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 for a filmform ng equi pnent which uses a filmformng materi al
to formvarious thin-filnms, and a method of cleaning such a conponent.
Background Art In a manufacturing process of sem conductor conponents used
in large scale integrated circuits (LSI), solar batteries, liquid crystal
di spl ays, plasna displays and the like, the filmform ng equi pnents for
formng thin filnms on S“bStrateﬁﬂﬁﬁéﬂﬁgggﬁﬁﬁfr depositing, sputtering, CVD
or other process with a filmforth s has been used. The

af orenentioned filmformng material has also fornmed a deposited film over

substrato v RTARIRR D ot MeBlo oF I RIGRERSIET okt

when a thin filmhas been fornmed therein. The aforenenti oned deposited film
t hi ckly a’f‘fc‘ﬁmaﬁ‘fefdgf‘t}{eqﬁ &ﬂim];)nents as a nunber of substrates are
successi vel'y processed to ?prm ilms thereon in the film formng

equi prents. | f Theepressotimenticadclatns ¢k cempenanhiars fimofesmingtequipment ai n ti e

poi nt,  dyffch ASGY fiim Fa?ﬁirifggﬁ%tcﬁﬁ%off@rld vﬁfbu@'tlﬁﬂli‘ﬁﬁlg?atn% Qfembash @ filmis

being formed, resulting anmage of the intended properties in the forned
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such a problem Japanese Lai d-Open Patent Application No. 1991-87357 has
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used.

The aforementioned film-forming material has also formed a deposited film
over the surfaces of the components such as a buffer plates represented by a substrate
mask and a wafer support frame in the film forming equipments when a thin film has
been formed therein.

The aforementioned deposited film thickly accumulates on the components as
a number of substrates are successively processed to form films thereon in the film
forming equipments. If the accumulated deposited film is broken at a certain time point,
dust occurs. The dust may fall on a substrate on which a film is being formed, resulting
in damage of the intended properties in the formed film. This reduces the yield in the
manufacturing products.

To overcome such a problem, Japanese Laid-Open Patent Application No.
1991-87357 has proposed a structure in which a deposited film thickly accumulated on
a component cannot easily be broken/separated from the surface of the component as a
result of a mechanical process such as cutting or peeling or a blasting process to the
surface of the component.

If the aforementioned processed component is used in the film forming
equipments, it is preferable in that the deposited film cannot casily be broken/separated
from the surface of the component when a thin film is being formed.

Where the component from which the deposited film has been removed is to
be re-used, however, it is difficult to remove the deposited film through the mechanical

removing process because the above structure is configured to prevent the deposited



be re-used, however, it is difficult to renove the deposited filmthrough
the mechani cal renoving process because the above structure is configured
to prevent the deposited fil mbeing easily broken/separated in the first

pl ace. A chem cal renoval process for dissolving an deposited film by use of
a cleaning fluid has al so been proposed. Such a chem cal process requires
that a conmponent with a deposited filmis dipped in the cleaning fluid for
about two days. This is disadvantageous in that the conmponent may be nore
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Therefore, the deposited film can be separated from the component for a

shorter time period. In the aforementioned component according to the prior art,
however, time period required to separate the deposited film from the component after
the cleaning fluid has reached the lower readily-soluble metal film layer via the
aforementioned porous metal film to dissolve the lower readily-soluble metal film
layer is between 5 and 15 hours, Thus, time period for which the component is dipped
in the cleaning fluid can certainly be shortened. However, the component must yet be
dipped in the cleaning fluid for a long time, resulting in not a little damage to the
matrix metal material. _

Furthermore, the damage to the matrix metal material also results from the
selection of material for the aforementioned lower readily-soluble metal film layer.

