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The present invention relates to an apparatus for subjecting netals,
sem conductor wafers, etc. to plating treatnent and, nore particularly, to

the so-called a cup-shaped pl ating -apparatus. BACKGROUND ART 10 As one
type of plating apparatus there is avail able a cup-shaped plating

apparatus 100 used for the plating of wafers etc. As shown in Figure 6, the

‘cup-shaped pl ati ng apparatus 100 %Esmﬁﬂég%w th a plating tank 101 and a

waf er placenment portion 106 in at f the plating tank 101. Wthin

one 15 ¢l octrode for ol T HRPEIEL GATING AARAIUR | bl o netati ve

" electrode) which is the other electrode for the same, a silver packing

107, etc. are attached to the placenent portion 106. That is, when a wafer

Wis placed on the placenment pprEHNTCALMIELING target surface W of the -
wafer Wis brought 1into contact wth a plating solution within the plating

tank ang a currepé pterPinveneesirdisted toun gﬁm&& fohgubijestig metalgdes in this
to plating treatnment. This

cup- shaped sghitondgctep paifaisystchisplating atatmerseind; inore pantichiartyy bethel 02

connected to the bottomof the plating tank 101 and an outlet pore 104

formed i n sozalled aaup-shdfedplating appatatusy t ank 101 near the top opening of

the 25 plating tank. Therefore, it is possible to performplating treatnent

while continuously supplying a fresh plating solution fromthe supply tube

- 102. The plating solution thus_supplie 0 oward the plating target
- surface in an upward current Mﬁﬁﬁélﬂg%&ter to the outer peripheral

kide of the plating - Januar 2005 tank in r adi al adln
péltjterhg(refgr 6031%% E%gP»BP Atus ﬁqlggffﬁ%ﬁ)aleacup-shageggf g

apparatus 100 used for the plating of wafers etc. As shown in Figure 6, the
cup-shaped plating apparatus 100 is provided with a plating tank 101 and a
wafer placement portion 106 in a top opening of the plating tank 101. Within
the plating tank is provided an anode (a positive electrode) 105, which is one
15 electrode for electrolytic plating.  Also, a cathode (a negative electrode)
~which is the other electrode for the same, a silver packing 107, etc. are
attached to the placement portion 106. That is, when a wafer W is placed on
- the placement portion, a plating target surface Ws of the wafer W is brought
) into contact with a plating solution within the plating tank and a current is
20 caused to flow between the two electrodes in this state, the target surface Ws
is subjected to plating treatment. '
This cup-shaped platiﬁg apparatus has a plating-solution-supply tube -
102 connected to the bottom of the plating tank 101 and an outlet pore 104
formed in a side wall 103 of the plating tank 101 near the top opening of the
25 plating tank. Therefore, it is possible to perform plating treatment while
continuously supplying a fresh plating solution from the suppiy tube 102.
The plating solution thus supﬁlied flows toward the plating target surface 1n an

upward current and flows thereafter to the outer peripheral side of the plating
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~ to examni

‘Lai d- Open No. P2002-173794). Perform ng plating treatnent whil e20January 2005
continuously supplying a plating solution in this manner provides

advant ages, for exanple, it is possible to 5 performplating treatnent
nore rapidly. However, when plating treatment is perforned during the
continuous supply of a plating solution, nonuniformplating attributable
- to the flow of the plating solution may sonetines occur. Particularly, in
the outer peripheral portion of a plating target surface of a wafer near

 the side wank isfa radially spreasing patterni(reisn utherlapangse Sateny Aprlicaienat i ons in
Porti on of LAREOPEANGGI0RRUUE 201 ace. arc apt Lo ocour. Tho present
T P B D
~With a un??@}lﬁmoﬁilﬁﬁl“gm"él% eééqﬂ%sﬁ@%@g&?%gﬁhﬁﬁv‘éﬁ#ﬁwe tgol \F/)e theg
“above- c?scg%ﬁgﬂnn@ﬂgiﬁ%amﬁtHo?é%ﬁ[gpventors have 20 devoted thensel ves

| Mprovi ng 't flow of a plating solution near the
outlet port. Aﬂi@w%%&?'&hen‘;ﬁlﬁﬁﬁ?tr@hﬁnédﬂ@é p&fordskd\@iring tH @ontiidae and
opening area of a discharge port, which is a plating Solution outlet port
in a cavit yupply oif aiplaiigs solatieh,aion@ifSemyilatip uitibitabrsoftheflowuf thef t he
- outlet port of the plating tank is stored, it is possible to ensure that

- the whol e ghtiagsaluiontingy pbmattings oacget RartiCaladypin the cultgrgedripherdie pl at ed
Is subjected to plating with a uniformfilmthickness, the present
‘inventors pantienifta plating target suofacowifagyaiennear thoside2@all sfidlbe plapiogs | n
iaccordance with an aspect of the present invention, there is proyided a
cup- shdbedtapkanomipifpypeplating and yprinippgyineplaiing. sughtas adargeryhateng 8lm) at i ng
solution is . stored, a placenent paorti of . an object to be plated which is
provi ded athigihesyErandg the quddledostipn 2&#@?1@@3&@8@ 3oy Akt t he

latin ,
P g ocCcur.

The present invention was made against a background as described
above and has as its problem the provision of a cup-shaped plating apparatus
15  which ensures that the whole area of a plating target surface is subjected to

plating with a uniform film thickness.

