edge thereof toward the
center, thereby holding the wafer W.
[0025]
The cup 12 is arrangéd to be moved up and down by
an elevating mechanism 85. FIG. 2 shows both of a
lower position (denoted by a solid line) and an upper'
position (denoted by a dotted line), while FIG. 3 shows
only the upper position. When the wafer W is loaded or
unloaded, the cup 12 is set in the lower position.
When a cleaning process is performed, the cup 12 is set
in the upper position. The cup 12 has tapered portions

86 and 87 disposed at upper and lower positions each
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unl oaded, the cup 12 is set in the |ower position. 25
When a cleaning process is perforned, the cup 12 is

set in the upper position. The cup 12 has tapered
portions 86 and 87 di sposed at upper and | ower

positions each - 15 inclined such that the inner
periphery is higher than the oy4ec periphery. The cup

12 has a gas exhaust duct 89 disposed at the bottom
[0026] 5 The cleaning liquid nozzle 15 is supplied

wth nitrogen gas and purified water (D'W

r espeRel vy $voin thahi thegbnngaspsupphyr sols cleigner athan
purified water supply source. The nitrogen gas and

pur i Fredonet Breef P ed xed Tehcench? didera i 9% dexpaest duct

cleaning. liquid nozzle 10 15. The purified water and
nit?%%e%l@%%s?%u%tn%&%dbobEﬁ%rate a cleaning |iquid
conprisingogggﬁfied water mst (which will be
referred to as "two-fluid cleaning liquid"), which is

d t f 1 027] .
The- Ureant ig T i hosere 1510 LonEar bty RLen pitn

N0Zzh £t BH iR S 1ga Y ¢ ﬁ@rﬂ?ﬁ@@l@a@@rapg¥ﬁpm@b§%%?tively from

first armelevating mechanism 56. The first a
el evathhgropehagi S dfpl ¢ abhacheghd 0a apsHi fegd6lat 2P

which is novably fitted onto a guide 54 extending in

the stpblecsdwnce n tThiee nechangem qesoamddatt Dhied water are
chanber. A first nozzle slide nechanism®66 is

ar r dhgperd twiticomelol otlver possidentid ¢heasingletigdidnnozzle
the f%. The purified water and nitrogen gas thus mixed
generate a cleaning liquid comprising purified water
mist (which will be referred to as “two-fluid cleaning
liquid”), which is sprayed onto the surface of the
wafer W.

[0027]

The cleaning liquid nozzle 15 is supported by a
first nozzle arm 51, which is movable up and down by a
first arm elevating mechanism 56. The first arm
elevating mechanism 56 is attached to a slider 61,
which is movably fitted onto a guide 54 extending in
the X-direction in the mechanism accommodation chamber.
A first nozzle slide mechanism 66 is arranged to
control the position of the slider 61 in the X-
direction. For example, the first nozzle slide
mechanism 66 may be formed of an electromagnetic linear

motor or ball-screw mechanism. With this arrangement,

the cleaning liquid nozzle 15 can be moved to scan the
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direction. For exanple, the first nozzle slide 25
mechani sm 66 may be fornmed of an el ectronagnetic
linear notor or ball-screw nechanism Wth this
arrangenent, the cleaning |iquid nozzle 15 can be
noved to scan the 16 wafer Win the X-direction, and
further can be retreated over ﬁge_upper end of the
cup 12 to be out of the cup 12.°[0028] 5 The gas
nozzle 16 for supplying nitrogen gas onto the surface
of the wafer Wis supported by a second nozzle arm
52, whfeh Wsinovadl g-dpraodidownaby susecondcamripe

el evating nechani sm57. The second arm el evati ng
mechbat 5a2 694 evart abhedrper acsdi deértise, cwhi th ts MO out of
novably fitted onto the guide 54 extending in the X-

di r et®¢ 0P ni€he nechani sm accommodati on chanber. A
second no ég |'ide nmechanism 67 is arranged to

contr ol fﬁ Bisition of the slider 62 in the

X-di tion, Th d I lide, hani 67 is
or of or bl § 0 F R REQ TG 4P ACaFPUooeYRL BB PLhESGBeons onto

wgﬁuﬁié@@fa% weuf{éf%gep%ﬁs éh'@gi”‘é&h@”i Smchg%nd

a_S
S arrangenent, gas nozz al s ¢an

”DVeﬂoinécﬁﬁmtgﬁ,W@ﬁféhV!§nmo@QSlg’Q%rgﬁéi%@w a@g a second
further can be retreated over the upper en o? the

cup dZnteldeadihgofethencsn 32. 26nE0029n&0osrhh8levating
cl eani ng- apparatus 10 arranged as described above, a

contmethaetsmnon’ (ps ogessclhodt tol hes)id80 a&m wh stk at €s
drive control of various nechani snms
movably fitted onto the guide 54 extending in the X-
direction in the mechanism accommodation chamber. A
second nozzle slide mechanism 67 is arranged to control
the position of the slider 62 in the X-direction. The
second nozzle slide mechanism 67 is preferably formed
of a drive system of the same type as that of the first
nozzle slide mechanism 66. With this arrangement, the
gas nozzle 16 also can be moved to scan the wafer W in
the X-direction, and further can be retreated over the
upper end of the cup 12 to be out of the cup 12.
[0029]
For the cleaning apparatus 10 arranged as
described above, a control section {(process controller)
80 administrates drive control of various mechanisms
disposed therein, and valve control for supplying
fluids, such as nitrogen gas and purified water, from

supply sources to various nozzles. The control section

80 is connected to a data I/0 section 81 including,
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di sposed therein, and val ve control for supplying 25
fluids, such as nitrogen gas and purified water, from
supply sources to various nozzles. The control section
80 is connected to a data 1/0O section 81 including, 17
e.g., a keyboard and a display, wherein the keyboard
is used for a process operatoryto_i nput conmands for
operating the cleaning apparatus 10, and the displ ay
is wused for show ng visualized i nages of the
operational 5 status of the cleaning apparatus 10.
[ 0030]9 -Furd HeEybaarsd ot raoldistetd on e isircdimedtedaard is
a menory section 82 that stores control prograns for
t he USSShti BRI BOR &6t rie? i te|camiangls for
apparatus .10 %Slso as to performvarious processes,

