PLATI NG APPARATUS TECHNI CAL FI ELD The present

invention relates to a plating apparatus, which _
conducts a plating treatnent by using a diaphragmto
separate an anode positioned in a plating tank from
an object to be plated such as a wafer, a
printed-wiring boars,AANG APPARARISBACKGROUND ART
Conventional ly, various kinds of plating treatnments
have been conducted on objects to be plated such as a
wafer for a sem conductor, a printed-wring board,

and the like. As an apR@HNIGALfEIEL.Donducting a plating
treatnment on such objects to be plated, jet-flow

pl at iThg paggritivendion aelatesdocnplating ppparatasy which conducts a
apparatus is, generally provided with: an opening on
Rﬁﬁea reairpsnidey using Ié‘eallﬁlP'Hﬁam lo5pPgEatg acanpdegpositioned in a

sol.uti,on-supply t.ube for -supplying a plating. solution
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while a plating sol u@ﬁ@KGR(ﬁﬂ@'AF@‘ﬁ t hrough t he

sol ution-supply tube toward the object to be plated.
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treatnment on a surface to be plated of the object to

tendhicecedn abjbctotodae plata] sugh a4 & eafér forrsmicohdudtor, a
objects to be plated that are to be placed on the

piveiatvyring boseut aadithalike. rApeaapparatue foretonduoting a plating
| ati ng apparatuses are now Wi dely used as a
BRIMGRPNSUSAObIests tbe plated. jetioM piatingranpatuses are
utomati on of a plating treatnment. Although the

? Wi ow pl ati ng apparatus has the above-descri bed
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sUnphdig weplétingosolution toward the object to be plated; and an anode
positioned in an opposed manner to the object to be plated, thereby a plating
treatment is carried out while a plating solution is supplied through the
solution-supply tube toward the object to be plated. Due to capability of
conducting a uniform plating treatment on a surface to be plated of the object
to be plated and conducting a plating treatment while objects to be plated
that are to be placed on the opening are sequentially replaced, the jet-flow |
plating apparatuses are now widely used as a preferable one for small lot
production and automation of a plating treatment.

Although the'jet-ﬂow plating apparatus has the above-described
advantages, a film, for instance a black film or the like, to be formed onto a

surface of an anode may be broken away into a solution and become

impurities to flow in a plating solution supplied toward an objective to be
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-1 plated, thereby possibly causing a negative effect
on a plating treatnent. Additionally, air mxed in a
sol ution or bubbles generated from an anode sonetines
reach a surface to be plated, thereby inhibiting a
good plating treatnment. In this jet-flow plating
apparatus, therefore, a diaphragmfor separating an
phated tthereblyepaskiblyeck using amegaticeeffactan aplptidg wiaatmenta
plating tank (see Patent Docunent 1: Japanese Patent
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350188/¢0o®Nt, it is not an easy operation to dispose
a diaphragmwithin a plating tank to assure isolation

of  dhedelsittav plating appakites hating kedippltageh afrapged adithin, a
when a diaphragmis arranged in a cone-shaped manner

platiag fank anghownin Betent Blocumeph  ¢asistsDo degative Impes‘.tlc h
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Ci rcunst ances is an object of the present

invention to prOV|de a technol ogy, which enables a

di aphragmto be arranged in a nore facilitated
DISCLOSURE OF THE INVENTION

However, like the above described prior art document, it is not an easy
operation to dispose a diaphragm within a plating tank to assure isolation of
an anode from an object to be plated. Especially, when a diaphragm is
arranged in a cone-shaped manner in a plating tank as seen in Patent
Document 1, such herculean operations were entailed in producing or
maintaining an apparatus because a special mounting jig should be prepared
for avoiding some inconvenience including wrinkles from generating in the
dlaphragm or cone-shaped diaphragms should be arranged in a divided
manner.
| The present invention was made against a backdrop of the above
circumstances, and it is an object of the present invention to provide a

technology, which enables a diaphragm to be arranged in a more facilitated



-2 manner in a plating tank of a jet-flow type plating
apparatus provided with a diaphragmfor isolating an

object to be plated from an anode. In order to solve

t he above problem the present inventor inproved both

the plating tank and solution supply tube to reach the
present invention, i m@ich a di aphragm can be

AR A0 & maﬂngetaakéf%dgt QW fyRenplating pRPAratYS proxided with a
T B R S
" s o BRoE A8 8 drGiibm, i iR Fllehhy fbiuEH botn
395 Pl 14 84 sbiifion SHPAT HbE 1 ReeBhh Brediie #RGon, in

s @mﬁragmi ¢l [ hﬁgnéétfinothb%lqétirggqaﬁﬁ iPh#H&e thefBted

t he anode, erein an inner wall of the plating tan
insarmeoy | The prédemt invéintiph isg piatiegiapparatus hsving a platihg tank,
for fixing a peripheral end of the diaphragm and the
gdlich plafing tani sompiises: as apenphgseiwhichaarobjbct olde plated is
consi sting of an inner tube and an outer tube. The
placed; a@@gﬁwasstmw twperdor sipplying a platingselutien fexard the
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processed the periphery thereof so as to be fixed

sncompossd ofddualftubd eonsistingef armimner aitd arsd ah votdranbed
to have a.through hole at a center of the di aphragm
The dungt tuee bas ahdnnentebe padealiowedde pads tioagh attheough-hole
quri phery of the diaphragmis fixed on the

raseral ghegder obedianhiaem anska diaphsagra drogghthede fidngpart
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fixed in the plating tank.

In the present invention, the diaphragm to be arranged in the plating |
tank is preliminarily processed the periphery thereof so as to be fixed at an
inner tube of the plating tank, and is also formed to have a through hole at a
center of the diaphragm, through which the inner tube is passed. Theh, the
periphery of the diaphr‘ag‘m is fixed on the diaphragm-periphery fixing part
provided on the inner wall of the present plating tank.  Through the through
hole provided at the center of the diaphragm, the inner tube of the
solution-supply tube is allowed to pass. An outer tube part of the
solution-supply tube of the present invention is separately fixed in the plating

tank, an inner tube part passing through the through hole of the diaphragm is
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sol ution-supply tube of the present invention is
separately fixed in the plating tank, an inner tube
part passing through the through hole of the di aphragm
is -3 inserted into the outer tube, and the entire
inner tube is allowed to shift until the inner tube
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thereby the di aphragmis arranged in the plating tank

fiking partprokidedrorsthetinnerwalhnof the, pr%étﬁéplétlmg tehlapdichitie
is formed with a periphery shaped in confornmity with
thf@ugfmhelaﬂﬂ the liigphragmtis fxed tn & dippheagmahbugbrhalel fidngtpart,
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It is preferable to provide the plafing apparatus

