ELECTROPLATI NG APPARATUS W TH CONTACT RI NG DEPLATI NG BACKGROUND OF
THE 1 NVENTI ON [Oool ] I n manufacturing el ectronic products, thousands
of individual mcroelectronic devices are generally fornmed on a

si ngl e sem conductor wafer or another type of substrate. In a typical
fabrication process, one or nore thin netal |layers are fornmed on a
substrate at various stages of fabricating the mcroelectronic
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bow or vessel for holding an electroplating solution, one or nore

anodes ectropl ating solution, and a
subst r%@ckﬁgﬁa@ qg ﬁﬁﬁmwﬁ with multiple electrical
contacts that engage a seed-layer on a front surface the substrate.
The el B0l cal dont at&lwfaﬁ@‘lf@aurﬁ'@éifqrtbca predestss uppeysangsappfl y iadividual
voltage to the seed layer. In operation, the front surface of the
subst r alicroeleciromier dedcen ardegariesalty dpinead g sokingleosesvcariductar heafer or
anode and the seed | ayer establish an electrical field that causes

met al  andther (ypeltf sebsieateoph attypigalsiabricadtion procedsabae auimarattivintrhetabiagdrs
| ayer. [0002] As feature sizes continue to shrink, the netal seed
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remai e contacts and touching the seed
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in the past with varying degrees of success. Still, engineering

chal | esrpshlayeranra fient Berfaes thin sebsterip) athagleckisel cestacts are coupled to a
el ectropl ati ng chanbers capabl e of plating onto ever thinner seed

| ayer spovBRl EFppBT RTENENE \Citagelto ity ESEd @yer. In operation, the front surface of the

substrate is immersed in the electroplating solution so that the anode and the seed layer
establish an electrical field that causes metal ions in the electroplating solution to plate
out onto the seed layer.

[0002] As feature sizes continue to shrink, the metal seed layer used to initiate
the electroplating process must also be thinner as well. As the seed layer gets thinner it
becomes more important that the electrical contacts touching the seed layer are clean
and dry. Liguid remaining on the contacts and touching the seed layer has the potential
to etch the seed layer. An etched seed layer causes the loss of electrical contact in the

etched location which results in an unacceptable electroplated wafer.

[0003] In electroplating processors where the contacts are exposed to the plating

bath, metal is plated onto the seed layer, and also onto the contacts. The contacts must



[ 0004] An el ectropl ati ng chanber de-plates, rinses and dries a ring
contact. This reduces consunption of deplating |iquid, and nore
effectively captures or confines overspray and out gassing during the
de-plate, rinse and dry processes. BRI EF DESCRI PTI ON OF THE DRAW NGS
[0005]Fig. 1 is a perspective view of an el ectropl ati ng chanber with
the head in a de-plate position. [0006]Fig. 2 is a section view of
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success. Still, engineering challenges remain in the design of deplating features in

electroplating chambers capable of plating onto ever thinner seed [ayers.

BRIEF STATEMENT OF THE INVENTION
[0004] An electroplating chamber de-plates, rinses and dries a ring contact. This
reduces consumption of deplating liquid, and more effectively captures or confines

overspray and out gassing during the de-plate, rinse and dry processes.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] Fig. 1 is a perspective view of an electroplating chamber with the head in

a de-plate position.

[0006] Fig. 2 is a section view of Fig. 1.

[0007] Fig. 3 is an inside perspective view of the deplating station shown in Figs.
1 and 2.

[0008] Fig. 4 is top view of the deplating station shown in Fig. 3.

[0009] Fig. 5 is a bottom view looking up of the deplating station shown in Figs. 4
and 5.

[0010] Fig. 6 is a section view of the deplating station.

[0011] Fig. 7 is an enlarged view of features of the deplating station as shown in
Fig. 2.

[0012] Fig. 8 is a section view of the deplating station and contact ring.

[0013] Fig. 9 is an enlarged view of features shown in Fig. 8.