(i

and PG ("% CleantipePBPFnit Yeshbetdnf the display is
components of .the cl eaning . apparatus 10_t erform,
pr 2'81 esgé sa;séq Y Sahcocwolrnogan"E:l_eS l\ll\nagltjt?é)%rjd%?e%%s h aﬁgf%)ocf%e.ratlonal
ReCies [I% P&l Adhd ha Mt digk or sem conduct or

pot t e

menory, or stored in a st'orage nedi um
whi ch is ot er readable, such as a CD- ROM or
DVD-ROM to be attached to a predeterm ned position

in the mEDrohsectid E@nt fOD3ddct Lok eI 1 £0-506L PEdiSto a
retrieved fromthe nenory 20 section 82 and executed

by trfeencopntsepit isectd D8 i st omes ardtaneel Wwidysdms for the
instruction or the like input through the data I/0O
sectdt @Il Gslequeitt 1t0 adretral ede ngl epparatagpdatus 10

can perform a predeterm ned '
so as to perform various processes, and programs (i.e.,

recipes) for respective components of the cleaning
apparatus 10 to perform processes in accordance with
process conditions. Recipes may be stored in a hard
disk or semiconductor memory, or stored in a portable
storage medium, which is computer readable, such as a
CD-ROM or DVD-ROM, to be attached to a predetermined
position in the memory section 82.

[0031]

A required recipe is retrieved from the memory
section 82 and executed by the control section 80 in
accordance with an instruction or the like input
through the data I/O section 81. Consequently, the
cleaning apparatus 10 can perform a predetermined
process under the control of the control section 80.

[0032]

Next, an explanation will be given of steps for

processing a wafer W in the cleaning apparatus 10
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process under the control of the control section 80.

25 [0032] Next, an explanation will be given of steps

for processing a wafer Win the cl eani ng apparatus 10

18 arranged as described above, with reference to the
flowchart shown in FIG 4. At first, while the cup 12

is placed at the | ower positio the plate nmenber 76

is noved up by the el evating nmechani sm 77.

Consequently, 5 the holding nenbers 75 are pushed by

the pushing jigs 78, and the outer peripheral ends of

t he dwotatigry aendessr s draddther ebyt etk mtaarch ak
downward. In this state, the shutter 92 is opened,

and ﬁwwaﬁovﬁhwtmﬁm i &. t Her ebyr opendgd.leTheg @up 12
wafer transfer 10 arm (not shown) that holds a wafer W

i s irsdttaErd il t@%émuﬁ@smqwm RlrE anineider 76 is
portio (2 wafer Wis transferred onto the
chué‘l‘(OVpef {4 %y W? eﬁ"le‘fﬁ%l%f“ﬂﬁcﬁ%%er ar mrqrsequently,
retreat ed Q{on1the hou3|

| .at nb 76 1|
moved dawh-C Cih &g T t‘i’]’éé @%ﬁcﬁ %@e lr}mi‘éjhu(?ﬁér?Jaf‘rgelJslgs
t t t
ol a1y il @%@ﬁﬁﬂ%ﬁ%’lﬂs AL L CITEN
Thermeafdars 15“%5%”%6é&é6&'ﬁ6@%htéhEJE%dHEHH d wnwaﬁd In

position. [0033] 20 Then, the cleaning |1 quid nozz

15 itsh iD\each fe OMhd henietd a2 PoSidp e QULS e Hde, Gt
12 (i.e., the position shown in FIG 1) to a position

at @oyriedet®Elr nminethduesightomdone. t Ehaenterwfedt heransfer

maf%imyv(not shown) that holds a wafer W is inserted into
the housing 90 through the window portion 91, and the
wafer W is transferred onto the chuck plate 71. After
the wafer transfer arm is retreated from the housing 90,
the plate member 76 is moved down. Consequently, the
pushing jigs 78 are separated from the holding members
75, and the holding members 75 thereby hold the wafer W
(Step 1). Thereafter, the cup 12 is moved to the upper
position.

[0033]

Then, the cleaning liquid nozzle 15 is moved from
the retreat position outside the cup 12 (i.e., the
position shown in FIG. 1) to a position at a
predetermined height above the center of the wafer W
held by the spin chuck 11 (Step 2). Subsequently,
while the wafer W is rotated at a predetermined speed,

and the cleaning liquid nozzle 15 is moved for scanning

in the X-direction, the two-fluid cleaning ligquid is
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hel d by the spin chuck 11 (Step 2). Subsequently, 25
while the wafer Wis rotated at a predeterm ned speed,
and the cleaning liquid nozzle 15 is noved for
scanning in the X-direction, the two-fluid cleaning
liquid is sprayed fromthe cleaning |iquid nozzle 15
toward the surface of the wafefy Wfor a predeterm ned
time to clean the surface of the wafer W(Step 3). A
scanning pattern of the cleaning liquid nozzle 15
used at this 5 tinme nay be a pattern of scanning the
waf espAAyeet weem tie ehssniherecfuid ddez e dis edi the
or a pattern of scanning the wafer W between the
centirfawk orfe Bl wafier abffof GO eddide tmindre tpimoe ess
using the two-fluid cleaning liquid on the wafer W
t he Fisiaoviiigy srnfreee i of prlet erafdy Wseter 03 equd ismrnning
the processing tine per unit_area over the wafer W .
SpediFit&A WL tihe t?ﬁ‘?@%% Liygekd glozhke Suppisd poi righis
of the two-fluid cleaning liquid (j.e., 15 the
scannitify Ehe&f ot Q‘Hgt%? a‘#i ﬂ"gcefr?rh]d?% iy 213t o)W jRetween
set | ghe the centyal. portion of the fer W
thantth%t kétqh{g gég‘ﬁ[rp e at?t p%ct}? i%_nc.ﬁl%ﬁtejr%‘t iVeld, Pnigd °f
t he scanpni t Sad I oul o) e 15 j
set to be %n@ﬁﬁ%% eﬁ?%%atl onn'%bénb(gérﬂtg Ptﬁé V\(/)ar?eerér?ﬁ
20 itheseicft.o be higher for the cleaning |iquid nozzle
15 being present at the central portion of the wafer
W than at0adg] peri pheral portion. [0035] After a
predeterm ned tine has el apsed, supply of