aranget inga platinh damk esamextremuelyrdasymanidr. aEdpeealy, en a
solution flow path fornmed between the inner wall of
¢iapheagne whickbie venyl difficsitdathandleffor inétanbe oherdemedibe a soft
when the i nner tube has been fixed to the outer tube,
mgteriahgp ﬁmaﬂgn mgﬂteSiSn@estﬁa@ntdﬁverﬁionﬁeam@ possible to
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invention with a diverging solution flow path formed between the inner wall of
the outer tube and the outer wall of the inner tube when the inner tube has
been fixed to the outer tube, for supplying a plating solution to the anode
chamber, which is formed by separating by use of the diaphragm from the
object to be plated. When the interior of the plating tank is separated via the
diaphragm into the anode chamber and the cathode chamber where the
object to be plated is present, it is necessary to secure a soIL;tion supply path
for supplying a solution other than a plating solution to be supplied to the
object to be plated, in order to exehange the solution present in the anode |

chamber. In such a case, if the diverging solution flow path for flowing the

- plating solution to thon the strength e anode chamber is formed on the
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for supplying a solution other than a plating solution
to be supplied to the object to be plated, in order
to exchange the solution present in the anode

chanmber. In such a case, if the diverging solution
flow path for flowing the plating solution to thon
the strength a anode chanber is forned on the -4
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side, thereby making the plating apparatus structure

thesahdde shamber. sitie, thbiebyanakingittie paitidgsippakitas bucture itself
provide in the anode chamber a sol ution di scharge path
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t he anode chanber side out of the anode chanber. The
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HLatRes dhe Eé‘rtéﬂeesh{;%‘ﬁhs “Ferle Sharmber. athe RElusipa AiscBarge
Bibl i b Broitd 88 ach s, 4 SxariBle | (giSadrivailptihp iating

m&'tﬁggg&gﬁd?ﬁ% gpjéa hngeet#&r g{ﬁ\@%&aﬁémﬂmpeﬁé%g

IS a era ragm o

SRar YVhE rasEas s i plhﬁn? BSIUHbﬁ%ﬁB&Id'H@’ﬁIﬁﬁIl@B u*i’c@ circulated
arranged in the plating in a cone-shaped nanner.

within, aad alisohargdd Mteafdln@aho@@ ghambar apmoedaiely. a
. cone-shaped manner so that its periphery rises, air

bubbltds aE@rﬁﬁbﬁawg iff the diapteagmaoafdhevplatingrapparatlis agconding
in %I inati on of the diaphragmtoward the peri pher%
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thereby effects of the air bubbles can be circumvented. In order to arrange
the diaphragm in a cone-shaped manner, a position, where the diaphragm
through hole should be fixed by use of the solution supply tube, only has to
be determined lower than a horizontal position of a diaphragm-periphery
fixing part provided on the inner wall of the plating tank.

It is further preferable that the plating apparatus according to the
present invention is provided beneath the diaphragm-periphery fixing part
with an anode-chamber solution discharge port for discharging a plating
solution out of the anode chamber, and the anode-chamber solution

discharge port is provided with a filter for removing impurities present in the
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fixing part provided on the inner wall of the plating
tank. It is further preferable that the plating
apparatus according to the present invention is
provi ded beneath the di aphragm periphery fixing part
wi th an anode-chanber sol ution di scharge port for
EhﬁChar |ng a plating solution out of the anode
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object to be plated, inpurities will mx in the
thet éntie pllaimgrag)ilﬁ(nmand therefatetitis fedreda negativefedfacethay be

negative effect may be caused on a good plating
Pal@ﬁdrﬁa’hﬁ goed plating treatmant.,  Infthistrespegtuif the impurities
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nvention I nher tube has a

cap PaftheMhitRE p@%@ra?ptahﬁuﬁ%Eb&'@lﬁ{@/to%etﬂ?éserﬁ%\%rntlon Jtis

tube, and on atip o he cap part, there is provid

preéerdblephttagmet fubeugls-d104e phitwHich pévdrs thé Béﬁpl@érﬁ@f the
preferable if an upper end of the outer

puterfubed and on atip ahtiwesarhparbdhesas proided mfpﬂmpbmgm
‘for supplying to the anode chanber the platin
@m%&h-gwefﬁxmﬂ RRYL.t HE isugfpo Preferableif @mg)r@meud.qﬁ %he pUlEw
PR AR SR A B
e e b o
ﬁﬁw fath, and the anode-chamber solution supply port be provided at a
position higher than the horizontal position of the anode-chamber solution
discharge port and the diaphragm through-hole fixing part be provided at a
position lower than the horizontal position of the anode-chamber solution
discharge port.

The interior of the plating tank where the diaphragm has been arranged
is to be divided into two chambers consisting of the anode chamber in which
an anode exists and the cathode chamber in which the object to be plated |
has been arranged. \When an object to be plated should be replaced after a
| plating solution has been supplied to each chamber and a plating treatment

has been completed, the plating solution is sometimes discharged. When the
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position | ower than the horizontal position of the
anode- chanber solution discharge port. The interior

of the plating tank where the di aphragm has been
arranged is to be divided into two chanbers

consi sting of the anode chanber in which an anode

exi sts and the cathode chanber in which the object to
platipyg soldiontin dhe plaiting tanknipasibesth discharged) anct thecdlamragm
pl ated shoul d be replaced after a plating soluti
gHSrgRs ffody b nlaiing spheliomand isrposatidthe Cb@ld‘i"ﬁlg" ftself will be
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di aphragmwi I'l be in contact with the air,
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Under the condition, the diaphragmis likely to

diapbragm &b belused,nthembﬁ’m wetfabiliynefithe didphregmiwitthesspect to
deterioration will be dependent on a type or quality
Hre plating selkpen aihbe detﬂslocgi@d T reherhf tée witandeisi the yanotle
th h t t he_pl at | ut
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inajet-flow pl atlng apparatus a condition
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positively maintaining the plating solution |evel
thieghiating seiutior evpbisighenihaafthe pesitioa pif theydiapheageo plawedn
after the plating solution in the plating tank is
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e i Lt T Blata solifiB e oS s pietim selufin i thea