.



and 5. [0010]Fig. 6 is a section view of the deplating station.
[0011]Fig. 7 is an enlarged view of features of the deplating station
as showmn in Fig. 2. [0012]Fig. 8 is a section view of the deplating
station and contact ring. [0013]Fig. 9 is an enlarged vi ew of

features shown in Fig. 8. -2- in the processor shown in Figs. 1-2.
DETAI LED DESCRI PTI ON
[0014] Figs. 10 and 11 are enlarged detail views of a contact ring as may be used

in the processor shown in Figs. 1-2.

DETAILED DESCRIPTION

[0015] As shown in Figs. 1 and 2, an electroplating chamber or apparatus 20 has
a head 22 supported on a lift/rotate assembly 24. A rotor 34 in the head 22 holds a
substrate. During electroplating, the lift/rotate assembly 24 moves the head 22 largely
into engagement with a vessel 26 on a deck 28 to place the substrate into contact with
electrolyte or plating liquid in the vessel 26.

[0016] Contacts on a contact ring 40 make electrical contact with a seed layer on
the substrate. Electrical current flows through the plating liquid, the contacts and the
seed layer, causing metal ions in the plating liquid to deposit out onto the seed layer,
resulting in a plated metal layer on the seed layer.

[0017] The contacts on the contact ring 40 may be deplated by positioning the
contact ring 40 into a deplate station 50, as shown in Figs. 1 and 2, and then slowly
rotating the contact ring while a deplating liquid and a deplating electric current are
applied to the contacts. The contacts must then be rinsed and dried to avoid
inadvertently etching the seed layer of a subsequently plated substrate. As shown in
Figs. 10-11, the contact ring 40 may have inwardly projecting contacts or fingers 114, a
shield 108, rinse openings or holes 116 and a lead-in ring or inner liner 110.

[0018] As shown in Figs. 3-6, the deplate station 50 includes a deplate head 52
pivotally attached onto a deplate housing 60 via a hinge joint 56. A head actuator 54
pivots the deplate head 52 between an up or open pasition, for allowing the contact ring
40 to be moved into a deplate channel or slot 58 extending through the deplate station,
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[ 0015] As shown in Figs. 1 and 2, an electropl ating chanmber or
apparatus 20 has a head 22 supported on a lift/rotate assenbly 24. A
rotor 34 in the head 22 holds a substrate. During el ectroplating, the
lift/rotate assenbly 24 noves the head 22 | argely into engagenent
with a vessel 26 on a deck 28 to place the substrate into contact
with electrolyte or plating liquid in the vessel 26. [0016] Contacts

on a cgntagt ring 40 nake el.ectrical contact w a seed layer on-.th
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on the seed layer. [0017] The contacts on the contact ring 40 may be
depl at 8ectigy shepptgensrally simbarctetbasentechdnadli nto a deplate station

50, as shown in Figs. 1 and 2, and then slowy rotating the contact

ri ng Wwitd1®]la depRefiernmyg td Gigsd4 aand %atheegéplaienipas &4 has dittnagsrarmonaeetions
applied to the contacts. The contacts nust then be rinsed and dried

t o avofal 4 Radverineatling 683, ahliead-ih ey Heed4) ayentant depktd iqujddedd-in line 70,
pl ated substrate. As shown in Figs. 10-11, the contact ring 40 may

have i gH@rflc¥niatpieRBalistiaeaihamis sar Flaxaeé Sindd4areausdtl @drdth&88, plumbERy
openi ngs or holes 116 and a lead-in ring or inner liner 110. [0018]As
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pivotally attached onto a deplate housing 60 via a hinge joint 56.
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cont aCEOOrZiO?g 40'The deplate housing 60 may include similar fittings or connections for ring
backside deplate liquid lead-in 80, ring exhaust/vacuum 82, exterior rinse 74, contact
rinse 72, contact drying gas 68, backside exhaust 82, and ring exhaust 66. A contact
rinse nozzle 90 on a bottom surface of the deplate housing 60 is supplied with rinse
liquid from contact rinse line 72, and is positioned to jet or spray rinse liquid radially
outwardly, or outwardly at an acute angle, onto contacts on the contact ring 40.
Similarly, a contact dry nozzle 92 is positioned to spray drying gas from drying gas line
64 onto the contacts.
[0021] Especially for use in plating thin seed layers, the contact ring 40 may have
large number, e.g., 720 narrow contacts 114. It has been discovered that to obtain the
very high level of clean required to consistently electroplate thin metal seed layers,

applying deplating liquid only to the contacts themselves may not be sufficient.