In the process using the two-fluid cleaning liquid

on the wafer W, the following manner is preferably used
to equalize the processing time per unit area over the
wafer W. Specifically, the traveling speed of the
supply point of the two-fluid cleaning liquid (i.e.,
the scanning speed of the cleaning liquid nozzle 15) is
set to be higher at the central portion of the wafer W
than at the peripheral portion. Alternatively, while
the scanning speed of the cleaning liquid nozzle 15 is
set to be constant, the rotation number of the wafer W
is set to be higher for the cleaning ligquid nozzle 15
being present at the central portion of the wafer W
than at the peripheral portion.

(0035]

After a predetermined time has elapsed, supply of
the two-fluid cleaning liquid is preferably finished at

the edge of the wafer W near the retreat position of

the cleaning liquid nozzle 15. It is preferable that a

AR S i Ss § O 38 B
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25 the two-fluid cleaning liquid is preferably
finished at the edge of the wafer Wnear the retreat
position of the cleaning liquid nozzle 15. It is
preferable that a 20 purified water filmrenmains on
the surface of the wafer Wafter supply of the
two-fluid cleaning liquid is_ ?Oopped (Step 4).
Thereafter, the cleaning Iiqui nozzle 15 is
retreated out of the cup 12, and the gas 5 nozzle 16
is noved to a position above the center of the wafer
W ( Stteqi Bled Subizequentn yremwdtine drhecwaffircd Sf the wafer
rotated at a higher speed than that used in supplying
t he W vi-fdwishogd leami gt He quia- {1Stiep S)earaindy Iniidurieyeins
gas is sprayed fromthe gas nozzle 16 toward 10 the
waf e¥taRPachel feP rfozz| e daf rawe o Heorc lsoamimingl i uien
the center of the wafer Wto the peripheral edge of

t he WG W d Urie R IRA S fatle Of Ghfe Gl a2 WISt dhe gas

6). The .ga ozzle 16 is preferably noved for scanning
t owald Zt%eié;tﬁseéqovrfo%ﬁ? ¢h RSy fP Ky Al mentey of

00 t ' i n=dryi is finished, th
0038l ALl Wi anl v 0ty s Lsned, Lhe 888 ce: o
e s amlar W S QL] AN SIS B0 i

| oadegbg LGP @ Hehe: pusi i 901 Ak R} acegl o ﬁgheegpmc,k and
plate 71 (Step 7). [0037] In relation to the
cl eanitnpgeet heds dfs tdreravadere Mm dascrdechabome, 1 FltGward

5A is a graph show ng the
the wafer W, the gas nozzle 16 is moved for scanning
from the center of the wafer W to the peripheral edge
of the wafer W to dry the surface of the wafer W (Step
6). The gas nozzle 16 is preferably moved for scanning
toward the retreat position of the gas nozzle 16.

[0036]

After this spin-drying is finished, the gas nozzle
16 is retreated out of the cup 12. Thereafter, thé
wafer W is unloaded from the housing 90 in procedures
reverse to those used when the wafer W is loaded into
the housing 90 and placed on the chuck plate 71 (Step
7).

[0037]

In relation to the cleaning method of the wafer W
described above, FIG. 5A is a graph showing the
relationship of static build-up voltage with the
scanning speed of the cleaning liquid nozzle 15. FIG.

5B is a graph showing the relationship of static build-
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25 relationship of static build-up voltage with the
scanni ng speed of the cleaning |iquid nozzle 15. FIG
5B is a graph showing the relationship of static build
21 up voltage with the rotation nunber of the wafer
W For FIGS. SA and 5B, the wafer Wwas prepared by
form ng an insulative fiIn1oq_E£F surface of a bare
wafer. 5 [0038] As shown in Fl 5A, with a decrease
in the scanning speed of the cleaning liquid nozzle
15, the absolute value of static build-up voltage

becouesvolwagerwi i obhé hi st & €ssh tnubbler SEANM Y, Speed;
of the 10 cleaning liquid nozzle 15 is preferably set

to bRoASFIGHT stk andnbBe. ths weger ds wie ppPpesrdd by,
the scanning speed of the cleaning |liquid nozzle 15
is PeEtirany sesulatbee30ihm sective $essacahd£ha asare
prevent the cleaning effect frombeing | owered. 15
[Ooggi‘ﬂé shown in FIG 5B, with an in crease in the
rotation P@@Egg of the wafer Wduring the two-fluid

cl eani ng, bsol ute value of static build-up

| t ones larg Fromthis result, the
ygta??gn nun% w%ol%fsiﬁe 5§feV199|% ?%f%?%%l&“s%@eto

be lségghr eeéQ§§ tﬁg fggrdg tf 15, g%e
%#ea Tﬁ %t ?o

rotati on nunber of the wa

be mdm&rvz{‘PI@’ofb§€§@§@ @ijf&lt?pas@oi@a%eeo?%ome%

rotati on nunber prolongs the processing tiTe, er eby

det erd oyt | NFide £ QUBDPWLIL, the scanning speed of the
cleaning liquid nozzle 15 is preferably set to be 15
mm/sec or more. As regards the upper limit, the
scanning speed of the cleaning liquid nozzle 15 is
preferably set to be 30 mm/sec or less, which can
prevent the cleaning effect from being lowered.

