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TI TLE OF THE | NVENTI ON ROTARY PROCESSI NG APPARATUS

BACKGROUND OF THE | NVENTI ON The present invention r&tged6?t& a
rotary 5 processi ng apparatus for carrying out a predeterm ned
process on a substrate to be processed, while rotating t he
substrate by neans of a rotary table. - 1 - In a so-called

phot ol i t hographic step of, for exanpl e, a sem conduct or

manuf acturi ng process, a 10 substrate to be processed, such as a

sem conduct or wafer (to be called wafer _hereinafter) is cleaned,

and a photoresi st sol uti onTISEAPPF i BEE oFNYENTION ace of the

wafer, thus form h st filmon the substrate. Furt her
t he phot oresi st fggﬂ?Fg ggﬁéggé%uﬁtﬁpgAR§§US predet erm ned pattern, ﬁnd
t hen devel oped with a d ol uti ing out such a
series of processing'st2%§#£§E$] aﬁélaﬁgkégg&ﬁéﬁgb%aratus IS~

conventionally.enployeghaopggsggacgﬁgx%ggépaﬁslﬁggﬁst ;g?ﬁg%rnined process

on a wafer while rotating P5¥ary tabl e.
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mechani cal chuck | caatient s SnaPT i iags. Ofrg Fotary®table.  EXATPIE
y used. The o
In a so-called photolithographic step of, for
example, a semiconductor manufacturing process, a
10 substrate to be processed, such as a semiconductor
wafer (to be called wafer hereinafter) is cleaned, and
a photoresist solution is applied on the surface of the
wafer, thus forming a photoresist f£ilm on the substrate.
Further, the photoresist film is exposéd with a
15 predetermined pattern, and then developed with a
developer solution. For carryihg out such a series of
processing steps, a rotary processing apparatus is
conventionally employed soc as to carry out a
predetermined process on a wafer while rotating the |
20 wafer by means of the rotary table.
In the case of such a rotary processing apparatus
where a wafer is rotated on the rotary table driven by
a motor serving as a rotary drive source, it is
essential that the wafer is held firmly on the rotary
25 table and rotated together with the rotary table.

Therefore, a mechanical holding mechanism called, ﬁor

example, mechanical chuck is conventionally used. The



- 2- conventional mechani cal hol ding mechani sm holds a wafer _
by hol ding the outer periphery of the wafer from an outer side with
a clanp nmenber such as nail or ring. In the case of the - _
conventi onal hol ding nechani sm the 5 necessary holding force is
obtained by utilizing the centrifagaR force generated, for exanple,
by the rotation of the rotary table. However, in the
conventional technique, if the rotation speed of the rotary table
does not reach a_ 10 . certain degree, a _holding force sufficient to hold

a waf er ERNENHFOMR: Aerd@nicsl dedding meghanige helds a wafemn er
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table. Further, i i_atel re the . rqQtatj.on of the rotary table
stops, the rotat il?rr%g%etgg% o ce:h(aeo1‘0%tnf¥eentt—'<3{'t§'1n¢;‘\3]1 ?’q g t"f?afh‘atwm' .t\“e

predet erm ged de%%%»ssg@mgolléi% R qg&ob@a%ﬂe%%&?%% fir' ﬁtah&ﬁe waler

easily occurs THE

| NVENTI ON : oly res .1 nventd on,i s to provide
a rotary processicr?grgu-gﬁg:'!l:1 atlu?O%%%ag{eg%o%t%df;m?&%(ﬁq{(ﬁn{rb e,2§y tthea substrate
to be processed, rotahidh Wi @he $6RR4 thife. rotation speed of the

rotary table is lower than a rg eterm ned degree immedi ately afte
the start of the However, in the conventional technique, if the
rotation speed of the rotary table does not reach a
10 certain degree, a holding force sufficient to hold a
wafer cannot be obtained. For example, immediately
after the start of the rotation of the rotary table,
the rotary table has not yet been rotated at é
sufficient rotational speed, and thus a neéessary
15 centrifugal force cannot be obtained. As a-rgsult,'the
positional displacement of the wafer easily occurs-on
the rotary table. Further, immediately before the
rotation of the rotary table stops, the rotation speed
of the table is lower than the predetermined degree,
20 the positional displacement of the wafer easily occurs
as well.
BRIEF SUMMARY OF THE INVENTION
The object of the present invention is to provide
a rotary processing apparatus capable of firmly holding
25 a substrate to be processed, such as wafer, even if the

rotation speed of the rotary table is lower than a

predetermined degree immediately after the start of the



-3- rotation of the table or imediately before the stop of

the rotation. According to the present invention, there is
provi ded a rotary processing apparatus conprising a 5 rotary table on
whi ch a substrate to be processed is pl aced; a.rotary drive unit
for rotating the rotary table; a plurzali4y of hol ding nenbers each
rotating - together with the rotary table, having a rotation
supporting point at a position close to a peripheral 10 portion of the
rotary table, for holding a_peripheral portion of the substrate to
be processed, aboYetahion of the pahig ?ﬁbiﬁmeﬁéﬁﬁ§1YoP8€9§Eethﬁ stPRAPAI
direction of the rotary table around the rotation supporting point,
and i ncl udi ng onetBAGTRESIFRG A hol di ng portlon for 15 hol di ng the

substrate to be processed nd anpot h i ng porti,.on to be
pressed; an urging me ording”ts EﬁSvPH@ﬁePBrlPN@“F&PQﬂytpﬁﬁﬁelsfor
urgi ng the hol din Qn o of. _hol di ng

nenber s, E%E}%Edagcﬁﬂﬁafyo?r?ﬁﬁs?6Pgr99938?§?sa08%8§§5nﬁgnﬁnber
20 prow;ded qu@é?g?%QbiQeoﬁ ¥ht3b%3bggggggleg EBV§ §?8§§gd1§0'2 up

and down directions pressing e por

direction Oppos'éﬁlége&heau£8£$g¥ drive uﬂ§ge§8£°908£tE§§ %Bﬂiggtggyber’

and a drive nech e pressi

down 25 dlregébp@s glural t ofFﬂéiEfgg ﬁ%ﬁﬂégéngaEﬁ Eggg ﬁgent

invention, t he isml1s an air cylin
driving together with the rotary table, having a rotation

supporting point at a position close to a peripheral

16 portién of the rotary table, for holding a peripheral
portion of the substrate to be processed, above the
rotary table, being rotatable in a radial direction of
the rotary table around the rotation supporting point,
and including one end having a holding.portion for

15 holding the substrate to be processed, and another end
haviné a portion to be pressed; an urging mémber,
provided for the rotary table, for urging the holding
portion of each of the plurality of holding mémbers,
towards a center of the rotary table; a pressing member,

20 provided underneath the rotary table and being movable
in up and down directions, for pressing the portion to
be pressed to é direction opposite to the urging
direction of the urging member; and a drive mechanism
for driving the pressing member in up and down

25 directions.