Accordingly, the deplate station 50 also includes elements directed to deplating the



[0019] Referring to Figs. 4 and 5 the deplate head 54 has fittings or
connections for a lead-in rinse line 62, a lead-in dry line 64, a
contact deplate liquid lead-in line 70, and a contact exhaust/vacuum
line 84. Flexible lines are used for these plunbing connections to
all ow the deplate head 52 to nove between the open and cl osed
positions. The lead-in |lines 62 and 64 provide rinse liquid and
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liquid lead-in 80, ring exhaust/vacuum 82, exterior rinse 74, contact
rinse 9nihedeplata helsingng0 gad @8 positiered aed diraieditonardsdha beckgide 112 of
exhaust 66. A contact rinse nozzle 90 on a bottom surface of the

depl at thehongs idfg B0inigsexhaust seal 122G Mmayi alse posidiohdd fanoWnecdenlatet hatsinge 60,
line 72, and is positioned to jet or spray rinse liquid radially

out war @ity anafxhausVaradiuyn aperiing a2RtaBoad tHeeseadr1R0. cont act s on t he
contact ring 40. Simlarly, a contact dry nozzle 92 is positioned to

spray pogePd gasinfusemisl ¥Etetdd s mbhes fite Qpiftet LN IAS tse open position.
[ 0021] Especially for use in plating thin seed | ayers, the contact
ring 49,g% Q8¢ A 20Lhth tHd dddst
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sufficient. Agcordjngl he deplate s ion 50 al i nc] udes .
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40. Turning to Fig._3, a ring deplate el ectrode 98, a ring deplate
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provided on the deplate housing 60 and are positioned and directed

t owar deontinsiopalylansi srauentialyf mpriagrthae gontactsal 14 Hyousth Higsdeplatg cheppehad:
al so positioned on the deplate housing 60, with an exhaust/vacuum
openi nGeplaie hdpdd és shppleddb the @onfa@ poidle 90s &t thehsamettine, oevese mowrest is
the deplate head 52 into the open position. The lift/rotate assenbly
nmoves apslicdctadhé eoplaat deplot clevtradd 761 Mhedleplate diguidgetliimpl axtsprayiagnoet of
58. In some processors 20, the contact ring 40 may al so be extended

out war gheyndz-mod hapitged ditiheNthdg lekd-ist1ap, pX¥ddy cvepemiddiet@beh ife contacts
contact ring 40 in the deplate channel 58, the head 22 slowy rotates

the ro§pd apgudHI8hé HHRC holes N9 & GindC RNEKRAMSH YoraDSLRBSREE Hut ahfoligh the
novi ng the contacts 114 through the deplate channel 58. Deplate

l'iquid_]] i the contact nozzle 90. At the sane tine,
rev, er%)éﬁac%??@% r?eﬁlgngpl ied to the contact deplate electrode 76. The

deplatg liLquid jetting or, spraying out. of .the nozzle 90 inpin Q
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through the rinse _holes 116 anld i s exhaust eg cPr vatﬁpumid out t rough

t he ex®tiast i &om g ring deplate nozzle 100 and drawn off via the exhaust opening
122, while reverse or deplating current is applied to the ring deplate electrode 98. The
exhaust seal 122 makes sliding resilient contact with the back side of the contact ring.
The exhaust opening 122 consequently is able to positively draw or pull liquid through

the openings in the contact ring 40. Accordingly, even though the openings in the

contact ring may be very small, typically in the range of 0.02 to 0.1 mm, capillary and