In other words, the prior art selected a metal more easily soluble into the acid
cleaning fluid than the matrix metal material as the material for the aforementioned
lower readily-soluble metal film layer. If the matrix metal material is aluminum or its
alloy and when the component is dipped in the cleaning fluid for a long time, however,
a local cell will be formed between the matrix metal material of aluminum or its alloy
and the lower readily-soluble metal film layer of copper or its alloy by the potential
difference since the aluminum is less noble than the copper or its alloy as can be seen

from the natural electrode potential. This may more dissolve the matrix metal material.



cleaning fluid than the matrix netal material as the material for the
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On the other hand, the metal film layer preferentially dissolves and remains in
the cleaning fluid as metal ions.

In general, when a local cell is formed between two different metals, one of
these metals less noble than the other and having its larger natural electrode potential
difference will more rapidly be dissolved.

Therefore, the materials for the aforementioned metal film layer may suitably
be selected in consideration with the type of matrix metal material and the potential
difference between the matrix metal material and the deposited film.

By forming a second metal film layer electrochemically more noble than the
aforementioned matrix metal material on the surface of the aforementioned metal film
layer through a thermal spraying, vapor depositing, sputtering, laminating or other
process, a local cell is also formed between the second metal film layer and the lower
metal film layer. Thus, the dissolution advances from both the interfaces between the
lower metal film layer and the matrix metal material and between the lower metal film
layer and the second metal film layer.

At this time, the potential difference between the second metal film layer and
the lower metal film layer becomes larger than the potential difference between the
matrix metal material and the lower metal film layer. Thus, the dissolution will more

intensely advance in the vicinity of the interface between the second metal film layer



By formng a second netal filmlayer electrochem cally nore noble than the
aforenentioned matrix nmetal material on the surface of the aforenentioned
metal film layer through a thermal spraying, vapor depositing, sputtering,

| am nating or other process, a local cell is also forned between the second
metal filmlayer and the lower netal filmlayer. Thus, the dissolution
advances fromboth the interfaces between the |ower netal filmlayer and
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Cross- secltdminal Vi ews, partially enlarged, of a conponent accordl ng to the
present invention: Fig. 1(a) shows the conponent when it is dipped in a
cleaning fluid after a _netal filmlayer has been forned on the surface of a
mat ri x meBHE! Begceiption of theyDrawipes shows t he conponent when it is dipped in

the cleaning fFlgls d1(a)‘ t(‘b? dnﬁe(c§€¥ﬁ@rtﬁlosl§%%@tﬁonfal |vﬁﬁvbﬁy;ﬁhld]@3elﬂ@1%6df of @ed on the
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is dipped in a cleaning fluid after a metal film layer has been formed on the surface of
a matrix metal material; Fig. 1(b) shows the component when it is dipped in the
cleaning fluid after the second metal film layer has been formed on the surface of the
metal film layer; and Fig. 1(c) shows a cleaning process for removing the deposited

film by applying a positive electric field to the matrix metal material.

Best Mode for Carrying Out the Invention

Fig. 1(a) is an enlarged cross-sectional view of a component for a film
forming equipment in which a metal film layer 2 is formed on the surface of a matrix
metal material 1. The component comprising the matrix metal material 1 may include
buffer plates such as substrate masks in the film forming equipment or wafer support
frame. When a thin film is formed on a substrate from a film forming material in the
film forming equipment, a deposited film d also deposits on the aforementioned
component in addition to the substrate.

This deposited film thickly accumulates on the component as a number of
substrates are successively processed to form films thereon in the film forming
equipment, If the accumulated deposited film is broken at a certain time point, dust
occurs. The dusts may fall on the substrate being processed to damage the intended
properties of the formed film.



filmby applying a positive electric field to the matrix netal material.

Best Mode for Carrying Qut the Invention Fig. 1(a) is an enlarged
cross-sectional view of a conponent for a film formng equi pment in which a
metal filmlayer 2 is formed on the surface of a matrix netal material 1.
The conponent conprising the matrix nmetal material 1 may include buffer
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alloy of aluminum (JIS A5052 is -1.70 in one mol/l of sulfuric acid liquid), as shown

in Table 1. If the matrix metal material 1 of or an alloy of aluminum is dipped in the
cleaning fluid for a long time, therefore, a local cell may be formed between or an
alloy of aluminum and or an alloy of copper from the potential difference therebetween
to promote the oxidization so that the matrix metal material 1 will more be dissolved.