DISCLOSURE OF THE INVENTION

To solve the above-described problem, the present inventors have |

O

20  devoted themselves to examining a method of improving the flow of a plating
solution near the outlet port. As a result, fining out that by adjusting the
shape and opening area of a discharge port, which is a plating solution outlet
port in a cavity portion where a piating solution which has flown out of the
outlet port of the plating tank is stored, it is possible to ensure that the whole

25  area of the plating target surface of an object to be plated is subjected to
plating with a uniform film thickness, the present inventors have hit upon the

following imvention.




solution into the plating tank, a plating solution outlet port which is
formed in an inner circunferential surface of the plating tap uaﬁZG(%Vi ty
portion into which the plating solution which has flown out of the outl et
port flows, a plating solution di scharg}g port within the cavity portion,
and a col | ect i onntazekrdance with qi atpectof Selpresent inkientibay thete sy da

di scharge port, the apparatus subjecting the object., to be plated which is
pl aced on tewp-ghaped pattngrnparans comprisingpplatingtiaakain whiche platiagi ng t he
plating solution jnto the plating tank hy use of the negns for supplying
the pl at | ncSObiR IscoTeds P Reement bertion aliasohjpd tabsa%l%\tﬁaévsh%aﬁ g
construction whjcgh,enables the s e.and/ or. t he opgni area of .the

i scharge povideag B SpraRgadd B IR R meafy 8 PRuAE B taihe o) ect
to be plated,il . N ' ,%%].t ' r:

surface of Sg)#lti%ﬂ@%a&oﬁggﬁ%?%qué%ﬁ%ﬂ&béoolﬁgﬁ bﬁﬂ? cog%}g@?iéw é ﬁteg 1%%{“ ng
sol ution w:thin.: | NSt Mot iof flow
bet ween tm@Fﬂ%@%@é%%ltgﬁ%F%g?% 1t§ 1;11&@&%*1(3%1 ?’ﬁgﬁgﬁpa#%l? %_lstegdrflqgﬁplt%fi ng
treat ment isiafRs 5OKMBH Wilich hias FRFIEEUST the cutletpard flohess, BIpMtintsdiatio i on
into the plating tank. By doing like this, the plating Solution flows from
an outl et pdischarge poa withintte povity portionf sndle collectiqn tahk fgr thenHatimg an anmount
corresponding to a supply volune of plating solution. The plating solution
whi ch has fdobuttor discharged Gawi the discharge pos, theapparaius subjectingtheiobjadie
cavity portion and is then discharged froma di schara%; port into, a

col | ecti on todweplated vhich isplegpd Qﬂégﬁﬂlaﬁﬁﬁﬁlﬁ"@fﬂp}éé‘? plaing trepdmepwhence of

he shape dkibe GEpBANESOLER 1810 RO AIRGY Wort BERBOSOT the

hi's, i crouppge e g soigfonbharaliirat BLACRE ARGl ST
s, uhi cPPENIBE . . Fa cavity

e che. pl SNy fnffobld? Shatle 4R A Dpen Bhekd B e difenafesr e

port to be changed.

In performing plating treatment, an object to be plated is placed on the

placement porﬁon and a plating target surface of an object to be plated is

| brought into contact with a plating solution within a plating tank. In this
state a current is caused to flow between two electrodes of an electrolytic
plating apparatus and plating treatment is performed while continuously
feeding the plating solution into the plating tank. By doing like this, the
plating solution flows from an outlet pore into a cavity portion outside the
plating tank in an amount corresponding to a supply volume of plating
solution. The plating solution which has flown into the cavity portion 1s
temporarily stored in the cavity portion and is then discharged from a
discharge port info a collection tank.

In such a cup-shaped plating apparatus, the occurrence of nonuniform

plating and variations in plating is suppressed by adjusting the shape and/or
opening area of the discharge port formed on the downstream side of the cavity

portion.




for exanple, and the liquid level Ls of the plating solution L i Xhiary 2096
cavity 5 portion 16 decreases, the pressure in a space E present above the
plating solution L decreases (a negative pressure is generated). And when
the pressure in the space E drops, the difference between the pressure in
the space E of the cavity portion 16 (outside a plating tank 10) and the
pressure in the plating tank 10 increases and the plating solution L

T TR 5 B R SR P
‘ . A I qui
O ﬁve: ) Ls 3?“ ?ﬁ%w%f E&tﬁ)gl f;()g;rnh? i“’éﬁri&i; gﬁ%ﬁiﬁpa%g%tg@gl'%%g frf%%grﬁ{reg%whoug.ﬂt that
dot er m med B e b 3 e IAAAE SoIRBONT RRischaled itk A e Vol g
sol ution f f&@xhﬁ%l@ Wnld&he ﬁ@;{hid RRells Bf‘ﬁletﬁlgttiﬂ%%lﬁﬁbﬁi Fah#P{heBvicy om t he

di scharge port. And it mght be thought th y changing and adjusting the
shape and peeidn"IH déctases, ﬂlbgréﬁsﬁfdwag@a@erﬂliﬂe@ezﬁta@bvathdo;blaﬁhglg appar at us,
the ease wth which the plating solution at the outlet portion of the

pl ati ng t apdufibowisderntases (adggmiveressdre Btgenbmtade Andiwhet liee st ate of fl ow
of the plating solution in a region adjacent to the outlet port within the
plating tpresure iethe space B dupipsytheelifferchee betverentbe ppdseure inthdspacehe

plating tank changes. This region is_adjacent to the outer peripheral part
of the pl aEiofghe eavget pestionalde(oustide & plating tenkd 8) and theopressure Heths| at i ng
solution in this region can be changed, i ossi ble to _adjust the