[0023] I n addition, deplate liquid is simlarly applied to the back
side 112 of the contact ring 40 fromthe ring deplate nozzle 100 and
drawn off via the exhaust opening 122, while reverse or deplating
current is applied to the ring deplate el ectrode 98. The exhaust seal
122 makes sliding resilient contact with the back side of the contact
ring. The exhaust opening 122 consequently is able to positively draw
or pull lioguid through the gpenings i.n.the contact_ring 40,
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smal |, typically in the range of 0.02 to 0.1 mm capillary and other
forcesoﬁg@”a%ercone and the liquid is caused to effectively flow

t hrough the openi ngs. [0024] Dependi ng on factors such and the

cheni cH02ddke upDeperliag ondaslarhsuehand dwichemical make ipeefsolatitmbath, the
others, the contact ring 40 may be deplated in a single rotation,

al t hougeed Iaysrothitkoessoard ddipdrat ¢he coatdcdmingndd rosy uxse deplaterk de ss aingle
After the deplate rotation, rinse liquid is applied to the contacts
114 an¢btatien, Eibbugh desdcbPdadr mbe depitieciotationg mMéy berusehdf natessery After
the deplate liquid, although no electrical current need by applied to

t he defHeaddplsleaotdtRACHndd ligud i%?;ﬁﬁé)ﬂ%&iﬂw@%nfédﬂﬂmiaﬂuitﬁe ib8ick side 112 of

advant ageously supplied through e sane channels in the deplate
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rinse S may e rinse step typ ca?lyls

car 1| eflogyby QKBfio PRSI e LL-ALkEESQl ldie contact ring 40,

al t houg onal” rinse rotations rmay be Used. [0026] The contacts
114 ar n dried via spr.ay ,or jet of a dryi a irected at the
cont aclt0ZBTom « nvetheeBadlis brfinbiteBly Sk Brdfbd st Sudinde
ring 40 is simultaneously dried by airflow nmovenent drawn into the |
seal e 'atép%%fi'%%?zus?ﬁéc%m drplaigdiahid, 'B%eYEPB‘é%{%oﬁe)Paé?"P,"'”éP?'qU'd
anot her gas. The drykgg %as may optionally be applied fromthe sane
nozzl eshaiglopayidfydsess lBedinse skpplypicals idepriad ©uf pyern ene antiyarotatians
rinse liquid. Wth this option, dripping can be |argely avoided
becausef thheodtagi nigg gfs alhougisaddiigorial qosel ralatiorfs may ikeausedppl v | i nes
and nozzl es or openings. Alternatively, the drying gas may be applied
from sppe26ht e | i Tiescemdctsozizl a%. then dried via a spray or jet of a drying gas directed
at the contacts from the contact dry nozzle 92. The back side of the contact ring 40 is
simultaneously dried by airflow movement drawn into the seal exhaust opening 122.
The drying gas may be clean dry air, or another gas. The drying gas may optionally be
applied from the same nozzles and openings as used to apply the deplate liquid, and/or
the rinse liquid. With this option, dripping can be largely avoided because the drying
gas purges the liquid out from the supply lines and nozzles or openings. Alternatively,
the drying gas may be applied from separate lines and nozzies.
[0027] As shown in Figs. 1 and 2, the electroplating ring contact maintenance or

deplate station 50 may be a module positioned outside and immediately adjacent to an

electroplating chamber 20. The maintenance station 50 may provide four functions.



[0027] As shown in Figs. 1 and 2, the electroplating ring contact

mai nt enance or deplate station 50 may be a nodul e positioned outside
and i medi ately adjacent to an el ectropl ati ng chanber 20. The

mai nt enance station 50 may provide four functions. First is the
de-plate function. This nmay use one or nore conductive nozzles that
deliver deplate fluid and electric current to the contact fingers for

