SPECI FI CATI ON Conponents for a Filmform ng Device and Method for C eaning
the Same Technical Field of the Invention The present invention relates to
a conmponent of a filmformng device for formng a variety of thin filns
consisting of filmformng materials on substrates and a nethod for

cl eani ng the conponents. Background Art Sem conductor products used in, for
instance, LSI (large scale integrated circuit), a solar cell and a liquid
crystal plasna display are formed in a filmform ng device wherein thin
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When such film-forming treatments are repeated while exchanging substrates in

the same film-forming device, the foregoing film-forming material adhered to such
components increases its thickness because of the accumulation thereof and the
deposited film may be broken, peeled off and may fall off from the components at a
certain point of time. This becomes a cause of dust-generation and the dust may be
adhered to the substrate on which a film is just in course of formation and may impair
the desired characteristic properties of the resulting film. This would in turn reduce the
yield of the semiconductor products thus produced.

Under such circumstances, there has been adopted, for instance, a washing or
cleaning method in which components having films adhered thereto are immersed in a
cleaning solution as a means for removing the foregoing adhered film.

The foregoing cleaning requires the interruption of the film-forming device
before the adhered film is broken, peecled off and/or falls off, but it is quite difficult to
correctly ascertain the instance when the adhered film is broken, peeled off and/or falls
off. On the other hand , if such components are frequently washed without any
confirmation of the instance when the |
Adhered film is broken, peeled off and/or falls off, a problem arises such that the

operating efficiency of the film-forming device is considerably reduced.



There have conventionally been proposed conponents having a surface

structure as shown in the attached figure 3, which would nmake any breakage,
peeling off and/or falling off of an adhered filmdifficult, even when the
adhered filmis thick and which is disclosed in Japanese Un-Exam ned Pat ent
Publ i cation Hei 8-277460. The use of such a conponent having the foregoing
structure would permt the solution of the foregoing problemof the
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filmform ng rmlt‘h%gé ]?ajve n&%ﬁQ?ﬂll&%@ex? Pro&)Pgeéiz&%%ﬂglﬂ Rﬁxﬂn agl?rﬂc@'s&uét ckness

and the elimnation of suc uen nponents an

t her ef or e, astshewn jethgtatioelad figure Bcwbwhyquﬂd ke fapy Brerlge nge lagwicendis t hus
been s UbStﬁﬂ'ﬁlg%H Of ah FRAGYE Him Rifbiculd (ea).-n %&@9{&%&%& bl 1§ﬁ1‘?&§ar@ Wish &

mat eri al uting_a component o I lmform Vi ce, r eunder

si nply refé? rb}aﬁémsﬁ iped) Patemd’@?%mafé% Si‘%774g%t?§’ﬁéﬁ%8 é“fgéi‘r ding to
a shot bl acﬁ)'&npageﬂtﬂﬁhm qhie foragaiig chudthe ﬁwlﬁqﬁ:ﬁnﬁfthé Béluties be thenftapolnal i s
bonbar ded vvltt)h stﬁ]ell gtl s hayi n%gfa {a di a r or.a gﬁss bead- bl asti ng
t echni que FRPK; Prakaghy Refling ?’f‘fg%c Uipey gie qdhgred HIPL D W0t . The
unevennes sthafllmh"enmng fventarialvirudepopieerdnant tha rcomponeraste aiertpihehskndsaerd dreea of

the basi ¢ ciahldnlr sidn bl HERRY Gr fﬁpﬁr&o?nppoo hehidGpl il ﬂ{ke%uﬁeﬁaggoﬁaﬂ he

conponent 1 ncreases acco preven
br eakage, qﬁfe@bmqyg)féheffﬂan‘dﬁmng dgviiderhgs 81up b9¢n subetanhdlvelﬁmo‘fedl md. Fig. 3( b)

attached heret CFI% i egﬁatécﬂéﬁﬁ&et%h%é Q'ba?lg n@éi’&ﬁl 3 Wohdfuth ggcé)%}ﬂﬂﬁféht ofthose

surface i s rough according to a mechanical processing nethod such as
cutting arfdfi g devicee theryader simplyigiesred 4a as “qoFpoagRt n #doss SWREE Basi ¢
material 33u nemd@mg@ﬂ@mg&bm prat | abting téaﬁammsm which e stffessof Rl bsit ont o