plating copl@fing &k H) megeasgs and thg p gﬁgg §Plt“99|PtsL Becames aps to flow oy afar get
S0 258 0l BSEURR  FYET Bba  osal Lo e
LG o ShyRRREASl RoRl B BBk AR GO T, ke
20, Januar RS DR PR T PP St Toce,
shape and/ QinnPRged NOJt AfehRbE thdddht Mat ThAL§EidAHE] dFtht PEitI@\dolutidar t 1 on.
~ within the cavity portion 16 is determined by such a balance between the
15 inflow volume of plating solution from the outlet portion 11 and the discharge
volume from the discharge port. And it might be thought that by changing
and adjusting the shape and opening area of the discharge port in such a
plating apparatus, the ease with which the plating solution at the outlet portion
) of the plating tank flows out is adjusted and, at the same time, the state of flow
20 ofthe plating éolution ‘in a region adjacent to the outlet port within the plating
tank, i.e., in a region near the outer periphery within the plating tank changes.
This region is adjacent to the outer peripheral part of the plating target surface
 and if the state of flow of the plating solution in this region can be changed, it
| is possibie to adjust the plating condition in the outer peripheral part of the
25  plating target surface .and it is possible to prevent nonuniform plating and
variations in plating, such as the phenomenon that the plating film thickness is
larger in the outer peripheral portion of a plating target surface than in the

middle portion of the plating target surface. In view of this, it might be
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Various types are conceivable as a structure for changi ng the sH}hjpauadsy 2005
and/ or opening area of the discharge port. For exanple, there is a
structure in which a hole is fornmed in a prescribed position of the inner
wal | of the cavity portion and a hole piece in which a discharge port
having a prescribed size is detachably nounted in this hole. Wen such a
structure is used, by nmounting a hole piece provided with a discharge port

havi ng a desired shape or,a desired . 10 opening.area as requjred, it is
bossibl e t ShiEh gt Dgphole gra obfha plalEm HTECLHHTASE CaB BAFRIBCHY of t he
di schar ge rt. lt.1s eferred that the cayit ion be forr SO as to
' surroung t%gatmﬁl‘g‘[q]ﬁ fior‘w'fifmiglgc&esgégéi&%s\fﬁn'gytgggﬁz%%ea%ﬁ rl?ﬁen%éit can be
formed on Iy | he plating tank al ong t he whol e
circynfere%g%igﬁhgﬁ?éﬁgéﬁﬁéﬁ?t%ég%gﬁfﬁgﬂ%%'ution can be discharged to
outside the pl abigul Aifes trecoiiRivibld & Botictuld RIFCARNEIRITHE Liftpel N Lhe out er
I'n the cture i s used,

peri pheral region wt plati ng tank. Wen such™a stru

the flow ohndle opbinkndes 6f thel disthatge d;s(ma., Bot &fanisle] BBAY ila JtRQh@8 il t hi n
t he plating tank becOonmes snoot her an uniform it 1s possible to nore

- posi tivel ywhigvghbld Reonned in & pesdcibedPosition of tlar ininky walihfithe catityons in the
plating filmthickness in the outer peripheral portion of the plating
target sur pertion dAnbla hold miege #f whichd dibettarge pothavingya pfesdiibathsizg)es ports be
formed on the downstream side of the flow direction of the plating
sol uti on i detabeatdgumoyntedhin thivholso A¥herpsualra sruetuxehis usedthyngouatikg For
exanple, in_a case where the 25 cavity portion is fornmed so as to surround
i)(; yl i ndri adolepigee prpvided withrediseharge PP vz desiradkhaps owa diesiged | on of
"the plating salution refers.to.a positiqn near.the bottomof th | ati ng
tank. . LichORSHEE BERA a5 AeGRUCHAT I IO (0 FREnggn Ayt 6l B ShaRe 209abe wher o
t he dischargéﬁgort i%@&gﬁge%Piniﬁggh a -5 20 January 2005 position, even
when the t8 B gL SEPEGE sane, the occurrence of nonunifornmity
and variations 4n 1h | ating il mthi ' positival prevent ed
by providing a féﬁ%ﬁ‘ﬁ?‘?@%ﬁ‘ gl’es(%:%véqu% r%%r?ﬁ § %%%ﬁeﬁér gns %gﬁj{r%dé]\ﬁ d the
plating tank. This is because if so, the outlet port can be formed on the outer
peripheral surface of the plating tank along the whole circumference and
‘15 because the plating solution can be discharged to outside the plating tank via
the outlet pore from any position in the outer peripheral region within the
plating tank. When such a structure is used, the flow of the plating solution
in the outer peripheral region within the plating tank becomes smoother and
: ) ' uniform, it is possible to more positively prevent the occurrence of
20  nonuniformity and variations in the plating film thickness in the outer
peripheral portion of the plating target surface. |
And it is preferred that a plurality of discharge ports be formed on the
downstream side of the flow direction of the plating solution in the cavity
portion so as to surround the plating tank. For example, in a case where the
25  cavity portion is formed so as to surround a cylindrical plating tank, the
downstream side of the flow direction of the plating solution refers to a

position near the bottom of the plating tank, such as a bottom end portion of

the cavity portion. In a case where the discharge port is formed in such a
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diischarge ports in a distributed state. And when a plurality of20desuhaiige
ports 5 are provided, it is preferred that discharge ports of the sane size
be provided at equal intervals, because the occurrence of nonuniformty
and variations in the plating filmthickness is still further positively
prevented. Also, it is preferred that the discharge port be in the form of
a slotted hole. Wen the cavity portion is forned so as to surround the
plating tank, . 10 discharge ports in the formof a slotted holg are
arranged s&OFKQD, eYR Wa%ﬁwmgpe@pg@é@w fampcthgOCERAPRGE Ports i s
directed al on

ot hibs arr Sné‘@ I.. gr%l“ﬁg‘lﬂr‘ u%fi‘qeé{@gtélﬁ%leﬁ g@h?%ﬁlﬁ{]ﬁ%mtegf E%%%ﬂ&é@@&&énvi;h
& rie oralsiatid Spdviding o PRI O st P SR EOR nttiolfhl e s ot onal
Figur e o° DscRareS RS 1AR o Blod \aiBE P Whoh phAGHR) SPERCRAERBETT

portions Flalpgviticiti p?efeﬂr@@ﬂiakawcﬁ&t%g Seaofahagﬁneaiﬂer&ﬁyo%ﬂearge ports.