Further, according to the present invention, the

drive mechanism is made of an air cylinder for driving



-4- the pressing nenber in up and down directions, by

I ntroduci ng or exhausting an inert gas. Further, according to
the present invention, the rotary processing apparatus provides
with a gas .path 5 for supplying an inert gas towards a rear surface
of the substrate to be processed, ~hefd above the rotary

t abl e. In the rotary processing apparatus of the present

i nvention, the urging nenber for urging a holding 10 portion of each

hol di ng menber t qygl r ot tabl e nd
therefgre in a normm %J%i&ﬁi éﬂbéﬁ in uﬁuﬁ?ﬁré; rék£é$ﬁﬁ%%stﬁgy
e eone o portl(ﬂhﬁgoé) 2% ¢ be proggised%fﬁsﬂpéﬂﬁofgegtalg “he L2

rel ease the str e to Fom the 15

pressed portion |ocat ey omdhe é&&gt‘dxﬁgﬁsi &%1 the ﬁ&?ééie?]%l Jdnven@ﬁ% Mt he

pressed by the pressing nenber

| ts hol t h gf%?ﬁ
rel eases its hol ¢gieas} p}dd&%é{dﬁ'&bparatus ﬂf&%&ﬂég e presi¥% t he

order to hold the substrate to be processed,

pressing 30 feanRipp 15y iR} @as dherd Gdd Usowd 1! L&)Sééa?é SsuSFdH Qﬁby
t he hol ding menber with the urging force of the urging " menber .

describe above, siheceubdrutstHALR igrocessed, HSRABLARE kHd rbisdy |
state, the positional di spl acenent of ‘the substrate does not occur

even if 25 tdablent at i on speed of the rotary table has not. yet
reached a predeterm ned speed. It is only natural that
In the rotary processing apparatus of the present
invention, the urging member for urging a holding |
10 portion of each holding member towards the center of
the rotary table, and therefore in a normal state, the
holding member holds the peripheral portion of the
substrate to be processed. In order to release the
substrate to be processed from a hold etate, the
15 pressed portion located on the other end of the hold
member is pressed by the pressing member, and thus the
holding member releases its hold despite the urginé
force of the urging member. In order to hold the
substrate to be processed, the pressing by the pressing.
20 member is released, and thus the substrate is held by
the helding member with the urging force of the urging
member. As describe above, since the substrate is
already held in a still state, the positional
displacement of the substrate does not occur even if
25 the rotation speed of the rotary table has not yet

reached a predetermined speed. It is only natural that

the positional displacement does not occur even



t he positional displacenent does not occur even

-5- I mredi ately before the rotary table is stopped.

Further, as the rotary table is rotated, the wei ght | ocated bel ow
the rotation supporting point is pushed outwards by the centrifuga
force, and therefore .5 one end of thke hol & ng nmenber is pushed
towar ds the center of the rotary table. Wth this structure, while
the rotary table is being rotated, the substrate is hel d by neans

f th i fugal f ' dd h
rging force of HENHERFELY PEte S rotary THAR IR ¢ TP DSt rate can
be held i bl Vh th nmb
[ : p(raovi hgdaabove a npugtﬁé%()bg? \é@?ﬁ’ aﬁ’ta‘?}r nfgatf]r?( %fzg%téatg ‘g’pofr Elfﬂg xrﬂ)g;
dri ven bXNé) rié{cfea{@cfl}?%ﬂ&mtﬁé]%&gteféeaéé{%%&ijr{galﬂot thé].s 15

hol di ng menbers can e per oné drive Tmec

substantially ri &E@,p@r t &
ring-1ike shape, uétﬁér(gy e a B;}P tﬂépa%}%'%#lﬂ]gaal fo%e %ﬂ&‘ﬁl?%reﬁfore
exanpl e, supstantdpd lend éf‘atpk?e ifblding mend¥-is @1 hed toward¥ WHRI, when

an air cylinder for driving the pressing in up .an own

directions by  centefNbf oS Fisk Ay RAFIS! | i D ﬁmts%tdfe USAfis a
drive mechani sm an appropriate pressure can be easil obt ai ned.

Furthernore, sincghelitéOep GASRS ¥ KOy rdtated Otﬁ}ﬂa‘ di¥irasas are
used, the contam nation of the at nosphere i 'n which the apparatus is
pl aced, can be held by means of the centrifugal force acting on the
weight in addition to the urging force of the urging
10 member, and therefore the substréte can be held in a
more étable way.

When the pressing member is provided above a
substantially ring-like press supporting member driven
by one drive mechanism, the release of a plurality of

15 holding members can be performed by one drive mechanism.
The substantially ring-like shape is not limited to'a
circular ring-like shape, but may be a shape a part of
which is cut, for example, substantially C shape in
plan.

20 Further, when an air cylinder for driving the
pressing member in up and down directions by
introducing or exhausting an inert gas, is used as a
drive mechanism, an appropriate pressure can be easily
obtained. Furthermore, since nitrogen gases or some

25 " other inert gases are used, the contamination of the
atmosphere in which fhe apparatus is placed, can be

prevented.



prévented.

- 6- Al so,
when the inert gas introduced to the air cylinder is directed
towards the rear surface of the substrate hel d above the rotary
table, so as to nmake it possi ble to supply the gas, the
contam nation of the 5 at nosphere on tthe rear surface side of the
substrate can ‘be effectively prevented. - Addi tiona
obj ects and advantages of the invention mﬁll be set forth in the

description whic
description, or
obj ect s

obt ai ned by nean
particularly poiny
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machi ne according to an enbodi ment of the present
Will be set forth in the description which follows, and

in part will be obvious from the description, or may
be learned by practice of the invention. The objects
and advantages of the invention may be realized
and obtained by means of the instrumentalities and
combinations particularly pointed out in the appended
clains.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
in and constitute a part of the specificatibn; illus-
trate presently preferred embodiments of the invention,
and together with the general description givén above
and the detailed description of the preferred embodi-
ments given below, serve to explain the principles of
the invention.
FIG. 1 is a perspective view of a photoresist

coating/developing system, in which a rotary cleaning

-machine according to an embodiment of the present

invention is built;

FIG. 2 is a partial longitudinal sectional view of



FIG 2 is a partial |ongitudinal sectional view of

-7- the rotary cl eaning nachine according to the o

enbodi nment ; FIG 3 is a plan view of the rotary cleaning
machi ne according to the enbodi nent; 5 FIG 4 is an enlarged

| ongi tudi nal sectional view of a eenfirak portion of a rotary table
of the rotary cl eani ng machi ne according to the enbodi nent;

FIG 5is a lateral view of the peripheral portion ﬁf tgg aptary
tabl e of the rotary. cleanin chjne 1Q., accordjng to the enbodi nent,
when the hol di ngatr%enb’é‘?t?’iygcfganm‘-? ﬁ“%\chd}‘?:ii"‘}ﬁf%’f_ Qg to the FIG 6
Is a plan view of | hg nmenber used in the rotary cleaning
machi ne accormlnf#égaiégﬁ%' enbodi ment; 15 FIG 7 is a

perspective view of thgraol 4i g £f§§§§n$%EW-°f éﬁ§Qr$€a£§e$#%§g%XgC|eaning

machi ne according to the S a

perspective Vviewgy &ESSrdi | gﬁgber used in the rotary
e N %ll'nngg f,[oo tﬁe%e}({ déi(}?nnen "

cl eani ng machi ne 20 accor FIG 9

is alaterd view of thpgpesiphedplepPitda longit%%ﬁfé%%hgeéei@ﬁglt@.{)év?hgf

the rotary cleaning machi ne according to t odi ment, when t
hol di ng nmenber i 9f a cent2dl ?dﬁi@ﬁﬁ'cﬂg Sl@t@iry ¥able of thd!Btdd!s a
i ng : .

per spective view of other hol
cleaning machine according to the embodiment;

FIG. 5 is a lateral view of the peripheral portion
of the rotary table of the rotary cleaning maéhine

10 according to the embodiment, when the holding member is
in a holding state;

FIG. 6 is a plan view of the holding member used
in the rotary cleaning machine according to the
embodiment;

15 FIG. 7 is a perspective view of the holding member
used in the rotary cleaning machine according to the.
embodiment;

FIG. 8 is a perspective view of the presé
supporting member used in the rotary cleaning machine

20 according to the embodiment;

FIG. 9 is a lateral view of the peripheral portion
of the rotary table of the rotary cleaning machine
according to the embodiment, when the holding member is
in a releasing state;