[0039]

As shown in FIG. 5B, with an in crease in the
rotation number of the wafer W during the two-fluid
cleaning, the absolute value of static build-up voltage
becomes larger. From this result, the rotation number
of the wafer W is preferably set to be 1,000 rpm or
less. As regards the lower limit, the rotation number
of the wafer W is preferably set to be 300 rpm or more,
because a decrease in the rotation number prolongs the
processing time, thereby deteriorating the throughput
of the cleaning apparatus 10. 1In light of the accuracy
and processing time in cleaning the wafer W, the

rotation number of the wafer W is preferably set to be
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25 of the cleaning apparatus 10. In light of the

accuracy and processing tinme in cleaning the wafer W

the rotation nunber of the wafer Wis preferably set

to be - 22 - 300 to 600 rpm [0040] 1In the

expl anati on descri bed above, the cleaning liquid is

exenplified by a case where the %mo fluid 5 cl eani ng

liquid is used. Alternatively, ? is also possible to

suppress static build-up on a wafer Wby wuse of high

pressure jet water or nega-sonic cleaning water in

t he B0@atw ngoOretpd descri bed above. [0041] 10 Next,

an explanation will be give of a cleaning apparatus

accordi ngl@o4@hot her enbodinment. FIG 6 is a plan

vi ew schematically showi ng a cl eani ng apparatus 10a.

This cl eahilnghappapaenstioa dekteibefronpvhe tbheahfaging

app atus 10 shown in FIGS. 1 to 3, in that 15 the

appat =245 153 ?ﬁ%mﬂééglﬁdcpéaﬁlﬁgsﬁlaUGHanhﬁléWQSflUld
onto a wafer Wa chem cal qui d

d
e Re iR ARl SN S B EL R
le 17. [004 20 Th
nos A S a e LETE A8l & 3l ol BEEEh - wElotat eba P v
usedias derhihngrLiould onLoLhe, SUThage ClalBecieaning

waf er W The Tinsing nozz suppo
thi rghnozzie ana éf’ear‘M‘h&hmé§hHQV§Q£§ry}9edanoggwn by

a third armel evati ng nmechani sm 58

[0041]

Next, an explanation will be give of a cleaning
apparatus according to another embodiment. FIG. 6 is a
plan view schematically showing a cleaning apparatus
10a. This cleaning apparatus 10a differs from the
cleaning apparatus 10 shown in FIGS. 1 to 3, in that
the apparatus 10a includes a cleaning liquid nozzle 15
arranged to supply onto a wafer W a chemical liquid for
removing polymer and/or metal, and further includes a
rinsing nozzle 17.

[0042]

The rinsing nozzle 17 is arranged to supply
purified water (DIW) used as a rinsing liquid onto the
surface of the wafer W. The rinsing nozzle 17 is
supported by a third nozzle arm 53, which is movable up
and down by a third arm elevating mechanism 58. The
third arm elevating mechanism 58 is attached to a
slider 63, which is movably fitted onto the guide 54.

A third nozzle slide mechanism 68 is arranged to move
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25 third armel evating nechanism 58 is attached to a
slider 63, which is novably fitted onto the gui de 54.

A third nozzle slide mechanism 68 is arranged to nove

23 the slider 63 in the X-direction under the contro

of the control section 80. The third nozzle slide
mechanism 68 is preferably formgd of a drive system of
the sane type as that of the first nozzle slide 5
mechani sm 66. Wth this arrangenment, the rinsing

nozzle 17 also can be noved to scan the wafer Win the
X- ditfectslofie arfP iy tHe Yeethi tec trieary emtded dmé?r Ctdmé:rol of

upper. end of the cup 12 to be out of the cup
[ 00431 FPTHE ot Ifst iGhgthent @ o fthid é}%%g«sllde

e MRl shps RS LR “o&%&%ﬁ%ﬁst&% of
MAIIkgg % %(X¥th &?-t f%f%&i :€v$t|on will

be glven o or proceSS|ng

cl e%@ﬂ%rﬁ%@r@é us v\ﬂloéh ﬂ%’éfz&fneie%%ec t teherlbnsdmg

flowmchart shown in FI G scn

Wi t i1y ance 1, the idowehard cshown, ithd hErdh W in the
wafer is held by the spin chuck 11 20 (Step 11). Then,

t he xeldsardatg dr,quirti mMazdree A cd s bamvad-S31@m tdheer the
retreat position outside the cup 12 to a position at
a pregdeteranded hdightumbioy ecd e cent erf afhe the vigf .er
W (Step 12). Then, while the wafer Wis set in a
stationary’&tdk e, a predeterm ned chemical liquid

The other components of the cleaning apparatus 10a
are arranged to be the same as those of the cleaning
apparatus 10, and thus their explanation will be
omitted.

[0044]

Next, an explanation will be given of steps for
processing a wafer W in the cleaning apparatus 10a,
with reference to the flowchart shown in FIG. 7. At
first, as described with reference to the flowchart
shown in FIG. 4, a wafer is held by the spin chuck 11
(Step 11). Then, the cleaning liquid nozzle 15 is:
moved from the retreat position outside the cup 12 to a
position at a predetermined height above the center of
the wafer W (Step 12). Then, while the wafer W is set
in a stationary state, a predetermined chemical liquid
is supplied onto the sprface of the wafer W to form a
chemical liquid puddle (Step 13). Then, after a

predetermined time has elapsed, while the wafer W is
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25 is supplied onto the surface of the wafer Wto form
a chemcal liquid puddle (Step 13). Then, after a
predeterm ned tine has el apsed, while the wafer Wis
24 rotated at a predeterm ned speed, and the cl eaning
liquid nozzle 15 is noved for scanning in the X
direction, the chemcal |iquid % further supplied
onto the wafer W(Step 14). % 045] After a
predeterm ned tine has elapsed, supply of the

chemcal liquid is stopped. Then, the cleaning liquid

nozzdetdlthed Sat €4 Ieod @k Otthi Ed t e &P ddd @Rd cidgning
rinsing nozzle 17 is noved to a position above the 10

centlerquifd trivez wed eX 5 W4 Sheped Sfor Afcdfmbnd | 1, thdex-gas
nozzle 16 is shifted toward the cleaning liquid nozzle