t he adhered I to.t
rel i eve t HE? tgwﬁ%gomﬁws?iwi"ﬁé?ceilﬁgﬁs@} e ml fadidorgr st s hp PRl g o
of the adhechmiqufei irm whiclanglhss pcfﬂizeatceainpﬁ:ltgi :%{gal)lstaﬁha(shffdcdﬁehﬁmf sBews a

basi ¢ mat ei.Hg%nn%% f['\ﬂlccéﬁrfaée wo'ﬁﬁit SHY &€ tn?(?ealsg in Qié‘;a?lls‘uen i Bf’lﬁlebga%ﬂ: a

descri bed a ive rou ened surtace an ed wt
t ender netatexiyg 3floihmadhﬂsag¢efﬂrcs¢f filmed adhefescle thyf canrponbaisinercangs and his 33.

Thus, the 3488y efmmothe g?év%m@dh &Mg;qr%aﬁmgg e, §BER fofaﬁdfohmﬁ&ggm%?me to thus

cause break ge pee ing off and/ or of f 1t ereof can be rel axed
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convent | Oqﬂldefg%@j H%Hﬁatmvﬁlnlgsﬂolﬂgc t® 'El?egﬁlc@é’ applied onto the adhered film d and
liable to cause peeling off of the film to thus relieve the stress. Therefore, any breakage,
peeling off and/or falling off of the adhered film d can be prevented.
Fig.3(c) attached hereto shows a basic material 33, which is first subjected to
blasting as has been described above to thus give roughened surface and then coated
with a tender metal to form a layer 34 on the surface of the basic material 33. Thus, the
stress, which acts on the film d adhered to the component to thus cause breakage,
peeling off and/or falling off thereof, can be relaxed because of the presence of such a
tender metal layer 34 and accordingly, the latter permits the prevention of any breakage,
peeling off and/or falling off of the film d.
When repeating such a film-forming treatment over considerable times, the film
adbered to the component is, after all, broken, peeled off and/or falls off from the
component, even when using the conventional component having the foregoing
structure and accordingly, the component should be cleaned in order to reuse or recycle
the same.



structure and accordi ngly, the conponent should be cleaned in order to reuse
or recycle the sane. However, the conponent has such a structure, which
makes any breakage or peeling off and/or falling off of the film adhered
thereto, difficult. For this reason, it takes a |long period of cleaning
time to conpletely renove the filmadhered to the conponent through the

di ssolution thereof using a cleaning solution and this in turn results in
the substantial reduction of the operational efficiency of the filmformng
devi ce. Mreov ' | DB | i ng
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filmformng material adhered to the surface of the conponent and forned
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problems and more specifically to provide a component for a film-forming device,
whose surface structure makes any breakage, peeling off and/or falling off of a film
adhered to the component difficult, while the structure permits easy removal of such an
adhered film within a short period of time when cleaning the component.

Disclosure of the Invention

The component of a film-forming device, according to the present invention, in
which a thin film is formed on a substrate using a film-forming material, permits the
solution of the foregoing problems and it is characterized in that a large number of
through holes each extending from the back face to the top face of the component are
formed for the penetration of a cleaning solution into the boundary between the
component and a film of the film-forming material adhered to the surface of the
component and formed during the formation of the foregoing thin film.

When the foregoing component is immersed in a cleaning solution, the structure
thereof would permit the dissolution of the adhered film not only from the top face
thereof, but also from the back face thereof or the boundary between the component and
the adhered film, since the cleaning solution likewise comes in contact with the back




t hereof would permt the dissolution of the adhered filmnot only fromthe
top face thereof, but also fromthe back face thereof or the boundary

bet ween the conponent and the adhered film since the cleaning solution

| i kewi se cones in contact with the back face of the adhered filmthrough the
foregoi ng through holes. Therefore, the adhered filmcan be renoved from

t he conponent prior to the conplete dissolution of the sane. However, in the
initial thin filmform ng stage wherein any filmof the filmformng
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In this connection, the layer serves as a cap, which can inhibit the penetration of
any particle of the film-forming material or the plasma thereof into the through holes
during the film-forming operation.