Hhﬂlfn]ge Eantm‘?zg Bé]e% discharged should be maintained higher than the
position that diaphragm was arranged-in the plating tank, namely the
diaphragm should be present in the plating solution. Therefore, the
apparatus was adapted to have a structure, where the inner tube has a cap
| part which covers the periphery of the outer tube, and on a tip of the cap part,
there is provided the diaphragm through-hole fixing part, the anode-chamber
solution supply port provided on the upper end of the outer tube is provided
higher than the horizontal position of the anode-chamber solution dischargé'
port, alnd the diaphragm through-hole fixing part is arranged lower than the

horizontal position of the anode-chamber solution discharge port.



position that diaphragmwas arranged, in the plating
tank, nanely the diaphragm should be present in the

pl ati ng solution. Therefore, the apparatus was

adapted to have a structure, where the inner tube has

a cap part which covers the periphery of t-he outer
tube, and on a tip of the cap part, there is provided

t he dnadRitiagnas descihechabeve;, inadeptingra strueture for achieving a

anode- chanber, sol uti on supply port provided on the
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the plating tank 1s discharged, it is preferable if a
loater-tabein thersohditni-suppie iibeehavinga dvatithestruchat. t With
plating solution in the anode chanber will not fl ow
sueh akipsk-flavepisivention devte provided, aicadditiorgisdecurdlp a
di ver gi n%vsol ution flow path which is fornmed between
eRlevARlE WhSIBE SiABNEE isjTIaersed i aipatingdank even when the

 RY SRR lpIbRY Rk fidbehein WRchardede br ovi ded. a

dict i . i ; i h 1 0S., .
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pivestitigl a bratiag tsofitionith beSsupplied esvaddeart SbjBEOY tféeplftagéra. Ina

i nner tube with a solution flow diverting nmeans
plating tieagmentdfar objesbioutd plated) ithe semetimesdevengy tedried
object to be plated. Ina plating treatnent of an
anindemmityoba pEahagéhlpkn@ss, andmspetiaty insav alley platingya r ed
g uni for{n' t]y oI%ja pl ating. thickness, and especially in
AMPPBFHLPIR PRGN &ompa%@@neﬁp@cmaw SleRensdigg on the type
it . Specificall dependj.ng on t type, of a
SPEBRAb AL bRE! Bt RN b rondeamant shon
B4 &hiMtthié B8R Heritt§ Nthe uniformity in both plating thickness and
plating composition may sometimes be realized across the p!éted surface of
| the object to be plated due to greatly affected by a flowing condition of the
plating solution supplied toward the object to be plated. Especially, when
the plating solution supplied toward the object to be plated flows in a manner
that it spreadé from an essential center of the object to be plated to a
peripheral directio_n_thereof, the plating thickness in the central area of the
object to be plated may sometimes become greater than that of the
peripheral area. Further, for instance, when an alloy plating treatment
including a Ag-8n alloy plating is carrié_ad out, the alioy plating compositions in

the central area and in the peripheral area of the object to be plated are liable
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as an electric current density, the uniformty in both
pl ating thickness and plating conposition may

sonmetines be realized across the plated surface of

the object to be plated due to greatly affected by a
flow ng condition of the plating solution supplied
toward _the object to be plated. Especially, when the
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tube_in the plating apparatus of the present invention
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supplying direction of the plating solution to be
wnppl ltéslalso@oceptabientoeaddpd aesttumivre dn whichob flewtdividinge .
pl ated  does not disperse. Specifically, a disk-shaped
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plating apparatus having a diaphragm for separating an object to be plated
and an anode. The present invention further improves efficiency in a
manufacture or maintenance work of a plating apparatus withoﬁt causing

wrinkles in a diaphragm even when the diaphragm is arranged in a

cone-shaped manner.

BRIEF DESCRIPTION OF THE DRAWINGS
~ Fig. 1 is a schematic sectional view showing a plating apparatus

according to First Embodiment;



direction of the plating solution into the plating
tank. As described above, the present invention nakes
it possible to arrange a diaphragmwi thin a plating
tank in a very facilitated manner in a plating
apparatus having a di aphragm for separating an obj ect
to be plated and an anode. The present invention
furt g 4 ﬁpﬁ'b@éndodﬁd pehamatic crosa-sentional yisvuskowing a
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a plating apparatus according to First Enbodi ment

Fi 9. Fi.iSsis@ sahieematic sectioral vidw showingy @ pidingepphdtus
installing a diaphragmin a plating apparatus
aecasdimgrts S&ﬁondr&nbmﬂdmt,nent Fig. 5is a schematic
sect onal, vi ew ShOWI n pl ati ng apparatus according
to SEKLRJS BB ngaticazrpg&aﬁct@qgl vigudshoyviegrat i c
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t ube of anot her ocll ment; Fig. 9 is a sectional view
for FigoBas ﬁh@(p‘dﬁ%d%ﬂh@?nam STURBHhA VidiP8hSWME solution
supply tube of another embodiment;

Fig. 9 is a sectional view for explaining the solution supply tube shown
in Fig. 8; and _

Fig. 10 is a schematic secﬁona! view showing a plating apparatus

according to Third Embodiment;
BEST MODE FOR CARRYING OUT THE INVENTION
Preferred embodiments of a plating apparatus related to the present

invention are described below with reference to drawings.

First Embodiment: A schematic cross-sectional view of a plating apparatus

according to First Embodiment of the present invention is shown in Fig. 1.
The plating apparatus shown in Fig. 1 is of a jet-flow type, which is for
instance provided with a cup-shaped plating apparatus B having: an opéning

10 on which an object to be plated W such as a wafer or the like can be

~10- -




in Fig. 8 and Fig. 10 is a schematic sectional view
showi ng a plating apparatus according to Third
Enbodi ment; BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
Preferred enbodi nents of a plating apparatus rel ated
to the present invention are described below wth
reference to drawi ngs. First Enbodinment: A schematic

argeged.a leﬂm-suprélwt@be 0 @ra%uwl@q;wl%ttrwolmmar@
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er or theli ke can
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solution toward the object to be plate

mrthe latirgctank @; adGirael dhseited A;anda cHpBes @ﬁambeﬂ e:rfotr 0
the object to be plated W In the plating tank B,

plating anobjesttabgedataddi aphragm F i n a cone-shaped
mannegr for isolating the object to be plated Wfrom
t he 5h@@@eemsc‘tor@memtlnm@nﬁu%igﬁowd atopverg 461, an
atl tank B, .an anode_chanber A; and
%ﬂ@ﬂ%ﬁ%ﬁf@ Erpd rconpjnaﬂntﬂgoatac&w'tea periphssy of theOI
T f. t tankBlsforrre
Bhietfe ﬁ?@‘%' ”&gﬁpaﬁﬂmﬁﬁ?pﬁ qenglsuppsiid o2
(o) . to
FReRe e fortiey B ind b ﬁ%”?d@““?ﬁ*‘éﬂﬂéﬁﬂﬁ%a 4”64@& or
diSéhargé paitie40 Sorf é’bﬁﬁﬁ *%%ﬁléhréubﬁﬁ‘ed)mrﬂghégbjf Bt )

plating tank B a sol u ion discharge path 4

phated Wy Jtlewslating solpiidn gldchargetidhidughahé eelutibh ditharge
plated W The plating solution discharged through the

path 40 passes shroagh @ walaohthé@latirgstask thand grsent vabl  of
the plating tank B and is sent to a not-shown
tahomdL Rialing-seltian stasgae tamkk .