15 clitmgafelehe the denilteh, liviile thefwafleer Wiasplied onto
rotated, and purified water is delivered fromthe

ri nsiify ot & 1¢5temel 4) nsi ng nozzle 17 is noved for

15 scannin bet ween the center of the wafer Wand the
periphera[ ﬁ%é t her eof (Step 16). Wth this rinsing
process, AP nm cal t he surface of 'the

mafer Wi‘s mash%dpﬁﬁ et?%%h%fgnﬁbmﬁl%?SSe aPRd. Supply of
eXpltg{‘%t&{é/ Vé?i’v f{‘&(‘icﬁ‘glé h%\ﬁgéééaur ']f“h]c St@h%ecl;leanlng

bui | p vol tage 1n"a case B

suppl gt Yz P18 01§ hes CeOt ££, 0 %dt$ﬁfm@%e gvcuénléh and

rinsing process, where the supply point o puri f1'ed

wat ethd scitodichangetie t1e absebid® valdep®fition above the
center of the wafer W (Step 15). At this time, the gas
nozzle 16 is shifted toward the cleaning liquid nozzle
15 outside the cup 12. Then, while the wafer W is
rotated, and purified water is delivered from the
rinsing nozzle 17, the rinsing nozzle 17 is moved for
scanning between the center of the wafer W and the
peripheral edge thereof (Step 16). With this rinsing
process, the chemical liquid on the surface of the
wafer W is washed out.

[0046]

FIG. 8 is an explanatory view showing the profile
of static build-up voltage in a case where purified
water is supplied only onto the center of the wafer W.
In the rinsing process, where the supply point of
purified water is not changed, the absolute value of
static build-up voltage becomes larger at this position.
On the other hand, where the rinsing nozzle 17 is moved

for scanning, the absolute value of static build-up
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25 static build-up voltage becones larger at this
position. On the other hand, where the rinsing nozzle
17 is noved for scanning, the absolute val ue of
static build-up - 25 voltage becones smaller at the
wafer center. [0047] In this rinsing process, the
foll ow ng manner is preferaQJyzysgd to equalize the
processing tinme per 5 unit area™over the wafer W
Specifically, the traveling speed of the supply point
of purified water, 1i.e., the scanning speed of the

ri nsiaig: awz 2becdmle s | Sma S r toe bend i ghesr atedher central
portion of the wafer W than at the periphera

portion. M@4&rhatively, the 10 rotati on nunber of the
wafer Wis set to be higher for the rinsing nozzle 17
bei ng preSenthas Yhescehtprdceportion HDélidwel wafrmanWr is
than at_the peripheral portion. Consequently, the
abs&ﬁﬁ%?ﬂ&l’ﬁ% wied R kAU 1 2R Uphe Vol @S bex ongse per

smal ]l er and nore uniformover the 15 entire wafer W

so tHE Sndfe® WYSE privt it iRE 1 om IRE B 1 epddae ot e

Furt ere the rinsing liqudis, purified water

U S MBS S S0 LS b RULLT LS, JBLET e
the jelect riycals canduel iyidyy 46 absol g Vr?‘ézugjoeo‘cw is
static build-up voltage ‘can be advantageousl'y !

furtdier waredd eligd 004 A t&In@ P edeter o ned did®arer w

has el apsed, the rinsing nozzle 17 is noved to a
posittHeon stbaves therifestyaaheiatt esige o1 tdenyef 1 W the

near the retreat
rotation number of the wafer W is set to be higher for
the rinsing nozzle 17 being present at the central
portion of the wafer W than at the peripheral portion.
Consequently, the absolute value of static build-up
voltage becomes smaller and more uniform over the
entire wafer W, so the wafer W is prevented from being
damaged. Further, where the rinsing liquid is purified
water with carbon dioxide gas dissolved therein to

increase the electrical conductivity, the absolute

value of static build-up voltage can be advantageously

further smaller.

(0048]

After a predetermined time has elapsed, the
rinsing nozzle 17 is moved to a position above the
peripheral edge of the wafer W near the retreat
position of the rinsing nozzle 17, and supply of
purified water is stopped. Then, the rinsing nozzle 17

is retreated out of the cup 12, and the gas nozzle 16
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25 position of the rinsing nozzle 17, and supply of
purified water is stopped. Then, the rinsing nozzle 17
is retreated out of the cup 12, and the gas nozzle 16
26 is noved to a position above the center of the
wafer W (Step 17). It is preferable that a purified
water film remains on the sqyf?ée_of the wafer W
after supply of purified water“fromthe rinsing
nozzle 17 is stopped. 5 [0049] Then, while the wafer W
is rotated at a higher speed than that used in

supplyimgvedrtbi edpyet eiokt ABovEr ORESSchPeStEP AR . wafer W
and nitrogen gas is sprayed from the gas nozzle 16

t onar st ¢pel Waf er IW it hergasrapozel end6 40phBi MVEOwEAOEr film
scanning fromthe center of the wafer Wto the

per i pérez ahs edgetbé shefaaterf WSt epfd8)W after supply of
Consequently, the surface of the wafer Wis subjected

to dPyFhfiedheagas Abezlehaerissprefepably hbved $orpped.
scanni ng tomard the retreat position of the gas nozzle

15 16. AfteP4Phis spln drying is finished, the gas

| f 12. Thereaft

The.  waf of "Wt s Unt baga FronF e lﬁoEEtﬁge@oa?égialgﬁ :
. | GS, . 9

ol AT ORan I 20 BF  CTATI Koy PRLNG JoPLAQE it be fRE (tne

rinshpg-£98diti opsy 9§ théﬁd”ﬁi@?Qggg ggstbg g??ﬁ;&@'from

liquid cleaning, rinsing process, pI n-d
process §oscheaniad 1vatefa¥ FhE wibeksya t\!h@Wg§£‘0r‘N>£‘gle 16

the relationship of static build-up voltage Wth t

r ot at $ anoneitbesr ofcaheing from the center of the wafer W to
the peripheral edge of the wafer W (Step 18).
Consequently, the surface of the wafer W is subjected
to drying. The gas nozzle 16 is preferably moved for
scanning toward the retreat position of the gas nozzle
l6. After this spin-drying is finished, the gas nozzle
16 is retreated out of the cup 1l2. Thereafter, the
wafer W is unloaded from the housing 90 (Step 19).