Figure 4 is a sectional”™ view show ng ction A-A of Figure 3. Figure 5

is an expl ghaquil IntéHale, bebaist e bitRirfenet &f abnanifbrabity 8nd ChBatienk M thin a
cavity portion. Figure 6 is a sectional view show ng a conventional -

cup- shapedthd plating fibqpthickhes. is 3611 Befie\padtiFeDR pEARRWANG OUT THE | NVENTI ON A
preferred enbodi nent of a cup-shaped plating apparatus related to the
present invent i Alsowitli$ ptefemied that Heddiseliarge pottiberinfthe foroeof a stdtteddr awi ngs. 6
20 January 2005 As shown in Figure 1, a cup-shaped plating apparatus has a -
pl.ati ng tahrle. 10Vhen thei cavity poraen igfoswedispas to sugewndthe plaing éankar openi ng

~datjthe top end of the plating tank 10 is provided wth pl acenent portion
— 26} on Mhi cHisshatgspetts mﬂwmlmfaa@aﬁe%h@waaﬁaa’%%wthﬂt%@ pl aced. As shown

' A gure fdng&tﬁ?iinal direction of the discharge ports is directed along the
circumferential direction of the plating tank. With this arrangement, the
whole area of the plating target surface can be subjected to plating with a
vniform film thickness.

15 |
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a front sectional view showing the sectional structure of a

cup-shaped plating apparatus of the present émbodiment. Figure21sa

) sectional view showing the partial structure of a placement portion. Figure 3

| 20 is aplan view showing a plate having discharge ports. Figure 4 ié a sectional

view showing the sectibn A-A of Figuré 3. Figure 5 is an explanatory Viéw
showing the state of a plating solution within a cavity portion. Figure 6isa

sectional view showing a conventional cup-shaped plating apparatus.

25 BEST MODE FOR CARRYING OUT THE INVENTION
A preferred embodiment of a cup-shaped plating apparatus related to

the present invention will be described below with reference to the drawings.




5 placenment portion 20 has an annul ar pl acenent bed 21 extendi nZ hhemg2eH3
openi ng edge, a seal packing 22 installed on the placenent bed 21, and a
cat hode 23 (nade of Au) being one electrode installed on the seal packing
22. Also, atop ring 25 is pushed against the top side of the outer

peri pheral portion of the cathode 23 through the packing 24. The seal
packing 22 and 10 the cathode 23 are fixed to the plating tank 10 by neans
of the top ring 25 and placenment bed 21. Incidentally, an anode 26, which
i's the ot her el dsshows indigurelestouprshaped platmgrapparatus hag aplagiagdank he

bottomwi thin the plating tank 10. The copper, wires and power source for
ener gi zi ng 10rB whigh aplatingsplationis sigreg, eASEF‘El?’éBp@PB%PfH%tPPICHEtO&gt i on.

Vol st - DheBlang i TO S Dy Syt A dpditote poriot 28 Su BHEER Bnotfed o e ©
| i k, 10, A, pl i - i - | 8 i d h
'Eﬁ Qa1 095 208 b Ragee MRk af fptet W R pMURR, ¥ A BRuRlinfefR A dRE o ) O 0
od Of "0l ! : ® o 29
P ot 295 >0 biidefifbat Boltdh JP64S ab agRudiSflal@ntdbed DPbHME afdhaad 2 P PO 20
suppl y tub%ggggg%pgetﬁ&apgg%@% 223Rkal1d@ on A pRReREA 83d PPrdndla 1 for

pl ati ng 'sol provi a position adjacent to the top opening of

the side wahihodk 28MmadkdifiNg Betikoddeledtddeé installednasthielzes] parkosy 32 t he
plating solution within the plating tank 10 to flow out of the plating

tank. Wt hiAlsé, hetoplrizig 2istpasked Againgt the pos bide @f thdowter phrpberpbl y 25 tube
28 there is provided a danper 12 (rectification means) which has the
function obortiaet of the cathode 28| through the patking 24on L hegreabpaaking 22 @odr ent s)
.;sg)pl ied fromthe anode 26 and the flow of the plating solution supplied
from tHe sherthodaBrazdixethioghe pigsing tapk 19 byapeanseeichetop png 23 andul ar
plate material in -7 20 January 2005 which a | arge unaéarterg circul ar

through hoblascmest bet Zbd. ingidanitaily, e aneds 26n whichhis the ofier elfcirodaieti ment
this danper, 12 such_.a . condi tjon that .t