25 FIG. 10 is a perspective view of other holding
member used in the rotary cleaning machine according to

the embodiment; and



menmber used in the rotary cl eaning machi ne according to t he

enbodi nent; and - 8- o

FIG 11 is an enlarged |ongitudinal sectional view of a central
portion of a rotary table of the rotary cl eani ng machi ne accordi ng
to the enbodi nent. DETAI1.EB DESCRI PTI ON OF THE | NVENTI ON
5 An enbodi nent of the present invention will now be '
described with reference to acconpanyi ng draw ngs. FIG 1

h h [ i ngl/,d |_opi A ' d wth,
shove 8 PROLoree ! 1G94 LPolecaga, Long D e HAABRRL Wiy
as a rotary 10 ¢ a%%ﬁ@ic?;!, gﬁ%@EB%’ ﬁgg %gitariry%ta%'fgi ¥ 4988 J:;%t% ette

table 1 in which™a pldrali casse are<house n-order

each cassette Se&iéﬁﬂiﬁg ﬂ\g\ggﬁgé §E86§8§P§2iﬁ5 the emhddimrdlt @i ning a

plurality of cassettes sfer machine or unl oading a

~wafer Win a 15 cassqg.ﬁq\ﬁﬂpgﬁ‘ﬁbﬂﬁﬁm S SEiE e fipPhergnand transfer

it to a main transfer arm 3 locate a processing section. The

transfer ngchine 4 isppl aa@ddTREAR! 8FO0RNR present liAAS{EloPal LD MYwWw\Wdled
along a direction in which cassettes C are arranged in order (that

is, inthe X 20descrdbedCWi®h) reference to ackdmipa@ylMf EEWIGhgEecti on,
vari ous branch-type ' processi ng machi nes each carrying .out a preset

process on waffgGs W ehewsy a0photairesilsac bt mptdevd Mgsindi ch
i nterpose the main transfer arm 3 and transfer paths 7 25 and 8 for
other main transkgstemmd. equipped with a rotary processing apparatus
according to this embodiment, serving as a rotary
10 cleaning machine, and this system includes a cassette
table 1 in which a plurality of cassettes C are housed
in or&er, each cassette serving as a wafer storage unif
for containing a plurality of cassettes C, and a
transfer machine 4 for unloading a wafer W in a
15 cassette C housed in the cassette table 2 and transfer
it to a main transfer arm 3 located in a processing
section. The transfer machine 4 is placed movable on a
transfer path 5 provided along a direction in which
cassettes C are arranged in order (that is, in the X
20 direction).

In the processing section, various branch-type
processing machines each carrying out a preset process
on wafers W one by one, are placed on both sides which |
interpose the main transfer arm 3 and transfer paths 7

25 and 8 for other main transfer arms.
Rotary cleaning machines 11 serving as rotary

processing apparatus of this embodiment are placed on



Rotary cl eaning machi nes 11 serving as rotary processi ng appar at us
of this enbodi nent are placed on

-9- one side of the transfer path 7. Further, an adhesion
processi ng machi ne 13 for subjecting the surface of a wafer Wto an
adhesi on-process and i nproving the - aBlhesi on of the photoresist, a
cool ing machine 14 for 5 cooling the wafer Wto a predeterm ned

t enper at ur e, phot oresi st coating nmachi nes 15 for coating the

surface of a rofati wafer Ww th otoresi gt solution, a -
heati ng nachi ne P8% &* e&ﬁ%ﬁ'%?ﬁf@g&ﬁmﬁf brei erlrtS“er' an % h
t he photoresist solution_and heatin 10 waf.er Wafter exposure, :
and devel opi ng n&eHoTES P .macer'u.ne gé’? 9% Subdstineke % esru%ﬁﬁ gtying
the devel oper wafer %Plt"g ok a%é[srl%ns—yéjo%ce%s()f r}d‘ggl"i?rfo%n"é’ IeI e being

rotated, after the exposure, are arrang I'noorder to

I nterpose the ”%'&%fe%rio‘}ﬁi%:gi tBea%o%oerf%}ité%es% c]o%]tihnmisﬂéarﬁ %;eianged

in an aggregated set, a I'cl €ncy of process can

achi eved. sFurtheboling the WiEdOaditdy Lol ih iRt or from

each of the processing devices is'carried out wththe main

transfer arms 3 phdtoresd®t coating Machihdi® 159 ddiig 2 Gubrdde

rotary ~cleaning machine 117of this enbodinent has da.casing 2
having a cubi cal ofhapedtartite dafed of AAWH & phbtdrsist solutlith i n

transfer arm 3 on one side, and a cup 22 havi ng an opening on its
top surface and teltliagf ndldhine 16 for heating a wafer W after being
coated with the photoresist solution and heating a

10 wafer W after an exposure, and developing machines 17
for developing the wafer W by supplying the developer
solution on the surface of the wafer W while being
rotated, after the exposure, are arranged in order so
as to interpose the transfer paths 7 and 8. As these

15 members are arranged in an aggregated set, a high
efficiency of the process can be achieved. . Further,
the loading or unloading of wafers to or from each of
the processing devices is carried out with the main
transfer arms 3 and 6.

20 As can be seen in FIGS. 2 and 3, the rotéry
cleaning machine 11 of this embodiment has a casing 2
having a cubical shape having an inlet/outlet 21la for
the main transfer arm 3 on one side, and a cup 22
having an opening on its top surface and substantially

25 a cylindrical shape is provided in the casing 2. The
cup 22 is set movable in up and down directions to a

position indicated by the broken lines in the figure,



25 a cylindrical shape is provided in the casing 2. The cup 22

Is set novable in up and down directions to a position indicated by
the broken lines in the figure, ' -

10 - within the casing 21. As an alternative structure, it

is possible that a rotary table 25 is noved ¥th up and down :
directions. At the central position of the casing 21, a rotary
5 drive nmenber 23 is situated. The rotary drive nenber 23 is

rotated at a predeter drotatio umher as | is driven by, . a

: ¢ .
motor 24 provi ded™o _iﬂ R RATHY ff 21 A5 an altegnatiyg srFugtarey, i
the rotary drive Mol il His g Foremp AT b TR L Torar

di st : in FIGS. 2 d 4, th 23b i
fg?nggcﬁdthin a shart @£§?§§¥§ﬁ§3Potary drisg nenbgrggg,pa - ;ﬁd I nert
gases supplied fromami nﬁi% ggﬁtfé’fpé%sizgion o OV\I;(FE%%Png%h aasr&a;!éggen

gases, are blown from an openi ¢ rmade a° proj ect’ion

having a IRMEFS St 3 STARE YRS, atrid e SeddPradvd fi.fembbr
t hus own

bottom surface of the rotary table 25. The inert gases _
are di spersed radgigpljlgy ,réﬁhﬂiez% St '@ predeterm P Was tth i &P Gl r Rans

of the projection 25a, and are allowed to flow to the periphery

PO L5 e, (i, R St A aiieesiongdn saliga,
diffusing plate. As shown in FIG. 4, a rotary table 25 is fixed with an

appropriate fixing member 26 to the rotary drive member

10 23 to be apart therefrom by a certain distance. |

As shown in FIGS. 2 and 4, a gas path 23b is

formed within a shaft 23a of the rotary drive member 23,
and inert gases supplied from an inert gas subply '
source 50, such as nitrogen gases, are blown from an

15‘ opening 23c made towards a projection 25a having a
reverse conical shape formed at the center of the
bottom surface of the rotary table 25. The inert gases
thus blown are dispersed radially, that is, to a
backward direction, by méans of the projection 25a, and

20 are allowed to flow to the periphery portion of the
rotary table 25 along the bottom surface of the
table 25. Thus, the rotary table 25 also has a
function of a gas diffusing plate..

To the rotary drive member 23, a supporting

25 plate 28 having supporting ribs 27 arranged at three

locations in radial directions (at every 120 Aegrees of

angle as viewed from above) is mounted. Alternatively,



To the rotary drive nenber 23, a supporting 25 pl ate 28 having

supporting ribs 27 arranged at three | ocations in radial directions
(at every 120 degrees of angl e as viewed from above) is mounted.