The method for cleaning a component of a film-forming device according to the
present invention is characterized in that it comprises the step of immersing, in a
cleaning solution, a component having a film consisting of a film-forming material
adhered to the surface thereof, wherein the component is a member selected from the
group consisting of one having a large number of through holes extending from the back
face to the top face of the component; one whose through holes are so designed that
they have a diameter capable of inhibiting the penetration of any particle of a
film-forming material or the plasma thereof into the through holes; one whose through
holes are formed in such a manner that they are not vertical to the surface of the
component, but are titled towards the horizontal direction; and one having a layer
consisting of a metal film easily soluble in a cleaning solution formed on the surface



they have a di aneter capable of inhibiting the penetration of any particle
of a filmformng material or the plasma thereof into the through holes;
one whose through holes are forned in such a manner that they are not
vertical to the surface of the conponent, but are titled towards the

hori zontal direction; and one having a layer consisting of a netal film
easily soluble in a cleaning solution formed on the surface thereof.
According to this nmethod, the cleaning solution in which the conponent of
the filmg é%é?ng device is imersed penetrates into the adhered fil m not
only throug he top face thereof, but also through the back face thereof
because of t he Ascesngte this method,tthe elearing splagon dn w?m:él the sewporent REtEi | m and
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Flg 3 1s a partially expanded cross sectional view showing a conventional

component having a surface structure in which any adhered film is hardly broken,
peeled off and/or fall off and more specifically, Fig. 3(a) is a cross sectional view
showing an embodiment of the component whose surface is subjected to a blasting
treatment; Fig.l 3(b) is a cross sectional view showing an embodiment of the component
in which the surface thereof is roughened by a mechanical processing method such as
cutting or embossing; and Fig. 3(c) is a cross sectional view showing an embodiment of

the component in which a layer of a tender metal is formed on the surface thereof.



I's usable to formconponents in filmform ng devices. The conponents which
can be forned by the basic material 1 may include a nmask for substrate in a
filmformng device or a frame for supporting wafer. When a thin-filmis
formed froma filmformng material on a substrate in the filmformng
device, an adhered filmd may be forned even over the conmponent of the
filmformng device other than the substrate. Wien such filmformng

. treatnments are repeated while exchangi ng substrates in the sane
filmform ng device, the foregoing adhered filmd increases its thickness

because OfBJsPﬁIoﬁE‘fW&ﬁ?h%;bﬁf‘ﬁ{e%@exﬂmi‘n the deposited filmmay be broken,
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1, the cl dakeinng tho Icume(mn@val of the adhered f11m d. When the surface structure of the

basic material 1 makes any breakage, peeling off and/or falling an adhered film 1
difficult and if the cleaning solution S is used to dissolve the adhered film d only
starting from the surface of the component, it could not but be waited for the adhered
film d to be entirely dissolved by the cleaning solution S for removal of the adhered
film d since the adhered film d will scarcely be separated from the surface of the
component during the cleaning step.

If the basic material 1 is immersed in the cleaning solution S for a long time
until the adhered film d is entirely dissolved, the basic material 1 may probably be
damaged by the cleaning solution S.

To overcome such a problem, the present invention forms a number of through
holes 2 in the basic material 1. When the foregoing component is immersed in a
cleaning solution S, the structure thereof would permit the dissolution of the adhered
film d not only from the top face thereof, but also from the back face thereof or the
boundary between the component and the adhered film d, since the cleaning solution
likewise comes in contact with the back face of the adhered film d through the through
holes 2.

By providing the through holes 2 in the basic material 1, the cleaning solution S



can di ssolve and separate the adhered filmd fromthe interface between the
adhered filmd and the basic material 1 before the adhered filmd is

entirely dissolved by the <cleaning solution S. Therefore, the present

i nvention is advantageous in that the adhered filmd can easily and sinply
be dissolved for a tinme period which is smaller than tine period that woul d
be taken by the prior art to dissolve and renove the adhesion fluid d only
starting fromthe surface of the conponent. Since the adhered filmd can be

removed f an Higy hRfreta%flh nggte%e agger?é] ?ﬁmtc{] ? mO{he 151{(1: er b&(ve@ﬁ tth ‘Iicﬁ]%retd' e
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I nvention. The 3urface basi ¢ naterials 11 and In Figs.” 2(a) and
(b) are bhokes2 isivithinthg ranggbetygen Semand ppmot her surface structure. Referring
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basic materi al suc
invention, each of which has a structure for preventing the particles of the film-forming

material and the plasma from entering the through holes 2. However, the present
invention is not limited to such forms unless they depart from the spirit and scope of the
invention.

The surfaces of basic materials 11 and 12 shown in Figs. 2(a) and (b) are
blast-finished, but may have any other surface structure.