| ani nat ed. e]@“@k&iﬁlri’q;ﬁ%gé!igﬁs@qbd op the hatiem rdhin, thedp a%%%‘?ﬁ%fb% e
surrou nds E:Qf)aper wires and power source for energizing the two electrodes 23, 26 are
omitted from the illustration. And the numeral "27" denotes a holding
15  member which pushes the substrate W against the mounting portion 20
thereby fixing the substrate W to the plating tank 10.
A plating-solution-supply tube 28 is connected to the middle position of
a bottom surface 10a of the plating tank 10. The plating solution in the tank T
' ) is fed to the supply tube 28 via a pipe 29 from a pump P, and the plating
20  solution can be continuously fed from the supply tube 28 into the plating tank
10. And an outlet port 11 for plating solution is provided in a position
adjacent to the top opening of the side wall of the plating tank 10, and it is
possible to cause the plating solution within the plating tank 10 to flow out of
the plating tank. Within the plating tank 10, in a position above the supply
25  tube 28 there is provided a damper 12 (rectification means) which has the
 function of rectifying the flow of metallic ions (or electric currents) supplied

from the anode 26 and the flow of the plating solution supplied from the
supply tube 28. This damper 12 is fabricated from a circular plate material in
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5 plating tank 10 is installed outside the plating tank 10. Bet ¥eknuan2i0s
plating tank 10 and the outer cover 15, a cavity portion 16 used as a flow
passage of plating solution is formed. This cavity portion 16 has an

annul ar horizontal sectional shape and the top end of the cavity portion
Is closed wwth the placenent portion 20. In its position near the top end,
the cavity portion 16 10 communicates with the interior of the plating
tank 10 via the outlet port 11. That is, the plating solutiqn which has
f1own out ohielha largemembssaf cicalas threush holes ara fomyedor Within s At t he

bot t d of . th it ti 16, (] I Li.0r th tt f th
ol at i o« amngiAnE 1 SR ekt 807 duipes gt PR WEBahar ge.por t <
311 i | ded. f t he ,pl at i ti 15 whi ch has fl i nt
he cavty cpaTEPBITE R raend Bl RRelEh " he ai ochar oo ports 31 to
bel ow the pl at i B9 _fapk ih®ichid f, W SIHRRBEY ourd e SRR i nd s

configured in su manne o-be connec he out'side only via the
outl et port.il| Is : : Séfpp [ | r

di scharge E’(l)drt’fngtgggéﬁ 1% e slg:“ﬁie&g%ggéﬁea lgnﬁg oW@dgfﬁb%ﬁgﬁgdﬁo at
equal i nt eryal By aﬁﬁ&%ﬁt@péo@r%bawﬁ@agbﬁﬁ)@ﬂs 4Rl asd flBRNgREsAHR ¢S 1O
surround the plating tank 10 when the plfate 3 0 is attached to the |ower
part of thelgig soyutis isiforméd. This cavitppaieod 16 hasahhaendet hbtizomhbwn i n
Figure 4, each of the discharge ports 31 is constructed by attaching a
rubber hokectipnatshap2 and the tdp end)bf the! cavE§potthomiesiclosed withghat e 30. The
hol e piece 32 25 is annular and on the outer periphery of the annulus is
formed a gptasemepbpaeition 2(B2alnvits position reatshe kagnend, tbe eardtepertiosuff er ence of
the annulus. Wen the hole piece 32 is nmounted on the plate 30, this

gr oovel@or commBnenates with thadntegpenf ty Natieg okt Kevierthe ogtetamat 1 L\:her eby
It hot hr GlahishBr @RS seiugPaetiah by TDHE disal b oot HRCHPWAGHOper | pher al
C0e o 8T 18, S P RSB B FE BB b ovcce
e 222 gk bR PRl P AR s SIMBLT 40 5,
’ plurality of discharge ports 31 is provided. Therefore, the plating solution
- 15 which has flown into the cavity portion 16 is discharged through the discharge
ports 31 to below the plating tank 10. In this manner, the cavity portion 16 is
configured in such a manner as to be connected to thé outside only via the
outlet port 11 and discharge ports 31.
) As shown in Figure 3, four discharge ports 31 of the same shape are
20 formed in the plate 30 at equal intervals. These four discharge pores 31 are
arranged so as to surround the plating tank 10 when the plate 30 is attached to
the lower part of the cavity portion 16.  As is apparent from the details shown
in Figure 4, each of the discharge ports 31 is constructed by attaching a rubber
hole piece 32 to a through hole 30a formed in the plate 30. The hole piece 32
' 25  is annular and on the outer periphery of the annulus is formed a groove portion
32a which extends along the whole circumference of the annulus. When the
hole piece 32 is mounted on the plate 30, this groove portion 32a bites the
opening edge of the through 30a, whereby falling off is prevented when the

,-8-




extend in the shape of a circular arc is used. In a position belblanude2005

. cavity portion 16 is provided a collection tank 40 which houses the

pl ating solution discharged through the discharge pores 31. A hose 41 is
connected to this collection tank 40. This hose 41 feeds 10 the plating
solution collected by the collection tank 40 to a plating solution
circulation device R Next, plating treatnent perforned by use of a
cup-shaped plating apparatus-of this enbodiment will be described in the
order of shelsspieet 32is mouateddnithe throughhele 308. adneideatelly; thegonit ed, such
as a wafer, is 15 installed on the platin pparatus 1. ncretely, when
the outer pEfhemasnperiphsralicsigesf ﬂﬂ‘hb"%@‘fe?%\fé-% §S€‘I' WIS %| acement

' 20, w | at i f W of th f W di d
downvard (@g“%éf{ih%ﬁ%ch&g%&io?%ﬁi%ﬁ?ﬁﬁ%@%ﬁ@e&t&%@%@?w il fdtor shown),
A ; . h ¢ ' L
condi 1 on. eretbiaest Eutoniluflei th I8 FERIEHARRRR SAIHAES, . g
t t : . ' t : t
por 1 onS 2025 A BRe LRI vl RN EISARRIBE BRI MUPR =T
cat hode ZSC,éﬂgﬂfl%qgid%ét e o3 BFeMrafe GOoegx portion 22a of the seal packing