Al ternatively, the supporting plate 28 may be fixed to
the rotary table 25, or in shorts+ vakiods structures are possible
as long as the plate 28 can rotate as an integral unit with the
rotary drive nenber 23 and the rotary table 25. 5 In the

tinme, th h I t th . table 25, th
R T e oyt

I ph I t t d ti
oL Er al POr L8R ag,or 18 SEbEEoio ISR SLRLEL LR RR bR 1E1

Thor i ore, witn SFTGuRdRe s BbEFR o gh! rBLALE S apsporfT SR
POt o0 28 o Eeh LALLPGCRRO AL IE member 2504R0YhE0kELEPy table o5

As can be seen in su po I'S” hount ed
on each ofg the suppor tjngyLi

dlrectlon%ﬁ the rotary Begztlﬁ?é Sg ﬁgﬁ?gﬁﬁggghgﬁ ?ﬁggﬁggggrs 31
has a 'aiéﬁﬁtycﬁéﬂfée gl éﬂﬁéégg%? éﬁe ”p§89£92§939ﬁe £0fnéd,

hol di ng portion 33 can ofd t era portion of a’wafer
Wi's provided Onaﬂaeaegdlaé %Bﬁ 2 for guiéiﬁéa{héUFégEEhekgﬁtpb§tléﬂeofnd

| ocat ed above the ation supporting poin set by the bent
portion. aFwat8erw ﬁb hhgredbeerrifHefOpbs PRioA AhASSUPpELEing
the wafer is provided on locations close to end
10 portions of the upper surface of each of the projected
parts 25b. Therefore, with six guide pins 29 in total,
the wafer W is supported as it is flcating above the
rotarf table 25.
As can be seen in FIGS. 5 and 6, a supporting
15‘ member 31 is mounted on each of the supporting rib 27,
t§ be rotatable to backward direction of the rotary
table 25. Each of the supporting members 31 has a
lateral surface of substantially an angle shape, and a
holding portion 33 which can hold the peripheral
20 portion of a wafer W is provided on one end of the
.lateral surface, that is, the end located abo%e the
rotation supporting point 32 set by the bent portion.
Further, at the other end portion, a pressurized
portibn 34 is provided. On the lower surface side of
25 the pressurized portion 34, a guide member 34a is fixed

by means of a belleville screw 34b or the like as shown

in FIG. 7. The guide member 34a can serve also as a



pdrtioh 34 is provided. On the | ower surface side of 25 t he

pressuri zed portion 34, a guide nenber 34a is fixed by nmeans of a
belleville screw 34b or the |like as shown in FIG 7. The guide
menber 34a can serve also as a : : ' - 12
- weight. Wth this structure, -ifla sdfficient

centrifugal force cannot be generated for the hol ding menber 31
solely with the pressurized portion 34, the gui de nmenber 34a serves
as a weight in order.to ) i.ncrease. the centrifugal force.

A hol e-shaped st BBp8Rtpor Fitsh §§l?ssﬁEH€tPﬁevhég a sug%lﬁbﬁ@% surf ace

| ted th th d ti f th t.at.i ti, I nt
32 of the hol di nGORGRIERI3], Fo2ce Canny bR GPAPRGCAOGOF SO BoALBR od |
and i ded 10 b the st tion 35 and d | ned
p0si 11 on on the RSIBPESaLr RE3edY PRERCTpBoPrPRG piAre PortloR 547 KhB! posed
bet th ' ' 2%, T le tai

ol astic momber SHRRCAcmEnBe: Sea BErver ag achOsBHLN Ekase €80 0L, I

FIG 5, thg 15 incrggggeEg%e%%g?ﬁggﬁgﬁgefgggegther end portion of the

rotation supporting point ing nmember 31, that is, the
pressurized portion 34 g (g_gﬁgﬁ@ﬁa%@ggﬁgrhgﬁgti@hthstEbsmihgu%gg%ﬁe in a

normal state, one end side of _ i ng nmenber 31, t I's, the
hol di ng portion ﬁﬁpe%gsurfa%bdggcb§earBﬁdtherggﬁégtEgdgggkgioﬁffEBﬁ'Eﬁbary

tabl e 25. As can seen from FI GS. , the holding

rotation supporting point 32 of the holding member 31,
and an urging member 36 is inserted and provided

10 between the stopper portion 35 and a predetermined
position on the lower surface of the supporting plate
28 interposed between the supporting ribs 27. The
urginé member 36 contains an elastic member such as a
spring member, inside, and as shown in FIG. 5, the

15 member serves to urge the other end portion of the
rotation supporting point 32 of the holding member 31,
that is, the pressurized portion 34 side, downwards.
With this structure, in a normal state, one.end side of
the holding member 31, that is, the holding portion 33

20 side, is urged towards the center of the rotary
table 25. -

As can be seen from FIGS. 2, 3 and 5, the holding
portion 33 of the holding member 31 projects out from
the upper surface of the rotary table 25 via a cut

25 portion made in the rotary table, and thus the holding
portion 33 can hold the peripheral portion of the wafer

W held, as it is gquided by the guide pins 29. .



portion 33 of the holding nmenber 31 projects out from t he upper
surface of the rotary table 25 via a cut 25 portion made in the rotary
tabl e, and thus the hol ding portion 33 can hold the peripheral
portion of the wafer Wheld, as it is guided by the guide pins 29.

- 13 - In the cup 22, an ai+ B inrder 41 serving as a

driving nechanismis provided, and a press supporting menber 42
shown in FIG 8 is fixed to a slide portion on 't he upper surface

side of the air cylinder 41 via 3 gﬁl . bracket 43. _In the air cylinder

41, the slide portion In the cyg

£ iRtk RIFENGiAT dyen

TR R R s P EE R i o

t.h i nd t o1 h ti hi ne,, th l.id

bort i on Moves doREibRt 4F shol 1ot trg. I B dikad okt 4o

moves down. - on L 34T Q1AL B YL o R T RO NG i oh
ou? sh o caft nest it&h % | ow

valve or the like'is pr edtoswtch over

austron

path side where thie NAsyw e if% ggﬁ%jhré%%qlliém@r 3, téﬂ’ée%lbitéfég I‘g‘ﬁti%'?ﬂ ng

operation fo nmove up or t

e portion can

per f or med. . T anpegst?éggyts‘m%r 3:1}?%%:?‘ sy faigm of a
substantially C gﬁ?ﬁ?,“%hgﬁ%n t he Jpper surface gﬂére , d§ a&é pressi ng

menber 44 i's provinf#eddiicdd HRe thel dy1atter,2@nd ad¥yrRIISRAS

} fdrfedlgpesst hree

pressing nenbers 44 are provi ded at positions corrésponding to the
pressurized supporting member 42 moves up. Reversely, when the

inert gases in the cylinder are exhausted by an

10 exhaustion machine, the slide portion moves down, and

accordingly the press supporting member 42 moves down.

In addition to this structure, when a solenoid switch -

valve or the like is provided to switch over to an

exhaustion flow path side where the pressure is lower

15 at all times, the switching operation to move up or

down the slide portion can be quickly performed.

The press support member 42 has a plan form of a

substantially C shape, and on the upper surface thereof,

a pressing member 44 is provided at three locations.