It is intended herein that a more noble metal is one located above the reference
metal in the table 1 while a less noble metal is one located below the reference metal in
the table 1. Thus, whether a metal is more or less noble is determined relative to the
reference metal.

The present invention can separate the deposited film d from the matrix metal
material 1 along with the metal film layer 2 for a shortened time period (e.g., about 45
minutes) by forming a metal film layer 2 containing a metal less noble than the matrix
metal material 1 on the surface of the matrix metal material 1 through thermal spraying,
vapor depositing, sputtering, laminate or other process and by causing a local cell to be
formed between the matrix metal material 1 and the metal film layer 2 to promote the
dissolution of the metal film layer 2 when the matrix metal material 1 is dipped in the
cleaning fluid S.

In other words, the local cell is formed between the matrix metal material 1



alloy (JIS A5052 is -1.02 in one noll of sulfuric acid liquid) is nore noble
than or an alloy of alumnum (JIS A5052 is -1.70 in one noll of sulfuric
acid liquid), as showmm in Table 1. If the matrix nmetal material 1 of or an
alloy of alumnumis dipped in the cleaning fluid for a long tine,
therefore, a local cell may be forned between or an alloy of alum num and
or an alloy of copper fromthe potential difference therebetween to pronote
t he oxidization so that the matrix netal material 1 will nore be dissolved.
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vapor depositing, sputtering, laminating or other process, the second metal film layer 3

containing a metal more noble than the matrix metal material 1.

In this case, since, in the cleaning fluid S, a local cell is formed between the
metal film layer 2 and the matrix metal material 1 and another local cell is also formed
between the metal film layer 2 and the second metal film layer 3, the dissolution
advances from both the interfaces between the metal film layer 2 and the matrix metal
material 1 and between the metal film layer 2 and the second metal film layer 3, the
deposited film d can be separated from the matrix metal material 1 more rapidly than
the case of Fig. 1(a) that only the metal film layer 2 is formed.

For example, if the metal film layer 2 is A1-5%]In; the second metal film layer
3 is Al alloy (the natural potential of JIS A2017 is -0.56 in one mol/l of sulfuric acid
liquid); and the matrix metal material 1 is Al alloy (JIS A5052) and when 99.99%Al
(4N-Al) film deposits on the second metal film layer 3, local cells are formed between
the matrix metal material 1 and the metal film layer 2 and between the second metal
film layer 3 and the metal film layer 2, respectively, in the sulfuric acid liquid. Thus,
the metal film layer 2 is ionized and dissolved into the sulfuric acid liquid.

At this time, time required to dissolve the metal film layer 2 and separate the

deposited film d from the matrix metal material 1 was about 15 minutes.



The netal filmlayer 2 may suitably be selected froma group consisting of
netals and alloys that can easily formthe local cell between the netal film
| ayer 2 and the matrix netal material 1, based on the natural potential E
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shown a second netal filmlayer 3 formed on the surface of the
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metal film | ayel te denpsited filmtd has mp@tpntlaiﬂvm aluanlthah@tf thetmesain mefal net al

filmlayemaeriang of Reth3 eI HBLPLilnh 14y2t B8 its Dotdnigl hfléﬁa%hﬁ eitht fof kg d can be

separ at ed fromthe matrix netal naterial 1 nore rapid t han he case of
Fig. 1(a)meRig mstalymatgdalnbt e mary F’&fﬁérfmﬂe’ﬂ%‘ 1@%&6 1ch§r n@;larﬂwrbt §f the

netal filaeposiyer flﬁnldSONthé%dhndtlh@taPQﬁlﬁnﬁyﬁeB Aln il BadeANBE matrik Sméhl al | oy
(the natural lgﬁ];entl al of  Jl ﬁ\ﬁOl? ’56 in one nol /1 of sulfuric acid