22 position nsi e cathode 23 cones into contact with the outer

peripheral portjonp&ditibh BcRivatHetGvitypirtion 16TigproWded 2 0olédtn thhlat , t he
substrate Wis pressed against the placenment portion 20 by neans of a

hol di ng negberhidll hatsksithe platiag sobutidtediptiairged tirangh 2 diychmegaporesosi tivel y
brought into contact with the convex portion 22a of the seal Packi ng 22 :
and the caBhodd B&e 4 RRodneated yo #096oNtionttank 4(bs hig kose/4Isteglisiced on t he
p:ﬂ}eemant portion 20 and fixed thereto, the plating target surface W of
tHe subst r theeplating selutiontcolleetnd bytthe gplectiontapk 40itn g plating sABLEON| | ed in the
pl ating tank 10. As described earlier, the outer peripheral portion of the
pl ati ng taﬁ@@lﬂlagﬁliifia‘é@e% is in contact with 5 the convex portion 22a of

t he seal packing 22 along the whol e cirgcunference .
P ext,p atmgqreatment per?ormedcby use of a cup-shaped plating

apparatus of this embodiment will be described in the order of steps.
First, a substrate W which is an object to be plated, such as a wafer, is
15  installed on the plating apparatus . Concretely, when the outer peripheral
portion of the substrate W is placed on the placement portion 20, with the
plating target surface Ws of the wafer W directed downward (toward the
interior of the plating tank 10). A seed (not shown), which is a foil film
) made of gold {Au) to ensure a good conducting condition, is formed on the
20  external peripheral portién of the plating target surface Ws, and when the
substrate W is placed on the placement portion 20, the seed of the-substrate W
comes into contact with the céthode 23. Inaddition, an apnular convex
portion 22a of the seal packing 22 positioned inside the cathode 23 comes into
 contact with the outer peripheral portion of the plating target surface Ws.
25 | After that, the substrate W is pressed against the placement portion 20 by
| means of a hblding member 27 and is fixed to the plating tank 10 by being
positively brought into contact with the convex portion 22a of the seal packing
22 and the cathode 23.




of the outer peripheral portion and hence the plating sol ution dbksuap2005

| eak from between the substrate Wand the placenent portion 20. By the
energi zing between the cathode 23 and the anode 26 within the plating tank
10 in this state, the plating target surface W of the substrate Wis
subjected to plating 10 treatnent to forma plating film In the cup-shaped
pl ati ng apparatus 1, usually a plating target surface is subjected to
plating treatment during the feed of a plating solution i.nto the plating
tank 10. The f|Wheofthe habsstate Wais plated oo theiplacemen portiog 20aagtfikast will be
“described below. 15 First the plating solution is_fed fromthe supply tube

28 provi detheseto; the plating taieehsiriace Woal tre substepte Vi GogasdRio a@nt¢h o t he
lating tank 10. ' | a.j ng.treatment . the. i i or..of t | at i
Pank 10 1 5w eI 0ROt LF ify HeddPhoE Sl ABIBTCHIRAS LBt on' whi ch
h b fed f th |y t 28 . t | aty . t d
the prati i geberimheraiRrien o fheaang e it WS RN | Re™
ot D . it . 0. _ . Tt
cent el Tl Db W ARkE 2 oL PSS BB 0l v o
o : . . _ . ‘ . . &
pattern: WiEHeARESerlHEal forbifafd AR ol loR doAthdt el sb7 BEC 5
the 25 pl aflRobsledhiREsibstite Windihel plac@HéntGlor6n 20 1By ithé enéﬂgezi%avi ty

portion 16 in an anount corresponding to the volunme of supplied ating

sol ution. BéeveeB!thé tatiod®Pahdthemede Iasifhinvire platiog tank klhin thys portion 16

Is tenporarily stored in the cavity portion 16 and 1s then discharged from -

t he di schagtge, fioy platihg tdgetdurface Woof the subdtratc Whis subjected toglatingy 16 i nto

the collection tank 40." The plating solution which has been housed in the

¢ol | ect ontreatmend @o foanf aglatmgtfiler. circul ati on device R via the hose

- connected to the collection tank 40. The  plating solution which has been
‘fed to the cirdatheicup-shanedplattng spparatuspl.cisyally 8 plating target suefagedsanl e of

Pl at i ng. SoRRiFURL taRIRITE TREPETNITEBe P PR PeskEogr o the | '
plating tank 10. The flow of the plating solution during plating treatment
will be described below.

15 First, the plating solution is fed from the supply tube 28 provided on the
Vbottom surface 10a of the plating tank 10 into the plating tank 10. During
| plating treatment, the interior of the plating tank 10 is filled with the plating
solution and the plating solution which has been fed from the supply tube 28
_i\") ' into the plating tank 10 flows toward the plating target surface Ws while
20 forming an upward current in the central region within the plating tank 10.
And when the plating solution has risen to a certain degree, the plating
solution begins to flow toward the outer peripheral side of the plating tank 10
in a radially spreading pattern.
~ When the plating solution has been fed into the plating tank 10, the
25  plating solution flows out of the outlet port 11 into the cavity portion 16 in an
amount corresponding to the volume of supplied plating solution. The
plating solution which has flown into the cavity portion 16 is temporarily

stored in the cavity portion 16 and is then discharged from the discharge port

_10-




recycled. Incidentally, in this plating apparatus, it is possibf®&angrcHige
and adjust the shape and opening area of the discharge port 31 of the
cavity portion 16 by 10 replacing the hole piece 32 attached to the plate
30 at the bottomend of the cavity portion 16, and the change and

adj ustment are easy. By changing and adjusting the shape and opening area
of the discharge port 31, it is possible to adjust the flowability of the
pl ati ng solution out of the outlet port 11, and it is_ possible to adjust

the pl ati nglabthi bottom endiofshecrwty patiopHériato thegioblgcidon tank 405 plha i ng