As Fig. 2 shows, the solution-supply tube 20 has a dual tube structure
comprising an outer tube 21 and an inner tube 22. The duter tube 21 is
provided at an upper end side thereof with an anode-chamber solution supply
port 211 for introducing a plating solution to the anode chamber A, and is
formed at an upper end thereof with an engaging part 212, which engages
with the inner tube 22. A tank-fixing part 213 is provided to allow the outer
tube 21 to be fixed to a center of the bottom of the plating tank B. The inner
tube 22 is provided with an inner tube part capable of running through a
through-hole formed at a center of the diaphragm F, and with a collrar 222, for
fixing the through-hole of the diaphragm. An under side of the collar 222 is
formed with an engaging part 223, which is adapted to engage with the
engaging part 212 of the outer tube 217.
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As Fig. 2 shows, the solution-supply tube 20 has a

dual tube structure conprising an outer tube 21 and

an inner tube 22. The outer tube 21 is provided at an
upper end side thereof with an anode-chanber sol ution
supply port 211 for introducing a plating solution to
t he anode chanber A, and is forned at an upper end

t her &stFigi 1 ishaws cany igien gvaliaofthe patingtianin Bds gemaded with
the inner tube 22. A tank-fixing part 213 is provided
fizphragiwneriphsit fbding pag&0fer fignga periphery of theatiaphragor F.

he .hottom of the pl ati tank B. The inner tube 22
Fy- Srd@ndiarded yiew @wﬁgghpw&@ pant of thestiaplragm-periphety

fiog BPR . - e R s e Sy BingosiE B0 Songiiylen g part of
1 Py o e B R 0B l) Buled
hfia@iR@ bar 509 BPHAAS tH b%@ gcﬁ WD F. 2Ben@bith the

the outer tube 21. = Ws,” an i nner

diaphragim taktacihg thiaftts 0 18 fikerd is Braviddd 88 dnbiléthamber solution
di aphragm peri phery fixing part 50 for fixing a
fischarigerporb$02 for dischpinginga Matind-sglutién bat afitherdnadged

vi ew, which shows a part of the di aphragm peri phery

ehamber Har Ongbe aniededihaprhesgoiytioni disrhaygs peiti§2pthere &0

consti ug_ﬁs gg) rt of the inner wall of the plati ntg

sARoes 2 Sfier 503 fraomeuinomrica PiRenAgihe Rladmsolgion.

EZLLQ?%FE%%«#%%%@%%&BSQieﬁ?ﬁrg%@&fm‘nr? “Pigfieg BBparatus of
. . . . 02

Plateses aoadntes SRSt UHED aflHGa BfofeSle

groaeReresA1) £Y3) s iﬁ%ﬂﬁg%@?‘ﬂﬁfh{é@%m Fg'gt ‘3? HDAEHEr of the

iTter 3

port 502, theré is arrange or renovi ng

bottom iof thesplatieg entk B nthehsutéd tabe2d is aktdEhéd andeXd anode
procedures for installing the diaphragmin the plating
elpptarde 88 ininstalled. piTher theaidpitagerperipherdfisioyipaeids0,
Fig. 4 specifically shows such rocedures (1) to (3)
whigh iCﬁgtB&uteSr@ paRof thepal of e feinkds installedhand éhe peripifery
m | ating tank B, the outer tube 21
(gﬁﬁg{i(ba?f&]tﬁ%sg{nj{]'@t {X%quﬁ%gggs 0? the diaphragm-attaching part 501.

See Fig. 4 (1). Next, an inner tube part 221 is introduced through a

through-hole FH formed at a center of the diaphragm F until the collar 222 of
the inner tube 22 contacts the diaphragm F. See Fig. 4 (2). Further, the
inner tube 22 is shifted downward and the inner tube part 221 is inserted
slowly into the outer tube 21, the engaging part 223 of the inner tube 22 is
alloyved to engage with the engaging part 212 formed at the upper end of the
outer tube 2'1, thereby the outer tube 21 is fixed with the inner tube 22 to form
the solution-supply tube 20 having a dual tube structure.  See Fig. 4 (3).
Simultaneously, the through-hole FH of the diaphragm F is also fixed via the
collar 222. It should be noted that in this First Embodiment, since a

horizontal position where the through-hole FH of the diaphragm F is fixed is
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electrode 30 is installed. Then, the

di aphragm peri phery fixing part 50, which constitutes
a part of the wall of the tank is installed, and the
peri phery of the diaphragmF is fixed by neans of the
di aphragm attaching part 501. See Fig. 4 (1). Next,
an i nner tube part 221 is introduced through a

sét lowgh thani thatof therdiaphragmeperipttesy figihgtpaet 50 withwich the
until the collar 222 of the inner tube 22 contacts
prEPRpn S thedaphragse FAs fixed, the diaghragmdr is instalied imar

t ube 62 is shifted downward and the inner tube part
sone-shapeg BaNBEr. Jdndhe poluties-surelygube 20thayinga duakiwbe

SREGHE IR e shhiaginG S BRE SIS Tefalreg hrrs. i s
Serha 0GR P s DS ERY BTyl SR8 oter
8| 8Rd w%tgrw%h%f%ﬁé ALk t;lﬁbe%ﬂuafhaﬁ‘i’é’% Y, Hid ur e.