(0050]

FIGS. 9A to 9C are graphs showing the relationship
of static build-up voltage with the rinsing conditions
of this method using the chemical liquid cleaning,
rinsing process, and spin-drying process to clean a
wafer W. FIG. 10 is a view showing the relationship of
static build-up voltage with the rotation number of the
wafer W in the spin-drying. Specifically, FIG. 9A
shows the relationship of static build-up voltage with

the rinsing time. FIG. 9B shows the relationship of
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25 wafer Win the spin-drying. Specifically, FIG 9A

shows the relationship of static build-up voltage with

the rinsing time. FIG 9B shows the relationship of 27
static build-up voltage with the rinsing liquid flow

rate. FIG 9C shows the relationship of static build-

up voltage with the wafer ropgt29n_punber. In order to

obt ai n conspi cuous rel ati onshi p§S'between the rinsing 5
process conditions and static build-up, the chem ca

l'iquid cleaning was performed w thout scanning of the

cl eastagitiouitddrapzireltagbuivienl yhwi thnkengatigniaf riow
the puddle. Further, the spin-drying conditions were

set FatdavelE6nsP@nthuabuebeoteldab@Bnspipand 20atic build-
seconds, 10 because the spin-drying conditions only

haveUR &Pl tagaf Viiehcebeonafhe sbhetéobunbdbep. volhageder to

as described later in detail with reference to FIG
10. FREAWRfePNSPLEHANS BRNBF tANEREPFebakYseBhbl Fhnsing

FIGS.rQA to 9C:$a€. t he sane ar[angenent as that of
the MBP BT WERAL L 15°P&ndRFedt 8heCr BRULESUBhoRRS| hemical

FI . BA. an . _[0051] _As_.sho i n_Fl 9A, wWith a
ingf%%ééi?ng%%gnlp ng?ﬁgp?Fﬁ%FméﬁewéBE8§%téceﬁPbEgo?? the
st atd i k- I e I r..The.rinsjin

Ll fepalnd, UPgud h80EL 008D Bas, Bhaf T uaThoEEREL En of

depefigls paddhe. t ypertRért henghspigal i g igoﬁﬁgtions were
properties thereof, such as viscosity, but the

rinsserg tonbaive poekenabl yasetest @ He3, @0 SN tar®$ 20 seconds,

possible within a range that does not allow the

cherbeadus¢ quie spinedmyinoncoheinabes YWlpshshewsmall
influences on the static build-up voltage, as described
later in detail with reference to FIG. 10. The wafer W
that rendered the results shown in FIGS. 9A to 9C had
the same arrangement as that of the wafer W that
rendered the results shown in FIGS. 5A and 5B.

[0051]

As shown in FIG. 9A, with an increase in the
rinsing time, the absolute value of static build-up
voltage becomes larger. The rinsing time cannot be
specifically determined because it depends on the type

- of the chemical liquid and properties thereof, such as
viscosity, but the rinsing time is preferably set to be
as short as possible within a range that does not allow
the chemical liquid to remain on the wafer W. As shown
in FIG. 9B, with a decrease in the supply flow rate of
purified water, the absolute value of static build-up

voltage becomes smaller. As shown in FIG. 9C, with a
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25 in FIG 9B, wth a decrease in the supply flow rate
of purified water, the absolute value of static

buil d-up voltage becones smaller. As shown in FIG

9C, with a 28 decrease in the rotation nunber of the
wafer W the absolute value of static build-up

vol tage becones snaller. Th@_rgﬁagion nunber during
the rinsing process is preferably set to be 1,000 rpm
or less. On 5 the other hand, the rotation nunber of
the wafer W during the rinsing process is preferably
set decheasSH0in ripme orot®t Eon i Muhb@hto Of thdew PFrOCESSI 11k
uniformty and processing tine on the surface of the
vaf eab 8100523 1ud o Ass shounm hui Fi-Gip 1001 tdhge riod @b
nunmber of the wafer Wduring the spin-drying only has
a sn@hdllenf| uBhe er oAt hen valimiee nf dist ang ct i T thsgng
vol t age This is thought to be due to the effect that
t he E?/’g%%ss ofs s%?f%r%wdS% ol Pagks &%0 t Hem vaf ebeyy.  On
has been 15 substantjally determ ned by the rinsing
process. 1T %65 $: CDe cERHR T 1AW METRRE has %%%ﬁwafer W

h
pr oSt [ AVENT IO &5 B P 158 ot hegels oot £6 e soo
CTOOEMROE SnoFl LXAIDUIRY B 2t AL EO0AIALOT RIS S, and

treated as a substrate not
pr eseRscé Y e | ©indeyn benappht £d-c t 9r 2 Gl assrspbgtrate

"used for a flat panel display (FPD) and so forth.

[ 0054] [0052]

As shown in FIG. 10, the rotation number of the
wafer W during the spin-drying only has a small
influence on the value of static build-up voltage.

This is thought to be due to the effect that the value
of static build-up voltage on the wafer W has been
substantially determined by the rinsing process.

f0053]

The present invention has been described with
reference to the embodiments, but the present invention
is not limited to these embodiments. For example, a
semiconductor wafer is treated as a substrate, but it
is not limiting. The present invention may be applied
to a glass substrate used for a flat panel display
(FPD) and so forth.