20 More specifically, three pressing members 44 are

provided at positions corresponding to the préssurized

portions 34 of the three holding members 31, that is,

every 120 degree position when viewed from above. Each

of the pressing members 44 contains an elastic member

25 such as a spring member, inside, so as to assure a

shock relaxation with respect to the press supporting

member 42,



portions 34 of the three hol ding nmenbers 31, that is, every 120
degree position when viewed from above. Each of the pressing
menbers 44 contains an el astic nenber 25 such as a spring nmenber,
inside, so as to assure a shock relaxation with respect to the
press supporting menber 42. - 4

- 14 - When the press supporting menber 42 noves up as

driven by the air cylinder 41, each of the pressing -menbers 44 abuts
on the guide nenber 34a of the pressurized portion 34 of the
respective holding When thetpresd, sypporting rembdwerddusiess the s ess
supporting member 42. Thus, as shown in FIG 9, the pressuri zed
portion 34 side dtiven hpltha@iemprisier 1, each mfHdw wressig e the
urge by the urging nenber 36, and therefore the hol ding portion 33 .
i s opened out warEiber®) 44 abuts e the rowide imamksr tHa af dihe cl eani ng
machi ne 11 of the enbodlnpnt has such a structure as descri bed
above, and the RReRVOREd FIRE oMt 19k thkaefractig holdinge

descri bed. First, in the photoresist coating/devel oping 15
system 1, & waf denhatdly ARd 3%t gﬁ%‘é@’f PUSHRP thhe Press (ransfer

nechanlsnt4 Is transferred into the cIe ni ng machi_ne t hrough the

i nl et/outl et 21e§‘tﬂpqlﬁ'e”t%§‘ﬁt‘bb%rl - Thusy, ag, shosp o G g deF M ns 29

provi ded on the p eraJ |on of tabIe 25 b neans-
0 20" “rhe mEmPaTuRiZad 34 'L o e Helting 31 "H
situated at the [iusvi‘?esc{ &O%e[sléjﬁeastlfeanuxbéae Sz?er{:he urging member 36, and

therefore the holding portion 33 is opened outwards.

10 The main portion of the rotary cleaning machine 11
of the embodiment has such a structure as described
above, and the operational effect and the like will now
be described.

First, in the photoresist coating/developing

15. system 1, a wafer W taken out from a cassettetc by the
transfer mechanism 4 is transferred into the cleaning
machine through the inlet/outleﬁ 21la of the casing 21,
and placed on the guide pins 29 provided on the
peripheral portion of the rotary table 25 Ey means of

20 the main transfer arm 3. At this point, the cup 22 is
situated at the lowest position as can be seen in
FIG. 2. On the other hand, the press supporting member
42 moves up, and the pressing member 44 presses the
pressurized portion 34 of the holding member 3l.so_as

25 to open the holding portion 33 of the holding member 31,
outwards. |

When a wafer W is supported by the guide pins 29,



FIG 2. On the other hand, the press supporting nenber 42 nmoves up,

and the pressing nenber 44 presses the pressuri zed portion 34 of the
hol di ng menber 31 so as 25 to open the holding portion 33 of the
hol di ng menber 31, out war ds. When a wafer Wis supported
by the guide pins 29, - 15 - ~ - 15 -

the main transfer arm3 retreats out fromthe casing 21 t hrough the
inlet/outlet 21a. At the sane tine, the inert gases in the air

cylinder 4 are exhausted, and thus the press _supporting nenber 42
noves down. As tHE magn traB?§§§ EEBparF?ﬁﬁeﬁﬁﬁbQPt4§rﬂng €46 }nﬁhgl

I zat i th I, nb 44 th i zed nb
B e e cased, Sreghotha anigt/outiet plnue K8 the papB; Extowibtde s
bei d by th ' nb 36., Th in FIG, 5, th
18|ng Egggingyp&PEFGng§§eﬁogég£g%eggﬁrE%ﬁéPgFrpgf?F%ﬁe% 8&%858, and mafe?

by chleg ehbe B ap RoybBREC piLh e RE | 82 omoyeb bR s, rpe

by the notor 24,”7an rot ated.

Further, the mahggsgygﬁbgggégheemgﬂbgkn?%r%gves ertﬁélis rotated. At

the sane Tine, nitroge exanpl e, are own fromthe

openi ng 23c ofngﬁgggggéza%%gﬁ o?aEHezégegggﬁggﬁ?%BSrsE@fBPﬁgﬁéOf the rotary

drive he gaSes are used to

gﬁgigrfgagdp?gt'%%ﬁ?&%ﬁ?sggﬁﬁhgéﬁr3%Ui§aiéleésé8? affl the hehdingt able 25,
member 31 is rotated downside as being urged by the
urging member 36. Thus, as shown in FIG. 5, ﬁhe '

10 holding portion 33 holds the peripheral portion of the
wafer W.

After that, the rotary drive member 23 is rotated
by the motor 24, and accordingly the rotary table 25 is
rotated. Further, the wafer W held by the holding

15. member 31 is rotated. At the same time, nitrogen gases,
for example, are blown from the.opening 23c of the gas
path 23b made in the shaft 23a of the rotary drive
member 23. Then, the gases are diffused to the
peripheral portion along the lower sﬁrface of the

20 rotary table 25, and allowed to flow up from fhe
peripheral edge of the wafer W. |

Then, as can be seen in FIG. 2, a nozzie'51
provided within the device, for discharging cleaning
water, is carried to a predetermined position above the

25 wafer'W, and the cleaning water such as pure water is

discharged onto the wafer W. Thus, the wafer W is

subjected to a preset cleaning process.



peri pheral edge of the wafer W Then, as can be seen in FIG

2, a nozzle 51 provided within the device, for discharging cleaning
water, is carried to a predeterm ned position above the 25 wafer W and
the cl eaning water such as pure water is di scharged onto the wafer

W Thus, the wafer Wis subj ected tg@ga preset cleaning process.

- 16 - During the cl eaning process, the wafer is rotated

at a high rotation speed as high as, for exanple, 3000 rpmto 4000

rpm and therefore the wafer Wnust be stably held on rotary table

by the chuck. In the During thetglgasisgnprgceashi hbelwafert he eottadiedent

t he hol di ng portion of the hol ding nenber 31 holds the

peri pheral " porti®h ¥fhigR TRkatienwPeednas uhyghgas or fer exampleef the
' ortign 33 of the

ur gi ng. nenber 36 rther, ' t he hol din _
ho?di%g menber 310$E ?EWdFﬂgféhi TEPr anfe g%ﬁ%?%fep ?i%ﬂfﬁf Wheugkf Bp W
t he section cl ose, t,0o t he ressurlfgﬂgyortlo 34 provided with a

wei ght 34a stably held:y FRLRFYhah rbeat§ ﬂcguppBPchﬁ poi nt 32.
Wth the q?ove-d_gcribe structure,. due centrlfggal force

acting on 1he predsiiy /& ?&ﬁ??d%é%QFHQSRf éPgFﬁ%,eTh%de%ggup 8d portion
o ey o "0 ROl bossion ok SHHS DAY SRTNERBAE 01 Ror 8 BT o
Lgledcg\%ﬁr rrgl; et %f&ﬁ%%?éxﬁ%fén @%ﬁgqﬁgﬂgf%lx}{i{ﬂethe .urgin&aggécg\vl S
of the urging member 36. Further, while the holding
portion 33 of the holding member 31 is holding the'
10 peripheral portion of the wafer W, the sectioﬁ close to
the pressurized portion 34 provided with a weight 34a
is situated lower than the rotation supporting point 32.
With the above-described structure, due to the
centrifugal force acting on the pressuiized portion 34
15 side, the pressurized portion of the holding member 31
is urged to move outwards. As a result, the holding
portion 33 of the holding mehber 31 is pressed towards
the center of the rotary table 25, and consequently the
wafer W is held even more firmly. Thus, an.
20 appropriately cleaning process can be carried.out..
Further, during the rotary processing, that is,
while the wafer W is being cleaned, the inert gases are
blown outwards, from the center of the lower surface of
the rotary table 25, and exhausted from the peripherél
25 portién of the rotary table 25, more accurately, the

peripheral portion of the wafer W, to the outside.

Therefore, it becomes possible to avoid the entering of



20 appropriately cleaning process can be carried out.