depl et Lng.. Secand, .one qr e rinse nozzles are used for _rinsi he
water FBSHs TR dRipadTindion” e AV Grsogs of fiokt ot e lorgiel ShaitstVer
are used for _drying the wafer |lead in and contacts, Fourth, exhaust
or vacHeprieiydeand sleckic fgrentitepap Lantant fingges &Er@@@@tmﬁe %9 'Egd’crtesor
fromthe de-plate, rinse and dry steps. Preventing these by-products
( spr ay M@iel rinap drozylesrasm ussdalpr wgsiagt thefwalre leadsin; a5kl sontpelgucEldird, one or
contam nation risks. [0028] The ring nmaintenance station pivots over
t he comoaegasidelivay rafzzbes driecusaahioacirying tige #@féerdeadwedni rootadis Fourth,
depl ete position shown in Fig. 2. The mai ntenance station 50 nay be

mount edxitaush of oaPlurAng ubes o cdfitrsl ddpersal df hend terh dvantheohfppb s tfioen the
contact ring in close proximty or contact to allow proper nozzle

pl acengaiA8driRsO¥hdIr§ hasd. | PoRerrling thb &8 by Ied Qe gsriay rAntOvapdie) from
may al so have features that assist during insure the de-plate, rinse

and dr i figallan J e !
o ngtﬁ%ugggﬁ? %fag'ab(%) r§92§?§96ﬁt%ﬁna{nbﬂgls Q@ may be a wet ring

cont act ying a ring of contacts 114. The

cont ac ong 40 t he | 0 es) e
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the contgcts.114 .through. the rin nd out through t.he hales 116 in
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| ow pressure _exhaust which helps pull the liquid and gasses through
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established by locating the shield 108 close to the exhaust channel

118 an€ontiet rirgeinotlose esmimitaet coatact toallaye piansh noRem placrentand pioxide

in Figs. 1, 2 and 8, the contact ring 40 may include two or nore

shel vesffadivesdausiing. eifpercanitdof ringcitdelfemay diesl Have festanesghatassistndwing

t he processor 20 by
insure the de-plate, rinse and dry steps. Specifically, the contact ring 40 may be a wet
ring contact having a shield 108 overlying a ring of contacts 114. The contact ring 40
and the shield 108 may be designed to create a flow path that causes the de-plate,
rinse and drying media to flow around the contacts 114, through the ring and out
through the holes 116 in the contact ring 40. The face of the shield 108 interfaces with
the low pressure exhaust which helps pull the liquid and gasses through the ring and
into the exhaust channel 118. This interface can be established by locating the shield
108 close to the exhaust channel 118 and via use of a compliant seal 120 between
them.

[0029] As shown in Figs. 1, 2 and 8, the contact ring 40 may include two or more

shelves 120 used to temporarily receive or hold a wafer placed into the processor 20 by



a | oad/unl oad robot. Wth the head 22 inverted, the robot may nove a
wafer into the contact ring 40 and then |l ower the wafer down so that
the wafer rests on the shelves 120. The robot then w thdraws. The
backi ng plate then noves up lifting the wafer up off of the shelves
and noving the wafer up into secure contact with the fingers or

el ectrical contacts 114 on the contact ring. To better contam nation,
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at the shelves. Oéélﬁﬂfﬂltdr@t he_nozzl es 122 may use a spray of gas or

air toladvEhersp ws| T @ Packing Pdﬁtetﬂl’f@" Bves & liftjng theevaieh ip off
shown, two equally spaced apartarcuate shelves 120 are used, each
subt endf thg shelvescanst mabiogtthe SvafleupBde seeldreacontany wéthsthelfingatsyen eleciigal
is used. O course, varying nunbers and other types of shel ves and
shel f ocarttattest 1egn e eoptastairenNoybetsedonfd0iBalion,tthe ring rdaisitegrance station
descri bed, de-plate, rinse and dry steps may be achieved with

subst aniayahéludé 8RS or Imithre RfeiitRIAEPLIGHA of QBB Mot et d 22>fositiongd de siegmsoff the
Anot her advantage is that only relatively small volunes of liquid

pass t ke 50\ ead dHitfvn ?mr.? Qr\ﬂl‘ﬁ!l@% bitfer hdsHes loH bt &rs HeaB8ISeRabIR] Are
as a reduced fluid consunptio d wth rapid drying. Since
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be use out contamn he process ba h
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rotation. 1. Electroplati ng appar at us con‘Prl sing: a