[0054]

The present invention does not exclude a scan
rinsing process to be performed after the process using

the two-fluid cleaning liquid or the like. For example,
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25 The present invention does not exclude a scan

rinsing process to be perforned after the process

using the two-fluid cleaning liquid or the Iike. For
exanple, 29 where a recipe is arranged to performthe
process using the two-fluid cleaning liquid or the

l'ike for a short tine, contam pants raised on a wafer

Wby the two-fluid cleaning Iiggid or the like may

still remain on the 5 wafer Wwhen supply of the

two-fluid cleaning liquid or the like is stopped.
Accowldengl , recBs@nisi 88-80gedr 06€58rESrRethOr PBEcess using
preferably for a short tinme thereafter, so that the

cont &ne nawe sf baind beleahiayl yigemoved. thd 01 [ RO556$r Theshort
supply point of the two-fluid cleaning liquid or

puri Fiee, weertansnaot s negéssdr phyaavahaged bp thacewoafluid
straight line., In this respect, the cleaning liquid

nozzF S LRI nsi gt ho2% | Bhemyibe meyapgedlt sebeinson the
rotataple, so that it can_be noved to describe an arc

t hr otghet e Weth eFURPLY Qhf BRe v upotitut Recharringyliquid or
whi | S lying.the two-fluid cleaning liquid or the
Iikegh%n#gg%ﬁﬁsa%%%?p?§pFué?ﬁ%F$l?% yhaﬁnégaﬂeﬁb??b%@

abov IOz j wafer, Wis, .
Rt s T R B S

Ni t r Ogere HeiSe ONt Eﬂ§tm@ﬁ§rc¥Kt§%£§5H§£i¥§hybear@@I§51y
Wmay be nerely rotated at a predeterm ned rotation

nunbesméeedlr y the wafer W w thout supplying nitrogen
gas. [0056]
(0055]
The supply point of the two-fluid cleaning ligquid
or purified water is not necessarily arranged to trace
a straight line. 1In this respect, the cleaning liquid
nozzle or rinsing nozzle may be arranged to be
rotatable, so that it can be moved to describe an arc
through the center of a wafer W above the wafer W while
supplying the two-fluid cleaning liquid or the like
onto the wafer W. Further, the manner described above
as a spin-drying process for a wafer W is arranged to
rotate the wafer W while supplying nitrogen gas onto
the wafer W. Alternatively, a wafer W may be merely
rotated at a predetermined rotation number to dry the
wafer W, without supplying nitrogen gas.
[0056]
The embodiments described above are intended only

to clarify the technical content of the present

invention, and, therefore, the present invention should



25 The enbodi nents descri bed above are intended only
to clarify the technical content of the present
i nvention, and, therefore, the present invention
should - 30 not be construed as being limted to the
enbodi nents. Various nodifications nmay be nade
W t hout departing fromthe §pig't_of t he present
i nvention or the scope of the %pended claims. 5
Industrial Applicability [0057] The present invention
is preferably applied to a cleaning process for a
substsatiss Suedt Ased a S e LORAUChOFeded 8Tt hadlembdd imdhts .
I MS [1] A substrate cleaning nethod conprising:
suppVar ngus o ficd i ols ghapriessmsde jwitvaierde®irting
mega-soni c water onto a substrate, while rotating the
5 sulbsem dilee | solant essknthal pyeboni zomait strate; the scope
thereby processing the substrate; and then rotating
t he OSubw rarrended RigHes - speed than that used in
supplying the two-fluid, high pressure jet water, or
nmega-soni ¢ water, tHESHYCHRYiMRPIHeaRWbstY ate, after
st oppi ng E&bgygply of the two-fluid, high pressure jet
wat er, or ~nega-sonic water, wherein the nethod
conpri se I nslng. SS_uUsin rified water i.n
a period8%§€e$£é%%%€p}ﬁ%g§§%%Py§%fgf%€e¥%%f¥Iﬁ?%?l%?gﬁo a
Pressisni®y pM&Ss Ar "BOSISON} S ¥Rt SL Nl bef ore
rotating the

semiconductor wafer.
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15 substrate at the higher speed. [2] The substrate

cl eani ng net hod according to claim1, wherein the

nmet hod conprises rotating the substrate at a rotation
nunber of 100 to 900 rpm while supplying the
two-fluid, high pressure jet water, or 20 nega-sonic
water. [3] The substrate cl eani nmet hod according to
claim1, wherein the nethod conprises causing a supply
poi nt of the two-fluid, high pressure jet water, or
mega- soni ¢ water onto the substrate to travel in a 25
radial direction of the sulsstrat & MMB | e setting a
traveling speed of the supply point to be higher at a
centr al pbl?iBnS@bSthétsubéeaaﬂegtmanhad aoppr i pheg al
32 portion thereof, so as to equalize a processing

ti neSURREY ¥t 2 afe@-bveidt heighbetreasere| 23t Theter, or
substrate cl eani ng net hod according to claim1,

wherBF 77 T 12" het HOUS EofpE Ps@sSeRasFAEca Suppt yrotapbiatthe

ft -fluid, high j et  wat

reget AL e k) Bt ST PBESABLTr AOBLFONER hyltat sy athereby
di ' ' f trat I ant d,

ot 12O £ O B PUBSL LS Bl SONREPER PRS0

high@ﬁbi@%aﬁ@ea§uﬁpﬁ¥g99£nép@@&n9h95e§ﬁQE_Q%eé §n§£5$lying

10 portion of the subStrate than at a peri phera

portilen tudefBofd, BOgRSpEOsedHal j2e RaPEPCESSI NPGL LB
per unit area over the substrate. [5] A substrate

cl eaws g net rocelopngr ¥ Shaigt he ps Q€884 11, aa SLOB §86Ep Dyg

use of a predeterm ned
supply of the two-fluid, high pressure jet water, or
mega-sonic water, wherein the method comprises no
rinsing process using purified water in a period after
stopping supply of the two-fluid, high pressure jet
water, or mega-sonic water and before rotating the
substrate at the higher speed.

[2] The substrate cleaning method according to
claim 1, wherein the method comprises rotating the
substrate at a rotation number of 100 to 900 rpm, while
supplying the two-fluid, high pressufe jet water, or
mega-sonic water.