Referring to Fig. 2(a), the diameter of each through hole 21 is set 0.8mmf so
that the plasma P will not enter or pass through the through hole 21.

By providing the through hole 21 having such a diameter, the plasma P cannot
enter or pass through the through hole 21.

Referring to Fig.2(b), through hole 22 are formed in such a manner that they are
in the optically blinded condition with respect to the surface of the component, for
instance, the through hole 22 are not vertical to the surface of the component, but are
tilted towards the horizontal direction.

If a component formed from the basic material 12 having such through holes 22
is used, during formation of a thin-film on a substrate, the particles of the film-forming
material or the plasma enter the through holes 22 through their top openings and then



I's used, during formation of a thin-filmon a substrate, the particles of
the filmformng material or the plasnma enter the through holes 22 through
their top openings and then inpact the inner walls of the through holes 22.
Therefore, the particles or plasma cannot alnost enter the interior of the
t hrough holes 22. This can prevent the adhered filmd from accunul ating on
the main body of the filmform ng device on which the conponents are
nounted. Referring to Fig. 2(c), there is shown the top face of a basic
material 13 which is fornmed by spra ing a layer 14 conprising a netal film
havi ng a [PBisétheyinegr walls of Flg‘/?-tb@l‘l&]bh@[\éfi A -tﬂ@rf&%/@a i ipgrtislss @F phma cANRof; s
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t he | ayer thrguginhaleé2 gusieg the film-foreinglwperaien.hol es 23 can cause the cl eaning
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adhered film d can be reduced in comparison with the prior art.

Industrial Applicability

As described, the component for the film-forming device according to the
present invention and the method of cleaning the component can more casily and simply
remove the adhered film for a reduced time period in comparison with the prior art in
which the adhered film would be dissolved only starting from the surface thereof, for
causing the cleaning solution to enter an interface between the component and the
adhered film of the aforementioned film-forming material attached to the surface of the
component on formation of the thin-film, by providing a number of through holes
extending from the top face of each component to the bottom face of the same.
Therefore, the component according to the present invention is suitable for use in the
film-forming device for forming a thin-film from a film-forming material on a substrate
through any process such as vapor deposition, sputtering, CVD or others, as an
anti-adhesion sheet such as a mask for substrate or a frame for supporting wafer.




t hrough any process such as vapor deposition, sputtering, CVD or others, as
an anti-adhesion sheet such as a nmask for substrate or a franme for
supporting wafer. What is clainmed is: 1. A conponent of a filmformng
device in which a thin filmis forned on a substrate using a filmformng
material, the conponent being characterized in that a |arge nunber of

t hrough hol es each extending fromthe back face to the top face of the
conponent are fornmed for the penetration of a cleaning solution into the
boundary _between the conponent and a filmof the filmform ng materi al
adher ed t d¥haids daipredds of the conponent and formed during the formation of

the foregqing ticompodeld ofa fﬁ%ﬁﬁcﬁﬁﬁ&’f?ﬂ@ﬂ&e & whiél h"hinOfikh R félgelCen accor di ng

to claim1. wherein the ¢through holes of the copponent is so, designed that
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t he surf abetwakn tivecomsnpotnaidt a filmitof aiecfiln-Fdradng oweridbadieeednorthe enfak
direction. 4. The conponent of. a filmformng. device.according to claima1,
wher ei n aOfglfé:Pmpggﬂlg?g$fq{ egflu%ngr&eg{mqqqo&ogé%qf‘é?gggmlgaﬁ éflqinh t he cl eaning
sol ution i2s f orfireccoopottrd ofsaifilmeformingt dyicongoniing t@ctomdl. mghdreinatheet hod
such as t L - depost fi i ng: t]
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adhered tqg the _conponent. net hod for cleani ng?a conponent of a
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5. A method for cleaning a component of a film-forming device comprising the

step of immersing, into a cleaning solution, a component as set forth in claim 1 for the

removal of a film adhered to the component.

6. A method for cleaning a component of a film-forming device comprising the

step of immersing, into a cleaning solution, a component as set forth in claim 2 for the

removal of a film adhered to the component.

7. A method for cleaning a component of a film-forming device comprising the

step of immersing, into a cleaning solution, a component as set forth in claim 3 for the

removal of a film adhered to the component.

8. A method for cleaning a component of a film-forming device comprising the

step of immersing , into a cleaning solution, a component as set forth in claim 4 for the

removal of a film adhered to the component.