vessel €3G s%eaqilﬁg aeihar@mfcﬁhoybﬂétqe@ge%m igpingle shelf nozzle 122 freuged. Of

including a rotor having a contact ring and a head notor for rotating

t he rot@irseavanfing ratnabers aand aatber dypes lwédshelvashe@ndegbielf nozzles may bg

depl ate station having a deplate channel adapted to receive a sector

of t heequvdlacty uset;
[0030] With the design described, de-plate, rinse and dry steps may be achieved
with substantially less fluid consumption compared to existing designs. Another
advantage is that only relatively small volumes of liquid pass through the ring. This
provides for fast fluid exchange as well as a reduced fluid consumption, and with rapid
drying. Since deplating occurs away from the plating bath, chemicals or gasses may be
used without contaminating the process bath. In use, the maintenance station 50 also
largely encloses the contact ring 40. This helps contain particles and spatter that result

from the deplate, rinse and dry steps. The station may be efficient enough that a

deplate, rinse and dry can each be accomplished in one rotation.



with the lift/rotate actuator novable to engage the head with the
vessel during plating operations, and to position a sector of the
contact ring at least partially into the depl ate channel;

a first deplate electrode and a first deplate fluid nozzle on a first
side of the deplate channel; and a second depl ate

el ectrode and a second deplate fluid nozzle on a second side of the
depl at &&%trﬂ%nel 2. The apparatus of claim1 further including
a seal e deplate station positioned to nake sliding contact with
t he cont act rin as the contact rotates through the depl ate
channel . gEeq:ﬁ@pg ?B@%@t%fco@l?@fsrﬁﬁ@ further including a vacuum
exhaust opening in the depI ate station adjacent to the seal. 4,
The apparatus ofa gesgehfor oldingan slemdroptating seluliopi at e head pivotal |y
attached to a deplate housing of the deplate station. 5. The
appar at us of cl aa rhehdf inciuding @omioi Havipgas d¢ardatt 36D anddavingadhimotor for
spaced apart contacts on the contact ring. 6. The apparatus of
cl ai m fotstiighthehetadtepl at e channel forning an arcuate slot subtending
an arc of 45 to 100 degrees. 7. The apparatus of claiml1l with

the depl ate stats pyrdtan sdustohatsdHed toith@thehd; pl ace at an upper rim
of the vessel, and positioned to the outside of the vessel to avoid

interfering w th, qugRGeIRRbn Havidgta B8pGtd\bhthidI8d¥pR™Bb receive a sector of

the contact ring;

with the lift/rotate actuator movable to engage the head with the vessel
during plating operations, and to positicn a sector of the contact ring at least partially
into the deplate channel;

a first deplate electrode and a first deplate fluid nozzle on a first side of the
deplate channel; and

a second deplate electrode and a second deplate fluid nozzle on a second
side of the deplate channel.

2. The apparatus of claim 1 further including a seal on the deplate station
positioned to make sliding contact with the contact ring, as the contact ring rotates
through the deplate channel.

3. The apparatus of claim 2 further including a vacuum exhaust opening in
the deplate station adjacent to the seal.

4. The apparatus of claim 1 further including a deplate head pivotally

attached to a deplate housing of the deplate station.



8. Electroplating apparatus conprising: a vessel for holding an

el ectroplating solution; a rotor having a contact ring; a
depl ate head having a deplate channel, wth the depl ate head novabl e
relative to the vessel; alift/rotate actuator for noving

the rotor to position the contact ring in the vessel to electroplate
a substrate, and for noving the rotor to position a sector of the