See Fig. I mul t aneou the through-"hol'e FH

%luti@ﬁ—sdpﬁlghﬂ@é}ﬂn Forings &ln$din Ple?tiﬁ@-s}dhﬁidrhﬁjp ppairs£dde to
It should be noted that in this First Enbodi nment, ,
theniopermtubkeandzadivetging solution flotverath IS2efot Intrwidgbinga plalikh
of the diaphragmF is fixed is -12 set |ower than that
solutior talthepsolutipn upplppent 211 iof theyapede csambet A, whichiport
th peri phery of the diaphragmF is fixed, the
aﬂgﬁﬁmd?ﬁmdﬁg anfbealpperend sige efdhe ovtpidele.nanner. 1In

L1 A BHRBhL Y i 4 ek, otowing e
BB R P96% o S B L0 0 S Y o

bihardathdde bré%tregfe 8i02"&hd a%? Eng J'ggr% ir?éfgﬁ’edzge%gl}ﬁitally

is to say, the solution-supp orns a

1 fatrhgr gseniid 00 feiRlitoniay theSdbjeétao b plafed wnner tube

and a diverging solution flow path S2 for introducing
a pl bt theglating apparatusast stovapinufirsd Enshginenf)er plaBidg.  of
t he anode chanber A, which port 211 being provided on
Ferimand i carrigd sulin amarmer eafeloviubd irshfthe diaptheagm F is
e Th e et Rkt By dalcutieg e A eiaydcesriad RippRiLEes.
and’8 %atferl gsfl beﬂgsa%aébjggt%ibrégpt%t%%’is %gsitioned on the o;ﬁening 10
of the plating tank B.  The object to be plated W is depressed onto and fixed
to the annular support 104 by means of a not-shown depressing means
present above the object to be plated W. The periphery of the object to be
plated W contacfs the annular cathode electrode 102 installed on the opening
10, thereby plating current is supplied.

After the object to be plated W is positioned, a plating solution is sent to
the solution-supply tube 20, the plating solution is supplied toward the object
to be plated W through the main plating-solution supply path 1, and some of

the plating solu_tion passes the diverging solution flow path S2 of the
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annul ar cat hode el ectrode 102, and a top ring 101 are
installed sequentially to forman opening 10 for
positioning the object to be plated W In the plating
apparatus as shown in First Enbodi nent, a plating
treatnment is carried out in a manner as foll ows.

First, the diaphragmF is installed in the plating
salukioB-supplydiibe @0rand ib supplindtodiae aricdedchamber duttesugh the
and a wafer as being an object to be plated is

pekition sHpply@ert 2l .opening 10 of the plating tank B.

The object to he ated Wis depressed onto and fi xed

tot '_amﬂjﬁfalmi@mjg{aepliedmzpugh thednaingriatingeplution srpply
BB S5 o5 A5 in PR S pisr
i i R
i i t . . .
AR gl oo By 200, M RGN pytion sl

feolhet drddreSohaBtbertRed i@&ar?é’& oblt 8fth8 %r@@b%ﬂaﬁ{bér%olution
supplied toward the objec to be plated Wthrough the
dischamlegiorn§03 piavidezhinghig pliap pagi-getiphengdidagpas0.t he
| ati ng sol uti on passes the diverging solution flow
yritiee mesentdn thelplatisg lsolution is bpplischanged 86t afitde ianode
supplied to the anode chanber A through the sol ution
shaspbsr issemoyed by meang ofihe dBeubPBn suppl i ed t hrough

th ' | ati ng- ti I ath S1 flows to .
spr BB BepRIaiRA CarIES o fheAsoerdassribgthsgbodiment
: ' t owar d peri pher.

BBl 8 S B 1L ot Pafitul s SRl A ol

h . A0, . . .
et B a0 bR i o oo A A et ot
&ltrerasigdesinanRemosl oftthe Biaphr Sgh 26 §@irePfdr opBrations
provided in the di aphragm peri phery fixing part 50.
inolodinig ieptacenes of an mnbte weratalstgcartibd oudb Basily 4rel a
di scharged out of the anode chanber is renoved by
sihgequent inglallation efra §ERhragm wes asacanipdapimastiyso that

cording to the above-descri bed enbodi nent,
eflictency in"a maintenance work improved spectacularly.

Second Embodiment: in Second Embodiment, description is.being made with

respect to a plating apparatus having a different solution-supply tube in
structure from the counterpart in present First Embodiment. Fig. 5'is a
schematic sectional view, which illustrat_es a plating apparatus according to
Second Embodiment of the present invention. The plating apparatus
according to Second Embodiment is also of a jet-flow type, similarly to the
counterpart according to First Embodiment, and conducts a plating treatment
with an object to be plated W such as a wafer installed. In that sense,'
identical numerical references are repeatedly used with respect to an

apparatus having an identical structure to the counterpart according to First
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operations during a manufacture of the apparatus,
especially an operation where the diaphragm was
installed in a cone-shaped manner was carried out

. extrenely easily. Renoval of the diaphragmrequired
for operations including replacenent of an anode were
also carried out easily and a subsequent installation
&mbodimanh Hh@lssmyﬂraug% 4c aindidantally, sireeiprocediwes fiart

i.n a mainfenance work i nmprove

ef fi ci ency, ( d

%@'ﬁ_ﬁ%&l ‘ﬁ?@'}rﬁg@e@% or plAsthg; traatment aredaasieal " ly the same as
SORINFI: EpitingB. ihi] RamiaT BRreasis orver cuppl v
L0 1 b S L5 0 OB GRR oL nowm

Figs hela SBlutioh b tEBe 20RUH bR P RAASS hadRGY di N9

to Second Enbo the present 1 nvention:

ebaiplatelyaiisrent structaecheiflithe chontSRsn Scderimgitd it | S
also of a jet-flowtype, simlarly to the Counterpart

&rnimrdimegt. t i 6 starboksldde otoss aedticndl disy swisich iRistrates
treatment with an object to be plated Wsuch as a

Ve solutienssupply dube 20 ebaerdientocSesandrEmbadimenter As alill be
references are repeatedly used with respect to an
ypperstaqssirom figd. a0 eulentube21 Bas asimilar staicture to that

T TN T PTG
2 40 o RO 8 B O G R
fiphid LdiafBrrh Birb8gh-hb ﬁ)ﬂﬁ%b@tﬁb‘?ggt t Gm{a séﬂﬁio%l-sq}\gﬁ)ﬂ?tﬁjbe

apparatus according“to Seco i men sho

PO n tHe ﬁlaﬁn@apﬁémtdﬁbcﬁ)@ﬁﬁlfjﬁo Sekend Enbddimant isNASalled in a
tube 22 having a conpletely different structure trom

trfapneothat éhepimner iubeqyait 221 tand fhe s4p pEM22di sfané inrfer Gubeé22
I's an expl oded cross-sectional view, which illustrates
soner dbe grewnfesemss of thelsaitadtube @dr di ng t o Second
Errboirr$nt. As will be understood fromFig. 6, an i
out ef 'S fH& PR enlaigrd|sgctional yiqw vhich lliusirates the plating
' i . ' . The. i 2
%@%@8%%2% %ﬁ:vﬁ {@%igt b g\%h%%nthe soru%ohpsrll%rplyt tllJJBg 2% as shown
- in Fig. 6 is installed, a predetermined space, i.e. a diverging solution flow
path §2, is formed between the outer tube 21 and the inner tube 22, which is
installed covering the circumference of the outer tube 21, as shown in Fig. 7.
That is to say, in the solution-supply tube 20 according to Second
Embodiment, a plating solution flowing through the diverging solution flow
path S2 passes the anode-chamber solution supply port 211 of the outer tube
21 and moves aibng the shape of the cap part 225 of the inner tube 22, and
is-eventually supplied to the anode chamber A. The plating solution
supplied to the anode chamber A is discharged out of the anode-chamber
solution discharge port 502 provided below the diaphragm-periphery fixing

part 50.
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part 221 and a cap part 225, and at a tip side of the
cap part 225, there is formed a di aphragm

t hrough-hol e fixing part 226. The sol ution-supply tube
20 in the plating apparatus according to Second