Lise of ¢ he PlaginEsORicRBIch s Rsnimscctirsba RaDaetan wpk g0 Beet i Bea. 1 n thi s
P cknass: CRoaRaR deree i Via i ons cRmelst Gt felEtriantins gog, The | 1% i &
of the cavPlgibeplfigh wBRSHE el Ted ) EMistitylitbn EARITnE Pbfghe) 0T o7

| ot t gd ) i - i f 200
i and § he PGB EBRUTE RE reiyldy Wit lor fhd Eodipdifitn il AT TL ©
plating Sokﬁgdi%ﬁtéé"gfeﬁaﬁﬁg%futﬁﬂ'tﬁﬂ?,%@Jekéih%rfeél tilo Mutideper at ure:  200)

and this plating on-was continuously fed through the supply tube
into the pkakingd. tank at a rate of 15 liters/mnute. The theoretical
current densi'ty on the plating target surface during energization was 1

A dn2. -1.1 Coxmichienailiyy én thisphit@glippattss, ¢ospassiblete chmagphad ddjusers from

Exanple I in the conditions for the shape and/or opening area of the
di schar ge forghape Gnd opetiaiyareaobthetdisdhavgapord 3¢ iof¢he cavityi parhiand® yort  was
atfached to the bottom end of the cavity portion. Incidentally, the total

~ openi nkp ar eeplading He hale pitesr Peattaphed @ the platesihat the botfomentholtbe. O her
conditions were the sane _as in First Exanple and their dﬁscr_i ptiqns are

om tted. TRevitspatiopdé and gheichangs and adiustiBaht 316 cfep| By changing an
adjusting the shape and opening area of the discharge port 31, it is possible to

 adjust the flowability of the plating solution out of the outlet port 11, and it is
~ possible to adjust the plating condition in the outer peripheral region of the
15 plating target surface. |
Now an experiment with the plating of a wafer conducted by use of the
plating apparatus of this embodiment will be described. In this plating
experiment, the wafer was plated and after that, the plating film thickness

) | (variations in film thickness) was measured.
20
Example 1: In this embodiment, a plate 30 as shown in Figure 3 was

attached to the bottom énd of the cavity portion 16. That is, the discharge
port 31 had the shape of a slotted hole. Incidentally, the wafer to be plated
had a diameter of 200 mm and the diameter of the plating target surface was
25 190 mm. The plating solution was a copper sulfate solution (solution
temperature: 20°C) and this plating solution was continuously fed through the
~ supply tube into the plating tank at a rate of 15 liters/minute. The theoretical

current density on the plating target surface during energization was 1 A/dm’.
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[ Tabl e 1] Average plating filmVariations in filmthickness t hi#kdaensy 2005
(gm (standard deviation: a) Exanple 121.00.2 Conparative Exanple 121.00.3
10 As shown in Table 1, the standard deviation ((Y) showing the state of
variations in filmthickness was 0.2 gmin Exanple 1 in which the shape of
the discharge pore is a slotted hole. This value was snmaller than the case
of Conparative exanple 1 in which the shape of the discharge pore is a
circle (6: 0.3 pm. As a result, it becane apparent that in the case where
the di schaCpephfatperExdmpletlhe 'Elhlapempfarailvselmrrqﬂle Hd¥ees fiome Exemple énce of
nonuni fornlity and variations in the plating filmthickness is suppressed,
with the ristiietcondisions fer thersbpe and/ar opening apia-afi thg dissharge poit-f ace of a
waf er can be subjected to plating with a uniformfil

result, it B@%@P@Y»a?pb]&?eemv‘@&&tcmcﬂqulﬁ’éSChéW%W@ﬁ éﬁa thl gﬁ gﬂﬁ?mt he shape
A OPer g R st o G R B B g S POT e
rroatmeht B %%g%ﬁ“%"% %ﬁg%ia%ﬁ%@ﬁ%ig e Elhdnls BELLAET 00 0, 71 0
Lﬂggg?%ﬁl é%rrl% concel vﬁé%g&tgs%h??é&g?%cg{plﬁ %Hare li%angl ng tﬁé) E—ﬁj%][zllipe and/ or

openi ng ar (ﬂ,{% o Wredhsenahaeppoft . For exanpl e, because the plating
apparatus o I's enbodi nent 1s of such a structure that permts the 5

repl acemenfT#pie 1he plate 30, a structure which permts the replacement of
t he p| ate i-n nI ace of the heole n| ece-—ray he ')nlnpf ed ln thic ~ncn

LI LIIIQ CUOoC,

mul tiple types "of pl at es havi ngvci'agéptwmgﬁiha é\éarmmmguncﬁﬂmrﬂm&nase s of
the discharge port are prepafed mggge(kﬁﬁgape an@dondRadeiigoal 8¢ of the

di'schar gerpore—i-s—adiusted—hy—+eplactng—the

condi ti onsExamplel‘ﬁe above 10 e=xper| meitQ a wafer is plat@R with copper.