liquid): BABTRhbmIAISsQlveita fmefuidS s A all oy (JI'S A5052) and when
99. 99%Al (4N AHpwivermhitepashd avaided be appl«ymgda posile ElebimklBeioh toocal

cells are_forned bet rial and the.petal. film

| ayer 2 aRY¥BePWEEN t;NetE ggirghal”f%%)feﬁgﬁ 15 tF%ytg? H?trghale?aﬂ@%faiﬁ ‘V]il m | ayer
2, respecbé \imtrgobihznd ttindbebanlef asr & onegli vhotd gobld.thaththe, depoki¢ednfitald 61 khe | ayer 2
is ionize Q.Q(gmgl[ ﬁg knto the sulfuric acid liquid. At this time, tine
required sso ve t netal filmlayer and separate the deposited film
d fromthe mat rix wiltle apparent ifegm Ihﬁ'dvabo‘@bé‘tﬁpﬂllwlmtg@m@@eﬂtﬂéﬂmmnn@ﬂnnow to

Fig. 1(c)ge %ﬁ&ce'ilf‘e”ﬁé‘pdaﬂéfﬁrfﬁah 4 198 0HE SmArROMElal SRHESR T br aﬁ‘FH%'tr)Hn@Er a
positive electrlcfleld the matrix netal material 1 so that it

function shesteBgthlme Perg nwgh?ut\f@nﬁga@ e mﬁgxaﬁ%@rm@@uakblt&eﬁﬁ%m@t ed to
a cat hodecleanihg flutdieS 69@@@1&@@ thd hﬂ@ﬂréinéh@f@néd ﬁmﬂ@‘ﬂ@rﬁtlhy?dr ZthIQﬂ@rsuifB@enoﬂ hat of

the matrix netal t he second Ia its
ot ent | al g el Toot o Eompiient 1 FErLe Jareb pAILPery B s TElRT 1 x e al
mat eri al ﬂlln‘iﬂyyebé amisthenodnkie métahmhaheial depdsi pediding thedseoond hetad dilond net al
filml ayefayer 30 thg SErfAca ot meth 1fmtlz[ylef'< Z%tfgrlm the local cell between the metal

film layer 2 and the second metal film layer 3. Thus, it can be promoted to reuse the

component while the life thereof can be extended.

Industrial Applicability

As described, the present invention provides the component for the film
forming equipments and the method of cleaning the same are suitable for use in
formation of the thin film on the substrate such as buffer plate (e.g., substrate mask) or
wafer support plate from the film forming material through vapor depositing,
sputtering, CVD or other process since the deposited film can be separated from the
film forming equipment component for a shortened time period so that the matrix
metal material can be less damaged by the cleaning fluid and since the components of
the present invention and method thereof are led to extend the life of the components,
reduce the running cost for the film forming equipment, and save the resource.



material 1 may dissolve into the cleaning fluid S. However, this can be

avoi ded by applying a positive electric field fromthe power source 4 to
the matrix metal material 1 so that the matrix netal material 1 will be

i rmobi |l i zed to behave as a netal nore noble than the deposited filmd or the
second nmetal filmlayer 3. As will be apparent fromthe above description,
the present invention can separate the deposited filmd fromthe matrix
nmetal material 1 for an extrenely shortened tinme period, w thout damagi ng
the matrix metal material 1 itself fromthe <cleaning fluid S by providing
the aforenentioned netal filmlayer 198 fhe surface of the matrix netal
material 1 of the conponent to form #E% ocal cell between the metal film

| ayer 2 and the matrix netal material 1 or by providing the second netal
film layer 3 on the gurfac tal filml I fermthe | ocal cel

bet ween the netal fiﬁh%ﬁgéﬁ?erqgﬁd t he seco %W853P89i? | ayer 3. Thus, it
can be pronoted to rePdEUiG@cdfguichent whi | Biceasidiladider eof can be
extended. Industrial Applicability As scribed, the present invention