Enbodi ment is installed in a manner that the inner

t ube rt 221 and the cap part 225 of the inner tube

22 PialRg appRiaHSAGTHEdng o ae@oa@mchumenﬁ the Fi g.

' ' I d ' l, . Vi Whj
Appdes2paRbst B Sufhig Por oL fefed e kuﬁ»eﬁw;ae
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6ol 35ppR e 201 HRRIded HafirudEs iRl highdh a5 g

. i I i . r
RO ATIRN oL Bl it SHRBS SR E ot
PrVRIZIEEIbREhE disphidsrhaiesiphely fidksy pHASD. t tRiséduedl, in
shown in Fig. 7. That is to'say, In the
thel plaiinhapparptus dedoediBg toSecond Egnbicdirhenteden when a plating
Enbodi ment, a plating solution flow ng through the
splutieryhag been disicbargddosut qf dhén plaing éardefor theepurpose of
anode- chanber sol ution suppIP/ port 211 of the outer
[apRCing an ghipchin e platesh §V.ielading selusion cap hessfores wittinshe

S e SRR K T
- o ' d .t .

SoBAB LRSI Bk i o e

A8 L Pnce AR SR BRI RGN R ot gty

inbRincanRpEcHpaR 0bjezoidibé Patsd PP the BRidhradrh F e44Bd i n
the outer tube 21 Jof t he 9sol uti on-sup%l %ube 20 is

probibited dramh canacting atmospHegictdiy Fugther, dificenthe anode
hori zontal position of the anode-chanber sol ution
¢hasabrerAyBap deen filed withayplatiog selution t aplating solution can be
di aphragm peri phery fixing part 50, Consequently, in
Wﬁﬁﬂ &%Q?aﬂaﬁﬁarﬂa@ platige danrfas dnitiatinsce ¢latingdmatment.
eve en | at.in sol ut.ion _has been. di scharged out
of CRUtfe ot rifle i iraace T Fid. EdpITagdiadosh
pifes ds%%hﬁﬁjb@ cﬁta%%tﬁé.(r At AhRe v BReEAP 135 the
store thin the
counterpart according to Second Embodiment as shown in Fig. 6. Fig. 8 is
an exploded schematic sectional view, which shows a solution supply tube of
another embodiment. The solution supply tube 20’ shown in Fig. 8 consists
of an inner tube 22’ and an outer tube 21, and a configuration of the inner
tube 22’ is different from the counterpart in structure shown in Fig. 6
according to Second Embodiment. The inner tube 22’ in Fig. 8 comprises
an inner tube part 221’ and a cap part 225, and the inner tube part 221’ and
the cap part 225’ are formed in a separated manner. The outer tube 21 has
a basically similar structure to that of the counterpart shown in Fig.6
according to Second Embodiment, and an engaging part 212 provided at an

upper end of the outer tube 21 is engaged with the cap part 225’. The inner
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plating tank so that a condition where the diaphragmF
can be maintained immersed in the plating solution,
as seen froma wavy line, i.e. solution level in Fig.
7. Therefore, every tinme a maintenance work is carried
out for, for instance, replacing an object to be
plated W the diaphragm F can be prohibited from
dubre part 284’ iatmosytedin a raannerfbat, When thé BaS paRL B REE been
chanber A has been filled with a plating solution, a
palinted) tathewautentuber? h eneandside df thedobé tube mpact 221 is

|l ati tank for initiating next plating treatnent.
gﬁ&{cﬁ maoyaklerhewesn the upperend ef thestuteritnbe 2l the @ip
[ ube of anot her

GRS e Bkl maparr 21
' t own in Fig. 6.
é%ﬁ% ?@hgg'ﬁﬁgﬁ%Bgc?fﬂ;oeg‘e‘;ﬂtgeﬁﬁ-ﬂe?@cti onal vi %yv, whi ch

; i ) ; e, enbodi pent .
The. Siftctic SoldiBnipBhibU R ShowR WERE R Uit o
afovable iﬁﬁ@ftubé%r?@?f?&%ﬁ@ra?igg%{s JHes Siﬂ:iiq.aé‘gaﬁPe Com

configuration of the I nner e 22" | feren

peroruadt efigad(a) ilustatescd stats whera plathigbolfion is supplied
according to Second Enbodi nent. The inner tube 22" in

piga phatingntank séth theuseroidhe solbopauppig 2ibe showa irrFig. 8,
art. 225, and the inner tube part 221' and the cap
g%ﬁ’ %@ i) ilusdrates msdaterwhers epplating solution és disdhergedivet of a

B o B, s Badba st o
FRBC(ETRI 221 T BofRf WPl BReite S Eds o mBin Sougon
i . : i ' in
Spiedcpward ke ile it LhimBaH Soldioh sushiy B 779 opin,

thetisbyettle tolatirgRs NG paddas tRd dVeRGing @,Gnﬁibg%w pdth&nd

i nner tube part 221' is vertically novabl e between

mbeesipioag teadhape bhiheastpepart QRS Akd adbé ReermBIly Babplied
225" so as to close or open the anode-chanber sol ution

tedhp ppogde chamber Apr bv cdeitast; whee aypating soidtiaf istdischarged

t e 21. Since the solution supply tube 20
@.ﬂﬁfﬁ p{]%?qg t@_nkgthﬁa{gng tube Piactddly is dep?ressed downward due fo a

pressure of a plating solution discharged downward to keep the
anode-chamber solution supply port 211 closed. Thus, when the
anode-chamber solution supply port 211 is closed, the plating solution
existing on the anode chamber side fills the anode chamber, thereby
maintaining for sure a state where a diaphragm immersed in a plating

solution as Fig. 7 shows.