Further, during the rotary processing, that is, while the wafer W
is being cleaned, the inert gases are bl own outwards, fromthe
center of the | ower surface of the rotary table 25, and exhausted
fromthe peripheral 25 portion of the raarytable 25, nore accurately,
t he peri pheral portion of the wafer W to the outside.

Therefore, it becomes possible to avoid the entering of

- 17 - particles and the |like, to the vicinity of the rear
surface of the weﬂ‘aé?tl\ﬁl et%t?é“dprté’k?eﬁ-t%]ﬁﬁg thfe the vicinbhy 0f nble FL?¥ t he
rear surface of the fer Even if the, rot on speed of the
rotary table 25 5“3:£Nae r?d‘strﬂﬁ W%&CM%%%%W%g&% whi ch takes

pl ace |nned|ata after start of the rot t abl 25 or
i medi at el y bef of@TH7 ad:ﬂ.on( it i Surtace oﬁ ‘glb t"of the

f wd h I
lﬁatdsff fhlo v ”C’;Lﬁ*}he %ﬁf@m@f%@iﬁoi 't"reﬁer%r#@%aﬂ% #5580 6.
hol di ng ne%ber 3 urge }¥§ﬁ rQQ§héa“a'Eaé%éfhfﬁgﬁfeegéwmgen S opplgﬁg?%

rotary tab' e 25 qg\'[ﬂ%dflaﬁel\& afﬂhe %Hen%éallﬁh %faé}ié‘grcr% St;aﬁféi 75 45 ¥i ng

process press supporting 'S nove

Up by i vi ng t hepida 1} He e AL rgﬂqﬁww«mmm portion 34

of the holding ne 31 1S pressed wth t pressi ng nenber 44.
Thus, the wafer Rglshiiednftht of the MU R¥dd q{bé”?bééufeéfﬁéédthén this

relea5|ng
wafer W is held with the holding portion 33 of the

10 holding member 31 urged by the urging member 36.

In order to release the wafer W from the holding
portion 33 of the holding member 31 urged by the urging
member 36 whén stopping the rotary table 25 after
finisﬁing the cleaning process and a dfying process

15- which follows, the press supporting member 42 is moved
up by driving the air cylinder 41, and the pressurized
portion 34 of the holding member 31 is pressed with the
pressing member 44. Thus, the wafer held by the
holding portion 33 is released. 1In this releasing -

20 operation, all the holds set by the holding members 31
can be released simply by moving on press sﬁpporting
member 42 up, and therefore the structure which
surrounds the rotary table 25 and the rotary drive
means 23 can be simplified, and the load on the motor

25 24 is.lessened.

Further, the pressing membér 44 contains an

elastic member or the like, inside, and exhibits a



20 operation, all the holds set by the holding nenbers 31 ©can

be rel eased sinply by noving on press supporting menber 42 up, and
therefore the structure which surrounds the rotary table 25 and the
rotary drive means 23 can be sinplified, and the | oad on the notor
25 24 is | essened. Furt hrer ,1& he- pressi ng nmenber 44
contai ns an el astic nenber or the like, inside, and exhibits a

- 18 - shock rel axing property, and therefore the rel ease of

the wafer Wi he .hal di nmber_3 d b h
carried out. Tho PR GO FoRcR Ry ahd HarSTore HheiBITATRAT 31 i <

ided with th I de. 34 o) I ' I gh d .t heref
the pressing  EH% ikl £rom pre B e LS At T on 34
i f I Jd ). di.snl. g t : .
of the hol ding misid pPUaR SR e S S TP futagg popgth i °oc

b o eh a1 i a1 NP oS 140 A e eten nd Tp I OH D

in which a plurality of pressi ers

pressing mgmber a1s0 seritR] fad & WIIRE, My URMS Il dne apfésrgl ape as
shown in FIG 10, all the holding nenbbers 31 can be 15 rel eased al ways

at once, no matt ¢lomMidt 4T Furdl§ press tH@tﬁé'sém?ﬁﬁfe@%&Et%l in
ot her words, no nmatter what positions the hol ding nmenbers 31 are

Ei tuated at. even if sdnd igWyitildiRl didpldcinentodBirde ofisid fted

’ the release of the holding member 31 can be performed
in a stable way. |

10 It should be noted that in place of the strﬁcture
of the embodiment in which a plurality of preésing
members 44 are provided, when the pressing member
itself is formed into substantially a ring shape as
shown in FIG. 10, all the holding members 31 can be

15 released always at once, no matter what position the
rotary table 25 stops, in other words, no matter what
positions the holding members 31 are situated at.

Further, the rotary table 25 may be constructed.by

a small diameter rotary table 125 arranged over and

20 spaced from the central portion of the rotaiy-drive
member 23 as shown in FIG. 11. In this case, the inert
gas througﬁ the gas path 23b of the rotary drive
member 23 flows along the rear surfaces of the rotary
table 125 and the wafer W. 1In other words, the rotary

25 table 125 functions as a rectifying plate for flowing

the inert gas along the rear surface of the wafer.

Further, in the embodiment, inert gases such as



a smal | di ameter rotary table 125 arranged over and 20 spaced fromthe
central portion of the rotary drive menber 23 as shown in FIG 11.
In this case, the inert gas through the gas path 23b of the rotary
drive menber 23 flows along the rear surfaces of the rotary

table 125 and the wafer W In other words, #fe rotary 25 tabl e 125
functions as a rectifying plate for flow ng the inert gas along the
rear surface of the wafer. Further, in the enbodi ment, inert
gases such as - .19 - .
nltrogen gases apétﬁgggéagafﬁgsngoPsgﬁ‘ﬁs thfﬁe %qr driving t&Fiﬁ&Er 41
however I s al g g?@rblﬁ-aﬁo@%vler it 1sa|at rni%;s\éq_bater Gtyre, to use

air, or nDre pre eaned air riving t e ai r cylinder

41. Further, = 5a1pq rWa%avbh%t%erMesowrC%s%n%l%ipwryn@%hgﬁr@rfekasl nert

gases bl own fron1the central portion df the rotary rive nemdér 23

are made in comgRleahb@ %&&UQb%rﬁr1v1ng th%r%HQdC5h§JQﬁM|qq Capybgnbyl t her
sinplified. The “enbodi nent” is forned-as a rotary cleanlng 10

appar atus gor Caﬁhéhnﬂh@ubuépQEEQBMQ@ep%Q@E%%p@ﬂyagath for vakern¥i-by
di schargi ng cl eaning water such as pure onto the wafer;

however the presgibesNp2BiinOFrofm the cent?Qll lPoFtiiemh '0F tihes rotbedi ment ,

but can be limted to ot her type of rotary processing apparatus for
carrying 15 detiveampibeds 2 30| reUpRidd {6 2ofin@essS Theolstriuetu@et 0 a
wafer while rotating the wafer. Further, the substrate to be

processed by theapoeadnthendenticencian bel flurtheed simplified.
The embodiment is formed as a rotary cieaning.

10 apparatus for carrying out a cleaning process on a
wafer W by discharging cleaning water such as:pure
water onto the wafer; however the present invention is
not limited to this embodiment, but can be limited to
other type of rotary processing apparatus for carrying

15 out a process by supplying a process solution onto a
wafer while rotating the wafer. Further, the substrate
to be processed by'the present invention is not limited
to an object having substantially a round shape, but
the present invention can be applied to a substrate-

20 having a rectangular shape such as an LCD substrate.