o , .
never Eompar] ative Exampieq Lo 21.0 0.3

10 As shown in Table 1, the standard deviation (o) showing the state of

variations in film thickness was 0.2 um in Example 1 in which the shape of
the discharge pore is a slotted hole. This value was smaller than the case of
Comparative example 1 in which the shape of the discharge pore is a circle (o:
0.3 um). As aresult, it became apparent that in the case where the discharge
] 15 port has the shape of a slotted hole, the occurrence of nonuniformity and

J variations in the.platihg film thickness is suppressed, with the result that the
whole area of the plating target surface of a wafer can be subjected to plating
with a uniform film thickness. ~As a result, it became apparent that if the |
construction is such that the shape and opening area of the discharge port can

20  be changed, it is possible to perform setting to obtain a condition in which the

best plating with small nonuniformity and variations caﬁ be ensured by
actually performing plating treatment by changing the- shape and opening area
of the discharge port. |
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is not limited to a wafer and the present invention can be w de?QJappsny 2&§
to electrically conductive netals in general, such as a stainless steel
sheet. Also, the plating nmetal is not limted to copper and it is possible
to performplating wth various netals such as nickel (N) and gold (Au).
15 | NDUSTRI AL APPLI CABI LI TY According to the cup-shaped pl ati ng appar at us
related to the present invention, it is possible to performplating with a
uniformfilmthickness in plating the plating target surface of an object
to be plated, shmideadally, wafions stctuses g thao thataickBe of thiscup- shaped

pl ati ng apparatus conprising: a plating tank in which a_plating solution
i's stored; embodimenteare cpneaivahic a3 thestaishaetior ghanging theethappprd/os | s

i ded at an i d of th | ati t ank; f f eedi th
oY1 e o R 08, S0 Bk Pl ST LB RS 9 The
T o A R ey SUPLEr D) AUk el e bl alino tank: o
tl et t fl : £y UL i - i j it
outl 0 ¥ SrEH B0 SN EBIAR Pepsi bR 2, o
t he di sch n i i -0hi ted which
(e o1 Scha it IEbhoc L PRRIHRLUTAN SR80 1BIOBIGCAgpRRypLated v ch

pl ating solyhi 8 fdiice Lp&s ARDSr Bering Atk digBiRige poft axePpl yi ng
the plati ngPE%)al%t}t]?on, \;\%rglill%%thﬂ% appar%?eﬁghggag% construc iign which -
enabl es thgp artheGhapd End/BEOPAGnRBRA ¢Iftht ldescHigere s adjbstedrt to be
changed. 2. The cup-shaped pl ating apparatus according to claim1, wherein
the cavi t&?’@qﬂhﬁg thé plate irestcondanse trdtisthercpmditidose [bh dhé alspvieank and a
plurality of discharge ports are formed on the downstream side of the
fl'ow di@ ectkmeriméntt hevafer islpdated gvithodappeon Howdver,dbe bbiechtorbé platesb as to
surround the pl ati n(g tank. 3. The cug-shaped pl.ati ng appar at us
' e

the platin . I ) .
accordi ng isonatilmnited toor “@fer\mdrtge praspet invention can be widely applied to

electrically conductive metals in general, such as a stainless steel sheet. Also;

the plating metal is not limited to copper and it is possible to perform plating
with various me_tals such as nickel (N1i) and gold (Au).
15
| INDUSTRIAL APPLICABILITY
According to the cup-shaped plating apparatus related to the present
invention, it is possible to perform plating with a uniform film thickness in

) | plating the plating target surface of an object to be plated, such as a wafer.
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di scharge port is in the formof a slotted hole. -14 ABSTRACT Pblanged240§ a
. cup-shaped pl ati ng apparatus which can plate the whole area of a plating
target surface with a uniformfilmthickness. In a cup 5 shaped pl ating
apparatus including a placenent portion of an object to be plated which is
provi ded at an opening end of a plating tank, neans for supplying a
plating solution into the plating tank, a plating solution outlet port
~which is forned in the plating tank, a cavity portion into which the
plating solution which has flown o(LA#MBhe outlet port flows, a plating
solution 10 discharge port within the cavity portion, and a collection tank
for the plating solution discharged fromthe di scharge port, which

subjects the object to be plated to plating treatnent iLle.s l yi ng the
“plating solluti oft Guprthapad PAHE apgaratun ROMPHANGHA B tgw&%ﬁféaﬁliﬁg area of

'-;2%%%23&:%%%&% R Or'”3905%%’3%lgﬁfgr%%%@ﬁfﬁrﬁg‘%g@édﬁﬁg{tﬁé%Ei ey " "
. : ! f . . . o g it
boss: bl St & BN aRamshiresih of B PO b Rehit R TRRHRE EPHREC, & '°
plating taggetioRihdbase ppéﬁn%%ﬂ?;td PihP SofRRADut R PoRWRREN RnRISA-

an inner circumferential surface of the plating tank; a cavity portion into which

the plating solution which has flown out of the outlet port flows; a plating
solution discharge port within the cavity portiong and a collection tank for the
= 10 plating solution discharged from the discharge port, the apparatus subjecting
the dbject to be plated which is placed on the placement portion to plating
treatment while feeding the plating solution into the plating tank by use of said
means for supplying the plating solution, wherein the apparatus has a
construction which enables the shape and/or the opening area of the discharge

15  portto be changed.

2. The cup-shaped plating apparatus according to claim 1, wherein the
cavity portion is formed so as to surround the plating tank and a plurality of
) discharge ports are formed on the downstream side of the flow direction of the
20 plating solution in the cavity portion 5o as to surround the plaﬁng the plating
tank.

3. The cup-shaped plating apparatus according to claim 1 or 2, wherein the

discharge port is in the fprm of a slotted hole.
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