Third Embodiment: In Third Embodiment, description is being made with
respect to a plating apparatus of a structure having a solution flow diverting
means provided in the inner tube of the solution supply tube according to

Second Embodiment.  Fig. 10 is a schematic sectional view, which
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novabl e i nner tube part 221', an operation as shown in
Fig. 9 can be performed. Fig. 9(a) illustrates a
state where a plating solution is supplied into a
plating tank with the use of the solution supply tube
. shown in Fig. 8 and Fig. 9(b) illustrates a state
where a plating solution is discharged out of a

dlusitrates 2 mﬂtmg/@pﬁ@tus @GQ?deg)tnSThIWEmb@dpnmtmi@e present
ﬁ@‘@&' B She lAfRgRRaratus, acsaiie st Thirg Emhonmeed isedssrof a
Rk Shost BBy 43 03 Sl Scouting e Segose Fnticgiment,
BFEELS USRAR I  REL e
Wéﬁ inglalli¥d s Ul@ﬂhbﬁf’ens‘e" iddMEica iR fa ?@I%F%n%es e repeatedly

contrast, when a plating solutlonls di scharged

oed \mﬂha’esp@cttta@h appagatus m@w@a}ﬁdaﬁﬁéal%%cmré to the
depressed downward due to a pressure of a plating

sounterpart decartingde SebondEmbodimeneehowhén Fig. 5.  Incidentally,
anode- chanber sol ution supply port 211 closed. Thus,
RINGA nrﬁ@edtaﬂ@&u" instalibgra disphieigomasd fpl plating trefrienit are
glose | ati ng sol ution existing on the anode

GEG) ¢ Af thosenid Rirsband Sesepd En;b%irr]@b;s detailed
H%%%ﬁ@gﬁ thesf 5 BRGS0l ut i on as Fig. 7 shoss. Third
made b P gttt dRRPAE RS TR B £ sclGt P ow

giveHHgUheaheBb Wp ﬂ)vﬁzf?aldjrh'émnpépwbg' ot Q&utl&‘?@ﬁ@oly tube

provided in the I nner tube o utlon su

20.coThk sglution fiSRCHIRSHIFGPOSH 1EHY is cﬁ"agstrdc@uﬂes which comprises
schematic sectional view, which -17 illustrates a

pistiut 6%, abbvafunsebsitapeti digesorilplated Havirpldifferdnt elzet fiem
present invention. The Fl ating apparatus according to
Q“Fﬁ'h ethergisaraeth coneenitieallysin the Stett 6111 oWhespbition flow

t t di to Second
Snd edans sl E%dfmm b mopnting fhe i &iramie a/mew%dw

PRl e el F RO R ShliBh w e fpairasary 66, 3 platng

écﬁm &plied from the solution supply tube passes through the meshed
stationary plate 63, advances along a solution flow diverting path formed with
the two funnel-shaped diversion piates 62 having different size from each
other, and will be supplied into a plating tank. Consequently, as indicated
by bold line arrows in Fig. 10, the plating solution will spread radially and flow
| within the plating tank. Further, owing to the presence of the strut 61, the
plating solution will be inhibited from being supplied in a concentrated
manner to or around a wafer W. |

Next, description is made with respect to a result of investigation
conducted on advantage of the solution flow diverting means of Third

Embodiment. The investigation of advantage of the solution flow diverting

-18 -



used with respect to an apparatus having an identical
structure to the counterpart according to Second
Enmbodi nrent shown in Fig. 5. Incidentally, since
procedures for installing a diaphragmand for plating
treatnment are basically the sane as those in First
and Second Enbodi ments, detailed description thereof
imeals wae gonduycted by employigg agirvAgtalloy adatogosalgtiany carrying
Thi r%%gb?@gi ment, a solution flow diverting nmeans 60
out 8 Ag&lioy RlatiRgiwiies targstedothickness ebYumi aiha w@fkey aving
t.uhe The splutjon flow diverting. neans 60 i s of a
5194k p{Peomiin i blep, and Seagudss e Bicknans: (aeiamter of
= j S| I Vi ifferent size.
?Hr'g]oﬁ%le(raacﬁ o?%gp%gﬁ’sd&?;tgg S%L'ﬁ@@:h%ﬂ g%?ﬁkpgcﬁ‘?tﬁ E%rngqqau{th
He TUFRBI. . Fy . o
e (TR SR oisI plp g =B RN Gl® 'Ar8otrolyte

aighbrRnewadhddfed s the' BidpPradif, &0 Hh iribIiBIO Wiectrode was
diverting nmeans 60, a plating solution supplied from

atiepted| ag theranedp@lecttodes pastheSiri-Agailop pldtingssiities, a
stationary plate 63, advances along a solution flow
apmerarcialy puailable platidg wotutionthaying Shiooneknishtigreof 50g/L

di version plates 62 having different size from each

~ 8rfl&rAg specentiatiop of Shasl was smpleved and a piptingrtreatment was

EReSRIT Ut EShandld T Vol tamherative d P apvening
i4 pj | at | K. , ' h

él?'gs n%veé'g)%‘)a{‘ﬁgg%@ﬁmdﬁ?mﬁ%eOftgiggilﬁ"r ﬁr& %@M’\gf&h% ?Ie

S8\t sBbPIF W BEhEYondmgupPp! i ed in a concentrated

manner to or around a wa er W Ne_xt, de_scription is
madelnihelmessiesients) bath frLIatid apparatid 8&dr&Rg to Third

conducted on advantage of the solution flow diVerting
Feosimént@hion ikfig.d Oritampled ) iandesplating appaitus not
advant age of the solution flow diverting -18 nmeans was

RoNifeswith e satwianflow divesingpeans by thel innentybsadf it on,
St ad g bmshasi & Siar & Gampagivg Bxerepler Joumm i n
&5815%8 rto cca}r[l]c‘ii UCI{%%S rrl—iA%galfo@eplétpggctl§ga%[ﬁ1sént /énq'iegggétﬁg V\?;fers.
The thickness of the Sn-Ag alloy plating was measured in terms of 13 points
on the plating surface of each plated wafer. The results are indicated in

Table 1.