With the rotary processing apparatus according to
the present invention, as described above, the
positional displacement of the substrate to be
processed does not occur even if the rotation speed of

25 the rotary table is still lower than a predetermined
rotation speed, and therefore the substrate can be held

always at a preset position. Further, while the rotary



to an object having substantially a round shape, but t he present

I nvention can be applied to a substrate 20 havi ng a rectangul ar shape
such as an LCD substrate. Wth the rotary processing apparatus
according to the present invention, as described above, the

posi tional displacement of the substrate-toZfe - processed does not
occur even if the rotation speed of 25 the rotary table is still |ower
than a predeterm ned rotation speed, and therefore the substrate
can be held r { Lt Qn. -Funt ki e the rotary
g oS 1Y Eadd BE ARG SR el

strate i's he

centrifugal forc |5 t Qs A ; : '
force of gt he urgi%r?gl%%ﬁl angfc}t@ﬁlearg% ot e%na@ﬂet %%s'uﬁ'& ragtdé'ttggrrllutq):gl Rgl d
[ y stabl : ' exd]! : O Pt f
In-avery sta eg@bgﬂgléx%%gme bl u%qﬁ]&d;ﬁxﬁeﬁff%ﬂ theR bbbt dy 0

hol di ng r e perforned w e mechani sm an
therefore the stryd Whstirdthe ARPYAHEILER RE very stab‘i'e”%?f.' €gn
Furthernore, if nitrogen gases or some other inert™ 10 gaSes are used,
the contangnati opa@ft il a3, MR eA dalde of a plMHaAR Yy AMRAKANYS S

pl aced, can be prevented. Al so, the inert gasés can be supplied
towards the rear members cail TRCPeHfdriteds WIHN IR Rl ideahRchanien, Ohaty
tabl e, t he contam nation of the atnosphere on the rear surface 15

side of the substtheirefoare thefdftaaidtualey gf etentapparatus can be
Addi tional advantages and nodifications will read Iy occur to
t hose skill ed i nstimpldrftiedlherefore, the

Furthermore, if nitrogen gases or some other inert
10 gases are used, the contamination of the atmosphere in
which the apparatus is placed, can be prevented. Also,
the inert gases can be supplied towards the rear
surface of the substrate held above the rotary table,
the contamination of the atmosphere on the rear surface
15 side of the substrate can be effectively prevented.
Additional advantages and modifications will read-
ily occur to those skilled in the art. Therefore, the
invention in its broader aspects is not limited to the
specific details and representative embodiments shown
20 and described herein. Accordingly, various modifica-
tions may be made without departing from the spirit or
scope of the general inventive concept as defined by

the appended claims and their equivalents.



i nvention in its broader aspects is not limted to the specific
details mmmmmve enbodi nents shown 20 and descri bed herein.
Accordl u“u“ i fica- tions nmay be nmade wi thout departing
fromthe*spfrit d¥ scope of the general inventive concept as

defi ned by t he appended cl ains and 2hei+ equivalents..

- 21 - CLAI Ms 1. Arotary
processi ng apparatus conpri sing: a rotary table on which a
substrate to be processed i s placed; 5 a rotary drive

unit for rotating said rotary t abFRAIMS a plurality of

hol di ng nenbers each iotat er with said rotarY table
having a rotation SB§BBF¥|HﬁOBSFg%nataaP%BEF??o%P%PB%% 1s

peri pheral 10 ortlo ga%?8£§§§%§}C§B%S§UE ﬁﬁggéd{ggbg perlpheral'

portion of said subst?af% rotary table,

bei ng rotatable |n $. J ggééon of said rotary table around
the rotation sud%%r ? é) %tp and including one end having a
hol di ng pagtion for rotar 0&9;@8 ﬁﬁig §893£6€£§1£8 ?§1£rfﬁf§§§d and
anot her end Ing a portion to be pre an urging

menber, prOV|dedE%gi saJd rotary table, for urging sai-d hol di ng
portlon of each sai d plurality of holding nmenbers, towards a

center of said 20 5 FPEARYit@PLE holding members each rotating

together with said rotary table, having a rotation -
supporting point at a position close to a peripheral

10 portion of said rotary table, for holding a.pgripheral
portion of said substrate to be processed, above said
roﬁary table, being rotatable in a radial direction of
said rotary table around the rotation supporting point;
and iﬁcluding one end having a holding portion for

15 holding said substrate to be processed, and another end
having a portion to be pressed; |

an urging member, provided for said rotary table,
for urging said holding portion of each of said |
plurality of holding members, towards a center of said

20 rotary table;

a pressing member, provided underneath said rotary
table and being movable in up and down directions, for
pressing said portion to be pressed to a direction
opposite to the urging direction of said urging member;

25 and
a drive mechanism for driving said pressing member

in up and down directions.



a pressing menber, provided underneath said rotary tabl e and bei ng

novabl e i ections, for pressing said portion to be
pressed tmluﬂc"ﬂ tmmmlm opposite to the urging direction of said
urgi ng nertber; L25% s a drive mechanismfor driving said
pressi ng nmenber : |n up and down di rec2fons.

- 22 - 2. A rotary processing apparatus accordlng to
claim1l1, wherein said pressing nmenber contains an elastlc menber

for shock rel axation. C|a]n1].r2ﬁ$xpé %oc@%§T5%;é. a&%ﬁﬁﬁ% o 3@ & a

according to 5 n sal
ring-like portlOncthnPHES%m@&e&%!Qaﬁaeg§bgglﬁgﬁmshb%§ contai s'ran'S oved

upwar ds. A rotary processing pparatus accor ing to

claim1, wherein @lemitgi n!e'ﬁlb%rro‘fbilegheaksi'leﬁ’.aﬁ%&bﬂn : to be
pressed, at a position |ower than that of otatlon supportlng

poi nt . 5 A rm&roxa&@omab@glﬁapabghﬁt%c%@dmﬁ
claim1, further conprising a preSs supporting nenb |ng
substantial by a riclgdim Kg whapeinf ehiGUpPEEELAG méElber 1§amﬁder 8$ShNg
menber, said press supporting menber being driven by said drive
mechani sm i n up amdngerike portiodli feet peassing said press@ngfmefibakyas
processi ng apparatus according to claim5, wherein said pre55|ng
menber contains adt 1@ moved| aptvacdsenber for shock rel axati.on.

4. A rotary processing apparatus according to.
claim 1, wherein a weight is provided on said'portion
10 to be pressed, at a position lower than that of the:_
rotation supporting point. |
5. A rotary processing apparatus according to
claim 1, further comprising a préss supporting membef
having substantially a ring-like shape, for supporting
15 said.pressing member, said press supporting member
being driven by said drive mechanism in up and down
directions.
6. A rotary processing apparatus according to
claim 5, wherein said pressing member contains an
20 elastic member for shock relaxation.
7. A rotary processing apparatus according to
claim 5, wherein said press supporting member includes
at least three pressing members arranged in a
circumferential direction at an equal interval.
25 8. A rotary processing apparatus according to
claim 5, wherein said pressing member is made of a

ring-like member which presses said pressing member as



7. Arotary processing apparatus according to claimb5, wherein said

press supporting nenber includes : at |l east three pressing nenbers
arrange jif cunferential direction at an equal interval. 25
8. A rgtllmmwumumlrlmmppar atus according to : claimb5, wherein
sai d preskirfg frenter®is* made of a -ri 8§- 1 ke nmenber which presses
sai d pressing nenber as - 23 - It Is noved upwards.

9. Arotary processing apparatus according to : claimb5, wherein
sai d hol di ng nenbe& r.el eases a holg of - said substrate to be
processed, in sucl alﬁaWHgF%tHRVar Sg sai d pressing menber abuts on the

t 0- be- pressed portion Qgse&~56?%%3?%&%CQ%Eg%Eggﬁﬁﬁg%&“%p%5%%&%E%§tBHSheS

t he to-be- pr apwar press sUpport i ng

menber i s moved uB@@&ﬂSSbygigEgégrE%?gnﬁgﬁaghgrﬁﬁgber releaseslg'ﬁé?gogfry

processi ng apparat’ds accdrdi ng whéreéein sai I Ng

portion holds thegaig substRatePREr 8k EgPEF%Beﬁf iﬂi%u%%b%thﬁhﬁgkotHSt

processed, I n such a manner t e preSs on sald to-be-presse

portion by ghe prgasung -EREEAG membekeapadsaBd the to-be-preBekbdi parfEsRer
Is rotated as urged by said urging 15 menber when said press

supporting ”E”berokssﬁﬁueﬂolding mefBBRAhES FRYthahd plishée ¥ReNBBLBAL
11. A rotary processing apparatus according to claimb5, wherein

sai d to-be-pr _essegréesbaopoh:tion upwar@e)sheughed peeFeveuppbwaifdg in a
radial direction by 20 a centrifugal force created as said rotary
table is member is moved upwards by said drive mechanism.