contact ring at least partially into.the deplate cha L
W th the deft at o' TeaRPRANS & et e renilisfid s BRR T ngvigu gpaced
| east one deplate fluid nozz|]e for deplating contacts on the contact
ring. apa”Cog@PgTﬂbﬂﬁﬁﬁﬁﬁﬁﬂﬁ@gof claim8 with the depl ate head
pivotal froma first position to a second position, wherethe first
posi tion isBcl oskie appanetus,elseaim { dth thecepiate whapasli forrsing an arcuatergjot
The apparatus of claim9 further including a deplate head actuator
at t achedbtendingeandeploidd thdf8 degreamvi ng t he depl ate head to the first
position and to the second position. 11. The apparat us of
claim8 wi th theTlsepppdratdsesicclgimyowith the deprté station pasirkg howdieg Exédim
depl ate channel is facing up, to a second position where the deplate
channeplakcs &t a6iupet GinPBEtHE Wssel, and positioned to the outside of the vessel to avoid

interfering with engagement of the head with the vessel.

8. Electroplating apparatus comprising:

a vessel for holding an electroplating solution;

a rotor having a contact ring;

a deplate head having a deplate channel, with the deplate head movable
relative o the vessel;

a lift/rotate actuator for moving the rotor to position the contact ring in the
vessel {0 electroplate a substrate, and for moving the rotor to position a sector of the
contact ring at least partially into the deplate channel,

with the deplate head having at least one deplate electrode and at least
one deplate fluid nozzle for deplating contacts on the contact ring.

9. The apparatus of claim 8 with the deplate head pivotal from a first position to a
second position, wherethe first position is closer to the vessel than the second position.
10. The apparatus of claim 9 further including a deplate head actuator attached

to the deplate head for moving the deplate head to the first position and to the second

position.
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12. The apparatus of claim8 with the deplate head having a first
deplate el ectrode and a first deplate fluid nozzle on a first side of

t he depl ate channel; and a second depl ate el ectrode and
a second deplate fluid nozzle on a second side of the deplate
channel . 13. The apparatus of claim8 further including two or

nore wafer shelves on the contact ring, and at |east one shelf nozzle

I n the depl afehead for spraying, a. onto .the f.er el ves. as the
contact i no'i T gpaees R SR % Ref3Be ettt faalChibar fom &8 pgsiion
met hod for deplating contacts of a contact ring.in an electroplatin
appar ati§re BsnpRiaieddannel is facing up, {q Ftsieﬁ%”%pﬂgﬁﬂn &?19(%@%%%%{ f&t‘ﬂ?“ﬁ@'
position a contact ring in the head at an acute angle to the surface
of |iqisifgcepdeonsisidee in a vessel of the apparatus;

pivoting a deplate head having a deplate channel in a first direction
so that a s&2t dheoéppdratusonf ataimr Bnyithsthei deplate headepddng z Hastndeplate
applying a deplating electrical current to one or nore deplate

el ect r eldesodd ahti @ filepd el atelfRidhoadel oaROirgi side af thepdeilatel dhanihel; and o

the contacts of the contact ring. 15. The method of claim 14
further includi ngsktdrid aéplhteeclbstirstid hd 8¥¥6nd BEplaRIMIAE nokkB®f 4 88¢ond
the depl ate channel, |loading a wafer into the head, pivoting the head

e e S5 o sl nppsl o [rom he f st divect fon e | ouer o
vessel. 13. The apparatus of claim 8 further including two or more wafer shelves on the
contact ring, and at least one shelf nozzle in the deplate head for spraying a gas onto
the wafer shelves as the contact ring is rotated through the deplate channel.
14. A method for deplating contacts of a contact ring in an electroplating
apparatus, comprising:
tilting a head of the apparatus to position a contact ring in the head at an
acute angle to the surface of liquid electrolyte in a vessel of the apparatus;
pivoting a deplate head having a deplate channel in a first direction so that
a sector of the contact ring is within the deplate channel;
applying a deplating electrical current to one or more deplate electrodes in
the deplate head; and
applying a deplate liquid onto the contacts of the contact ring.
15. The method of claim 14 further including lifting the head to remove the
contact ring from the deplate channel, loading a wafer into the head, pivoting the head

in a second direction opposite from the first direction, and lowering the head to place the

wafer in contact with the electrolyte in the vessel.
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