[Table 1}
Average Maximal Minimum | Standard | Uniformity
value (um) | value (um) | value (um) | deviation | (%)
Example 1 7.69 8.08 7.32 0.24 4.9
Comparative 7.45 8.45 6.85 0.48 10.7
Example 1 '

(Uniformity = (Maximal value - Minimum value) / (2 x Average value) x 100)
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the i nner tube was 30mm and the solution flow
diverting path formed with the funnel -shaped

di version plates was about 1 mmin width. An

el ectrolyte nenbrane was adopted as the di aphragm
and an insoluble electrode was adopted as the anode

comm ) SPiE, nerSa iavas ontiges gt & ietREraREnanthy use of
SRS A o RIS e o
a8 1H4s e p@gg%&tﬁﬁtﬁﬁﬂp%ﬁp%@l&{n s's'tﬂ#’ﬁ %%W%rpart not

tenperature o curr enS|

picvided Wathy tHe |sémoﬁfﬂon@|‘tlﬁg n%oq('}&m;ﬂé}afl\r/é’ Behipie 1).

sol ution supply tube being 2

Viitls respeehicsunifopinity tvbﬁ.leﬁhdhaﬂl‘jlg aliearad éﬁe@é‘fﬁférsg lih) Ehlél(hess
Third Enbodi ment shown in Fig. 10 (Exanple 1) and

Eixatmpie 1ahowsatalisesiess tharohalfietinetrhs bh eoﬁmammmEiémWe 1,
dlvertlng means in the inner tube of the solution
proved dighuniformityrn glating thickngse: at i ve Exanpl e 1)
mere enpl oyed to conduct an Sn-Ag alloy plating
treatnment on respective wafers. The thickness of the
Sn-Ag alloy plating was neasured in terns of 13 points
on the plating surface of each plated wafer. The
results are indicated in Table 1. [Table 1]
Aver ageMaxi mal M ni muntt andar dUni form ty val ue
(pmval ue (pmvalue (pmdeviation Exanple
17.698. 087. 320. 244. 9 Conpar ative7. 458. 456. 850. 4810. 7
Exanple 1 (Uniformty = (Maximal value - M ninmum
value) / (2 x Average value) x 100) -19 As Table 1
indicates, it was confirmed that a plating treatnent
by use of the plating apparatus provided with the
solution flow diverting nmeans of
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Exanple 1 has fewer fluctuation in plating thickness
than the counterpart not provided with the solution
flow diverting neans (Conparative Exanple 1). Wth
respect to uniformty value indicating a degree of
evenness in thickness, Exanple 1 shows values |ess
than half of in terns of Conparative Exanple 1, which
MWhatdd claimieduisti formity in plating thickness. Wiat is
clainmed is: 1. A plating apparatus having a plating
tank, which plating tank conprising: an opening on
\Sa(hi cl(gﬂgn.ob' ect to be_lgat ed is placed;, a .

ol uf ALY BRR3ratusdeaving a piatingytank, whigh plating task ut i on

rd. the object to be plated; .an anode .positioned

SBHRBLSira §n APl e RBy Hstoiei Bbe HARAS Plhcesh Pagm

f ihS ' =o 0 fromthe anode,
SRR B eE 15 APpRRa bRIRRHER G beEeBiRtEpe

. PR : £ _ i
g‘e&:t.?%ﬁaer?gl enld of&fghde Igl aséﬁrtgg?r%]gbjtgﬁfa{os%é[)éltaﬁéod(n -dégpagl y

didphragm domipolaerg @e abjebitto BebiateePMsihihé BEoQE, an i nner
tube and an outer tube, the inner tube has an inner

t ube whereinain ionecdwaib opthesplatiny anghs provideaigith hol e
formed at a center of the diaphragmand a di aphragm
tiapbiagmperisheiydixing pait forffiing & piripherbend obthghdibphmagm,
nd the outer tube has an enga in(l;; part for fixing
sqlulicn-syppik tyhe is comPased &f at‘ﬂ—t% Wher eonsistivgraf eax ister
h h k-fixi fi [ h
O S5 A 5 e bk S ass
. , : i d b fixed
Hisahah g tntbigh ol WARASA 2 s RO ot b ot i HiabRrag
fPouGR-ABle iy b ARTd fﬂﬁ?‘ut rﬁ%gp{dﬁgp'-l‘{lﬂ%raﬁWhle cﬂ.[telt ttﬂjf)efhgrs an

outer tube and the o I nner tube,

sngeding partdonivang e inAerubewitHothellenantaBe pahedi@mmodated
which is forned by separating fromthe object to be

anchfustheb yas setaok-fixing phirbfohseafivad B. thd pdatiplgathihkg
apparatus according to claiml1 or 2, wherein said
di aphragmis arranged in a cone-shaped manner in the

Zg: glt'tﬂnegpltaaﬁé iagggragggg l aéiigg%g %Pa?r%rﬁltvyhsergi(r:acvsrrlgri\ Qgidtir?ner '
tube has been fixed to said outer tube, there is formed a diverging solution

- flow path between the inner wall of the outer tube and the outer wall of the
inner tube, for supplying a plating solution to the anode chamber which is

formed by separating from the object to be plated by use of the diaphragm.

3. The plating apparatus according to claim 1 or 2, wherein said

diaphragm is arranged in a cone-shaped manner in the plating tank.

4. The plating apparatus according to claim 3, wherein beneath said
diaphragm-periphery fixing part, an anode-chamber solution discharge port is

provided for discharging a plating solution out of the anode chamber, and the
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di aphragm peri phery fixing part, an anode-chanber

sol ution discharge port is provided for discharging a
pl ati ng solution out of the anode chanber, and the -21
anode- chanber sol ution discharge port is provided with
afilter for removing inpurities present in the
plating solution. 5. The plating apparatus according
Boodé-shambeosoltionkésthargespord is prosidet whith a filker far egoving
part which covers a periphery of said outer tube, said
Hapungiastpresentdn dhve plating solutionp t her eof with said

di aphragm t hrough-hol e fixing part, said outer tube
is provided on an upper end thereof with an

B R o P SRR B P S
A A o e P
B, A A 1SR 9 e

| dhmmmmprbﬁﬂédl@h'd?ﬁd:ﬁaériéﬂdﬂﬁe%ﬂvithsarpérﬁ’d/déj&?arﬁbena
position | ower than the horizontal position of sald

solutien stpplp portsot supElyingits taagsdetidmbér thEhratigrddimbn
apparatus according to any of clains 1 to 5, wherein

Bewing thraugh thediverging solltivadion pathaasd kakdi anodelchamber
diverting nmeans for diverting a plating solution to
BRIULRR BHPRIY PEB R PEPVIdE LB @ pESition highsr thaiua horizontal position

of said anode-chamber solution discharge port and said diaphragm
through-hole fixing part is provided at a position lower than the horizontal

position of said anode-chamber solution discharge port.
6. The plating apparatus according to any of claims 1 to 5, wherein said

innertube is provided with a solution flow diverting means for diverting a

plating solution to be supplied toward an object to be plated.
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