10. A rotary processing apparatus accofding to

10 claim 5, wherein said holding portion holds the
peripheral portion of said substrate to be prbcessed,
in such a manner that the press on said to-be-pressed
portion by the pressing member is released and the |
holding member is rotated as urged by said urging

15 member when said press supporting member is moved
downwards by said drive mechanism.

11. A rotary processing apparatus according to
claim 5, wherein said to-be-pressed portion is
constructed to move outwards in a radial direction by

20 a centrifugal force created as said rotary table is
rotated by said rotary drive member, and said holding
portion of said holding member associated with said
to-be-pressed portion pushes the peripheral portion of
said substrate to be processed, towards the center of

25 said rotary table, thus securing the hold of said

substrate.

12. A rotary processing apparatus according to



rdtatedmﬁym§éid rotary-drive nenber, and said hol ding portion of

sai d hoy associated with said t 0- be- pressed. portion
pushes E Hrtlon of said substrate to be processed,

t owar ds fhefcan la said rotary table, thus securing the hold of
sai d substrat e’ 12. A rothry-processing appar at us
according to - 24 - claim
5, wherein a weight is provided on said portion to be pressed, at a

position |ower than, H?ag néPEin wel%ﬁ{)tf% O;?ro@i!@&@ C#A cg l%v%tlon

13. A rotary processing apParatue actor grein

sai d drive mechanisnhe opmeeedl 40 & fosition, L GYLE Rk B8 0¥ i, Sai

pressi ng nenber in rections, by i1ntroducing or

exhausting an inefdtation suPfSrting %_1nt 14. A rotary processing
apparatus according to 10 claim™13, wherein a weight is provided on

sai d portion 19, Den Pe6e2Rfl pRbcas PORS AgPatakes Abderdliy ©f the

rotation supporting point. y processing appar atus

according tp claik! B WyHereesLid §8ive NMESRANDsHEID G ad® BRIV Y
el astic nmenber for shock rel axation. 16. A rotary processing

apparat us accor digygl ider for dﬁiv’ﬂiriq I$aiAhSres 91 5@ fefbEs Simupredier 1 s
made of a ring-like portion for pressing said pressing nmenber as

it is noved upwardswn @lrections, by irtredatingreoresshagsopmarai Unert
according to
gas.
14. A rotary processing apparatus accofding to
10 claim 13, wherein a weight is provided on said portion
to be pressed, at a position lower than that of the
rotation supporting point. |
15. A rotary processing apparatus according to
claim 13, wherein said pressing member contains an
15 elastic member for shock relaxation.
16. A rotary processing apparatus according.to
claim 13, wherein said pressing member is made of a
ring-like portion for pressing said pressing member aé
‘it is moved upwards. |
20 17. A rotary processing apparatus accofding to
claim 1, further including a gas path for supplying an
inert gas towards a rear surface of said substrate to
be processed, held above said rotary table.
18. A rotary processing apparatus according to
25 claim-17, which has a rectifying plate guiding the

inert gas along said rear surface of said to-be-

processed substrate.

15



cléin1i, further including a gas path for supplying an . inert gas

t owar ds-a-rear - SUTface -of--said substrate to be processed, held
above sal 18. Arotary processi ng appar at us
accordin !mm%slm ]j",n 17, which has a rect [ fy| ng plate guiding the

I nert gas surface of said-to2be-- processed
substrate. 19. A rotary processing apparatus
according to cIa|n117 wherein said rotary drive nenber is made of

a motor coupl ed w th ?ghd E8E¥5338£8889Qgﬂévéﬁgaé?tas accoggkhgm%ghaft

havi ng said gas path orne I nsi ng a gas supply

portion for supplyhQgyt B9, 'Qﬂé&el sald $8¢a 9“@£g§et EnbER! €5 Rhg8 ar
abi 8

surface of said rotary la sa
rotary process'ngaaﬂ8€6§tH§uﬁ§EBrQiﬂﬁ £Rid rotaryc£§bﬂb18nd“ﬁ§0§?§mer“B'ght

I's provided on said portion to be pressed, at position t han
that of the holnawabhamtsuaﬁgﬁalQalaogaé path formed iRdidé,'&haQ'Y
processi ng apparatus according to claim 19, wherein said pressing

nmenber cont®ins aiincluding &l gabki suppIPepotLionhoek éeng?ingnthelﬁlert
22. A rotary processing apparatus according to aim19, wherein

sai d pressing nengas tewaede theacenter ofrangearksupfateodffoaifre66ang
sai d pressing nenber as it is noved upwards. 23. A
rotary processingtappearwiassaddpgasi path. :
20. A rotary processing apparatus according to;
claim 19, wherein a weight is provided on said portibn
10 to be pressed, at a position lower than that of the
rotation supporting point. '
21. A rotary processing apparatus according to
claim 19, wherein said pressing member contains an .
elastic member for shock relaxation.
15 22. A rotary processing apparatus according to
claim 19, wherein said pressing member is made of a
ring-like portion for pressing said pressing member as
it is moved upwards.
23. A rotary processing apparatus comprising:
20 a rotary table on which a substrate to'be
processed is placed;
a rotary drive unit for rotating said rofary
table;
a plurality of holding members each rotating
25 together with said rotary table, having a rotation

supporting point at a position close to a peripheral

portion of said rotary table, for holding a peripheral



20 l - a rotar tabl e on which a substrate to be _ processed is
Cabi o lIIIIIIHIIIIIIIIIHJﬁ} MY " of “rol i ng mrenber s each rotating. 25

t oget her with®sald %ot%ary table, having a rotation - supporting point
at a position close to a peripheral - 26portion of said rotary table,
for hol ding a peripheral - 26 -
portion of said substrate to be processed, above said ~rotary tabl e,

being rotatable in.a ra t abl e .ar ound

Phe ol o Foobl s pe A G isald Subslkally o he RaDRESRE” cRRONE, FAG
oot had Eﬁét'onrf° a%%?&e 8>'d' %ﬁé"%} Sééitaﬁrtagla‘i 5%%%%51% ?Si .

portlon of each™0

center of said é@hlnclgﬁﬁ%ﬁyoE%p@%d havi 1d§n§e§§§kagnn?

provi ded under ne sal ta e sing sai portlon to

be pressed to apg holding s he%h'b%'%r%&%o%'ot & grb%s b, ”Qnﬂ' %‘ﬁ%tth%% @hgsai d

urgi ng nenber; rive nmechani sm driving sald pressing
menber ?a'&@ﬁ@' & pkibnt R e ‘iJr%Ts's\é%' y in up and down
directions such as to préss or not to press said to-be- pressed

portion by said presdm@arEMEmenber, provided for said rotary table,
for urging said holding portion of each of said
plurality of holding members, towards a cenfer of said
10 rotary table;
a pressing member, provided underneath séid rotary
table, for pressing said portion to be pressed to a
direction opposite to the urging direction bf said
urging member; and
15 a drive mechanism for driving said pressing member‘
and said rotary table relatively in up and down
directions such as to press or not to press said to-be-
pressed portion by said pressing member.
24. A rotary processing apparatus, substantially
20 as hereinbefore described with reference to the

accompanying drawings.
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