I *159159* Components for a Filmform ng Device and
Met hod for O eaning the Sane Technical Field of the

I nvention The present invention relates to a conmponent
for a filmformng equi pnent which uses a film

formng material to formvarious thin-filns,
nmet hod of cl eaning such a conponent. Backgr4® “m‘“““m““““m
I'n a manufacturing process of semi conductor c onent s
used in large scal e SPECEBGAEIONI rcuits (LSI), soP8F
batteries, liquid crystal displays, plasm displays

and the Ilike, the filmform ng equipnents for formng

€ inponértsforomFil mbforming Pevice and Method for Glganing the pame
sputtering, CVD or other process with a filmform ng

ma}teri al S has beeq used. The aforenenti oned
TeclinitahKieldrof thye Inventiopn] has al so fornmed a deposited film
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cleahidkBudH 4 Bdpsneneen forned therein. The aforenentioned
deposited filmthickly accunul ates on the conponents

as a nunber of substrates are successively processed
Backgrouadnsditi | ns thereon in the film formng equi prents.
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film This reduces the yield in th rfanufact rlnsg
depgsiiténg, SPUtering, GVdY 06 RECE REICESS BB gh’i" 9iag duaierials’has been
used-ai d- Open Patent Application No. 1991-87357 has
proppsed a structute in i . ' | ' .
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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 easily 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
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be re-used, however, it is difficult to renove the
deposited fil mthrough the nmechanical renoving
process because the above structure is configured to
prevent the deposited *@0002* film being easily
br oken/ separated in the first place. A chem ca
renmoval process for dissolving an deposited film by
use of a cleaning fluid has al so been proposed. Such
ﬁhmbmﬁgumdabnﬁwabagsmréqumpésﬂnhur a conponent with a

dep%'ch@lglc i kdmhé r@&géjf viab &Nk tl:d“fiqimf use of a
o s

SIS vantageous I n

apou
clea@mgpﬂn%baﬁwisObbe%p@mﬁ@is&%datmml@ahepw@vé@o@ww that a

co éiohéﬁtqwﬂ? QCHCPQS&H fi1Reist Kipp&d Af thtcr&ea(r’ﬁ ﬂhfﬂgfof labbt t%ddays
eposi t ed

over conle such Ja
Thi§ 4 dilx«as@wtwpammptbaq thea CPTBRONE! M99 mg%éafs‘ﬁg%de than the
depfdiRAFERtepesdii® on el typds offthedlearti ﬂ@iﬂQMﬁ déb@snd& giogi t ed

f | | m while re d
brovreame heh &by faedteds LathQft Paish{ Rpplication No.
199ﬁﬂaéﬁéhhas(mogos,cdal aomponentdn witich, ad) fremgve the tdaposited film while

sup ' t . ﬁ%pu&?ﬂg?%? m@ﬁncongﬂg{j tﬁéMi Elpfacg AfO:W?ﬁatrix metal

materaaj,.(t B @bmunw@ arritsadlios) mdh@ aferergertionsd cwmmnemhﬁ q@ﬁ@rled svith
a 10@%'% Q‘F cf?l?ts%[db?é n{e?alga er%ﬂﬁ@t’éd‘brf d ﬁ'l%ta@lrﬂldw)eas@y BB Sn acid

I m t
clea,ngxgdﬁlqlgt tggﬁllgq%mgtq mi gcg)\é%gpgeég)r Iﬁé;gﬁﬁy) a porous metal
fllnﬂB@mngHén 2rmed®rer tthe 1@@&@11@19/ §dluble meak heer (g, keaveatent
d adtéay sol uble netal filmlayer fromthe edges of
OC‘(‘Wg nmponent and surface defects of a deposited film
it dWVbeolkheedearihg flulidweachesethdi lowes odaddly solubteametal Ifiim layer

froth qy@%deg%g é)'f gﬁeaédergﬁ(?nehi Eﬂ]su-ml%é %Ef&:% oftahgepggﬂ&ﬁfiﬁﬁ Gt fiiskdlves

thlStl'PW%f TS@?ll}’o’iPl“‘?lﬁ metad f’émd?‘)éﬁffréhthﬁ @ﬁgdl% nponent accor di ng

tO 1R rdibieO the dépositb® iBMEEan bé ¥BpA2ated %rﬁetﬂé“doﬁfboh@nt for a
arate the de@losn ted filmfromthe cogr&gnent

Shoft e TICeBFiy I the PiAgDeplaRsde fomRRNanE erording to e § pl‘lOl‘ art,
hovxfe@ald tlh)e-]ﬁb@iod bqufmtta|se1fardttﬁnﬂlcad/tfpbswddaf1]hh érom the component after

| fil he |
e SR BLAL DG PGPS Al AR SS R E SP Y
afommnsoneﬁhpmous mm@alpfehm d@i d‘issolvmmhc Howke readitpenkuble metal film

layg'lpgtﬁ@eeﬁ R aEBQSodo%?sn rI‘Bgs filnkd Herﬁfﬂnfof; Whﬁ&' tﬂle )éoﬁiﬁonent is dlpped
shoy t ened. . However, .the conp gent nmust

in theyClemang ﬂ@%?%cqrtamlﬂ b sforigne ngOVFYRE, thp éQH!PPP?ﬂj r\?lﬁ*t yet be
dlpmlt mathlelctlédnengzlﬂﬁﬁigﬁ)rtmldngetlmémtcgumnm abt aditde idamage to the
t q m)relthe damage to the matrix netal naterial
maéllxgge dUUFYe from the selection of material for the
af orkamthatmanacthel daneagertodtie Inyatsp mdsalematetial alko Iresuitayfeom 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.



In other words, the prior art selected a netal nore
easily soluble into the acid cleaning fluid than the
matrix netal material as the material for the
aforementioned |ower readily-soluble netal film

layer. If the matrix netal material is alumnumor its
al l oy and when the conponent is dipped in the cleaning
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process, a local cell is also forrned 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
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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.



Best Mbde for Carrying Qut the Invention Fig. 1(a) is
an enl arged cross-sectional view of a conponent for a
film form ng equipnent in which a netal filmlayer 2
is formed on the surface of a matrix netal materi al
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materigld along il theagetghilamlayer 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



in Table 1. If the matrix nmetal material 1 of or an
alloy of alumnumis dipped in the cleaning fluid for
along tinme, therefore, a local cell may be forned
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3 is Al alloy (the natural potentlal of JIS A2017 is -0.56 i 1n one mol/l of sulfuric acid
liquid); and the matrix metal material 1 is Al alloy (JIS AS5052) 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.
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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.
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(-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 clained is: 1. A
conponent for a filmformng equipnent formng a thin
filmon a substrate, the conponent being
characterized by that a netal filmlayer
Whet isslaimedisni cal |y | ess noble than the matrix metal
materi al of said conponent is fornmed on the surface
of the matrix netal material through thermal spraying,
vapor depbspmpergnt &34 filip forgning savipmenhipryingod Hug film on a
subRk€eShe Zompbent OBEMBE thadstetized NBY ihht Cladimdtdl film layer

s e s I TR
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characterized by that a positive electric fieldis

appl4i ed tog [ I [ 0 i

ot pps‘é i ,At\klga‘?h%fég ﬁll’éﬁlgﬁg fbu?ﬁﬁéc%{eh?kor ! 88 AP Hhent,
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.