provi des the conponetQf0®Cuhe film foymng equi pnents and the net hod of

cl eani ng the sane ar% @&5 DI?OT r use jn formation of the thin filmon the
substrate such as buffB0RLArd AL ¢ srbstrate mask) or wafer support
plate fromthe filmformng material thyough NpMBYAIGEPOSS) i ng, sputtering,
CVD or other process since the deposited tTTmcan be separated fromthe
filmform ng equi prer+0cik@)pdnent for a phortened tine period so that the
matrix metal material can be | ess da ed by the cleaning fluid and since

t he conponents of tKeOd@BﬂEﬁ%Ahvent?gﬁ and nethod thereof are led to
extend the life of the conponents, reﬂ:ce the running cost for the film
form ng equi pment, and save the resourcle. Tabl eA201#(dh24hol I[ of In two
mol /1 of sulfuric acid liquid nitric aid liquid (-0.02)Cu (-0.06)Cu-7%Al
Ni -5%Al (-0.085) (-0.13)Ni '

(-0.56)A2017
(=0.67)In A5052(-0.65)

(~0.68)LMAB,99.7%Al
(-0.70)A5052

Al-5%In(-0.84)

(-0.86)4NAI

(=0.96)5NAI

(-1.17)AI-5%In

(=1.26)Al-1%In
(-1.30)AI-0.5%In

Natural Electrode potential: E(Vvs. SCE)




-0.18 Ni -5%A A2017(-0.24) (-0.56)A2017 -0.67 In A5052(-0.65) (-0.68)LMAS
99. 7%l (-0.70)A5052 (-0.86)4NAI Al -5%n(-0.84) (-0.96)5NAI (-1.17)Al-5%n
(-1.26)Al-1 %n (-1.30)AI-0.5%n Natural Electrode potential : E (Ws.
SCE) What is clainmed is: 1. A conponent for a filmform ng equi pment form ng
athin filmon a substrate, the conponent being characterized by that a
metal filmlayer electrochemcally |ess noble than the matrix netal

mat erial of said conmponent is fornmed on the surface of the matrix netal

mat eri al r oy Ea.t her mal spraying, vapor depositing, sputtering, |amnating
or ot her %8&5% .lmE‘?lSThe conponent as claimed in claim1, characterized by
that a second netal filmlayer electrochemcally nore noble than said

matri x net al erialyi 0, i il m.| ayer
t hrough t her namlait'spr aﬁ %g‘np‘%%%gf"q a@%@ﬁ?ﬁ‘%?@%ﬂﬁ‘e@%@?%ﬁi fﬁ%‘% ioﬁ]g? or ot her
process. Sibstateetthed compeheaanbeigga chamaploriestt Bywor that f | metdr filmg leger pnent ,

char act erdgdfbelimichy 1851 &6018 hil el EBLDARIHRCHAT FPuBedrfifonfHON Tl by

the film Ttormng i pment, the conponent as clainmed in claim1l or 2 is
di pped i nfosmed earthe gurfaqeeidthe anateranetalamatgepbdireush theymal spraying vapelof t he

filmfor nagigsiﬁﬁ%’%ghﬁém{g; PRihAthg GOMRPPRREss, 4- The nmethod as clainmed in claim
3, charactérize y that a positive electric field is applied to the matrix

netal material of said conponent dipped in the cleaning fluid.
2. The component as claimed in claim 1, characterized by that a second

metal film layer electrochemically more noble than said matrix metal material is
formed on the surface of said metal film layer through thermal spraying, vapor
depositing, sputtering, laminating or other process.

3. A method of cleaning a component for a film forming equipment,
characterized by that after a thin film has been formed on the substrate by the film
forming equipment, the component as claimed in claim 1 or 2 is dipped in a cleaning
fluid to remove an deposited film consisting of the film forming material from the

component,

4, The method as claimed in claim 3, characterized by that a positive
electric field is applied to the matrix metal material of said component dipped in the
cleaning fluid.