[3]1 The substrate cleaning method according to
claim 1, wherein the method comprises causing a supply
point of the two~fluid, high pressure jet water, or
mega-sonic water onto the substrate to travel in a
radial direction of the substrate, while setting a
traveling speed of the supply point to be higher at a

central portion of the substrate than at a peripheral
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15 cleaning liquid; supplying purified water onto the
substrate, while rotating the substrate in an
essentially horizontal state, thereby performng a
rinsing process; and rotating the substrate at a

hi gher speed than that 20 used in supplying the
rinsing process, thereby drying,,the substrate,
wherei n the nmethod conpri ses caﬁ%ing a supply point
of the purified water onto the substrate to travel in
a radial direction of the substrate in 25 perform ng

t he pomsiog thocess, §6]adheossbsiiate &LF@@&@QSI‘Y@@ hode
according to claimb5, wherein the method conpri ses

set tpey wn 33 ateaverengtispesdootrate. supply point of

the purified water to be higher at a central portion

of the subbtTheesuhahrateacpeanpherattpodtaonottiéngofo

in performng the rinsing process, so as to equalize

a 5 Prdeski e aEn pelre unt thad egommeisehecauping a2 esupply

[7] The substrate clegnin met hod according to claim

5, VRErE nth“eh%e?%%a cohpri RS sRERFFgra JebtwrEeR, or
nu of _the substrate to_be higher for the supp
porﬁrt?g%? %%rlpe%%u?? T We? eF ' Bet SB?%%%nTOaTr%Yﬁg 14 a
centyal; pord i O0:Of o N substtabe. than 2t 2 peripheraloea,
portion thereof in perfornmng the rinsing process, soF

as tyheiaddze; pﬁ0§§§§tﬂ&ntﬁﬂﬁb@§roynﬁﬂeaé@@%g%gEe to be

the substrate. [8] The substrate cl eani ng net
accarifigy tfor the supply point being present at a central
portion of the substrate than at a peripheral portion
thereof,. so as to equalize a processing time per unit
area over the substrate.
[5] A substrate cleaning method comprising:
processing a substrate by use of a predetermined
cleaning liquid;
supplying purified water onto the substrate, while
rotating the substrate in an essentially horizontal
state, thereby performing a rinsing process; and
rotating the substrate at a higher speed than that
used in supplying the rinsing process, thereby drying
the substrate,
wherein the method comprises causing a supply
point of the purified water onto the substrate to
travel in a radial direction of the substrate in
performing the rinsing process.
[6] The substrate cleaning method according to

claim 5, wherein the method comprises setting a
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15 claim5, wherein the nmethod conprises rotating the
substrate at a rotation nunber of 100 to 900 rpm
while supplying the purified water at a flow rate of
0.3to 1.5 L/mn, in performng the rinsing process.
[9] The substrate cleaning nethod according to 20
claimb5, wherein the purifieq_m?%er used in perform ng
the rinsing process contains carbon di oxi de gas

di ssol ved therein. [10] A conputer readable storage
medium that stores a software for a conputer to

execti&val LOft §0ked 26 PERET 3ibp VPRSI ALt HE ROt FEQLified
program when execut ed, controFs a cl eani ng appar at us

to perter nta lsebsighte atl eavengraet pedt COAPSF St NG:

(a) supplying a two-fluid, - 34 high pressure jet

wat epub o ravegat sani et wat peropheral sobstsatehemwbof ein
rotating the substrate in an essentially horizontal

st atRETEPEREDY PROCELRFhEIt heoceabst sat @ andeghahi{d)a
rotating the substrate at a 5 higher speed than that
usedPTACRIPPIYi hy"E heSEfweniFuplca AVgh phessupetiate.

ter, - [ ter, thereb drying the
Substratel hTTBs SYBRhIALCSGPBRYLBF TRENPHGECEPERANT to
hi gh ' t r a-sonic water, .wherein
e e e S S T A

puri fbed: Wat exuhBe 2 PET LR §£E§Er§£9p9én@eSH£§L5r0£or the
t or nega- SONI C

the two-fluid, high pressure jet water, :
vat esuppig befef eof ot REi pAri hecgubstEatse gt P bighesr ,

speed. [11] A conputer readabl e storage nedi um t hat

st oresniarsbfpavar fofi 06 £ at keNpub et r & Be exRENT £t a COAE I Pheral
portion thereof in performing the rinsing process, so
as to equalize a processing time per unit area over the
substrate. |

(8] The substrate cleaning method according to
claim 5, wherein the method comprises rotating the
substrate at a rotation number of 100 to 900 rpm, while
supplying the purified water at a flow rate of 0.3 to
1.5 L/min, in performing the rinsing process.

[9] The substrate cleaning method éccording to
claim 5, wherein the purified water used in performing
the rinsing process contains carbon dioxide gas
dissolved therein.

[10] A computer readable storage medium that
stores a software for a computer to execute a control
program, wherein the control program, when executed,

controls a cleaning apparatus to perform a substrate

cleaning method comprising: (a) supplying a two-fluid,
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15 program wherein the control program when
executed, controls a cleaning apparatus to performa
substrate cleaning nmethod conprising: (a) processing
a substrate by use of a predeterm ned cl eaning
liquid; (b) supplying purified water onto the
substrate, while 20 causing q_sgfpty poi nt of the
purified water onto the substrate to travel in a
radial direction of the substrate and rotating the
substrate in an essentially horizontal state, thereby

per fiof 5h rtgr@sil'hzﬂéiﬂ@t PKOEESS; or aNEghCIoh Dt LA POrth€to a
substrate at a higher speed than 2% that used in

suppsyhsrgrdthe, ritsiagrotacess, thhesebycrdtyi g dhe

substrate.
essentially horizontal state, thereby processing the
substrate; and then (b) rotating the substrate at a
higher speed than that used in supplying the two-fluid,
high pressure jet water, or mega-sonic water, thereby
drying the substrate, after stopping supply of the two-
fluid, high pressure jet water, or mega-sonic water,
wherein the method comprises no rinsing process using
purified water in a period after stopping supply of the
two-fluid, high pressure jet water, or mega-sonic water
and before rotating the substrate at the higher speed.

[11] A computer readable storage medium that

stores a software for a computer to execute a control
program, wherein the control program, when executed,
controls a cleaning apparatus to perform a substrate
cleaning method comprising: (a) processing a substrate
by use of a predetermined cleaning liquid; (b)
supplying purified water onto the substrate, while
causing a supply point of the purified water onto the
substrate to travel in a radial direction of the
substrate and rotating the substrate in an essentially
horizontal state, thereby performing a rinsing process;
and (c) rotating the substrate at a higher speed than
that used in supplying the rinsing process, thereby

drying the substrate.



