Devi.ce and nethod for netalizing wafers The invention relates to a
device for netalizing wafers having the features of the introductory

part of claigm 151 Jh@,dypMention also relates to ”Eth%Q§/£9?0{¥¥dﬂoh§b?g

wafers. In the prior art, the electrolytic nmetalization of wafers,
particular mcrochip wafers (e.g. with copper), is known. The known
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that a single wafer . €. ) nmet hod and
process chanber. The wafer to be netalized (e.g. a mcrochip wafer)

is usually diRpagyamta N @l1eatdOlo8 & WidPidd SEbF onbt sl deiny Hheers
bott om Durln%_the rocg;s netalkzatlon%, ctrolﬁte iS se f#ownng
n

, el
cont i nuous! Ya3VAng | 2FBERP o Fartd pa QFFgguFBOF e BfdfrerCsurtats.
I n order toilestablTeb ardchvemititcai n 41és staletes flcow, martieBisedfor
attention is required an%.conplicated devi ces are necessary. One
di sadvant ag&" % t15e ¥h&\W S5°cedure is that, because of |ong process
times (many mnutes to hours), the netalization is very expensive,

since only gne Wﬁt?erp fé?ecaﬁieé,e' Ye e ea%at%liﬁi%acmegg@%a i@:ﬂd of
process chanber. The [arger the structures on“the surface of the
m crochi p waB&enghi cHrhawra tte BELFY | iRt hmet@@iethe (Onger vhEh

p_roceSﬁ, ti n'%_%l-p|p|e&)\{i e _Ofmbbﬁbf apﬁr%é hﬁ-ﬁcta‘iv% h@t’;af?_il%lﬁlt@é)ﬁecit]@dcéjllﬂﬁ%ed f
m crochi ps wi j ncreasingly be integrated vertica a plurality o
m crochip Ié?@ré”bn@hﬁmﬁﬁﬂ%ﬁﬁéaﬁ%,wgﬁeﬁhFﬁﬁ%nnﬁQﬁﬁgmﬁFﬁgﬁng t Rer
has to be nede)xlet heafietbl iing e@frowviedecand Heep atatrwiel sed Wwhdbrareach
known as thrqough silicaon vias i in fjm 1 Cr I e
used as vertmle%a dcéaﬁ1 u %?é%%cﬁg%ﬁlg\nejfh atrﬂ'%l éjc?tryrels'[j;:ﬁd? ;%%olﬁgg%:?%\z/e&
netal, for dradpl eacopberochiy red@imediFhessuzhtnnelivmsgh Rate an
wi dths of sqme i ¢noAR! &/ ANt depthise obiup He 10Q HarQuet er suahdy

nor e.
the process (metalization), electrolyte is set flowing

continuously in a laminar fashion and parallel to the
wafer surface. In order to establish and maintain this
state of flow, increased attention is required and

complicated devices are necessary.

One disadvantage of the known procedure is that,
because of long process times (many minutes to hours},
the metalization is very expensive, since only one
wafer respectively can be run 1in each process and
process chamber. The larger the structures on the
surface of the microchip wafer which have to be filled

with metal, the longer the prccess times.

In view of the fact that it 1s to be expected that
microchips will increasingly be integrated vertically
(a plurality of microchip layers one above another, in
which contact with one another has to be made), the
filling of wide and deep channels (what are known as
through silicon vias) which, in the finished microchip,
are used as vertical conductor tracks, with an

electrically conductive metal, for example copper, is



The i nvention is based on the object of providing a device of the
generic type nentioned at the beginning with which the netalization

of wafers, i pgisjeidiadn mcrochip wafeys. in batch RpeaabsPfydodas?
possi ble with good success. This object is achieved by a device which

has the features of claim1l. Preferred and advant ageous refinenents

of the deviGes, ageey di ngrhosLhechayent o4y e Lhe SUlast Mt et Rl

t he sub-cl ai ns. e advantage o e device accordin

i nvention i Slwemsigirls spade deRfths e@perPwaier 100n migroneiieas and

m crochi p wafg%, to be netalized. For exanple, only little

el ectrolyte is required for each wafer, which is the case in
particul ar when, with the device according to the invention, a sealed
el ectrol yt e Tvel unevést psesdrt Hote@ach waher .obfhe tdeyt ceomasaaridigngat o
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| east part | gomevédcceget-her (in order to save space), or else the
hol di ng arrangenents are closed entirely ("closed batch"). In the

case of the device accordjng to the jnvention, it is alsq ppssible to
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cl osure plate, whi is possibly a base plate of a further hol di ng

arrangenentthe sub-claims.

One advantage of the device according to the invention
is the small space reqguired per wafer, 1in particular
microchip wafer, to be metalized. For example, only
little electrolyte is required for each wafer, which is
the case in particular when, with the device according
to the invention, a sealed electrolyte volume 1is

present for each wafer.

The device according to the invention, which has at
least one but preferably a plurality of holding
arrangements for the simultaneous metalization of a
plurality of wafers {microchip wafers), can be dipped
into an electrolysis bath with the wafer front side
pointing upward as an "open batch", that is to say with
an open electrolyte chamber, and after that it is at
least partly moved together (in order to save space),
or else the holding arrangements are closed entirely
("closed batch").



Wthin the context of the invention, provision can be nade for the
devi ce according to the invention to be set vibrating with the aid of

an eccentri Go 5815 fpforlohe result is a vibrating bodpcefaebett /gdlonbs.
The frequency can be set fixedly or selectively variably or randomy

variably. |f the device accordlng to the invention is dipped into an
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of a holding arrangenent of a device according to the invention, fig.
2 a part of the holding arrangenent in section, fig. 3 a holding
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If the device according to the invention is dipped into
an electrolysis bath with the wafer front side pointing
upward, 1t 1is preferred for the individual holding
arrangements not yet to be pushed together, in order
that the electrolyte can flow out of the bath between
the holding arrangements and gas can escape. As soon
as the device according to the invention is positioned
in the electrolyte, the holding arrangements for the
wafers can be pushed together, partly or wholly, if a

"closed batch" is used.

If, in the <case of the device according to the
invention, work is carried out with "closed batch", the
result is enrichment of metal ions during the
metalization process, on account of the closed body of
electrolyte. This can be compensated for Dby

appropriate process control.



Each of the hol ding arrangenents 3, as shown in particular by figs. 1
and 2, has the followng parts: A base plate 5 nade of electrically

rnsul ating pat it he upper side 7 of which a g g@b@gl 000492
depressi on gﬁ ?g%%é%SQ@s provi ded, |ntdzmh|ch a waf er { /

treated, in partlcular a mcrochip wafer, can be |nserted, the front
side 13 of which, i.e. the side on which are |ocated the channels
which are to be filled with netal, for exanple copper, by
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with the ef fE¢EDf pol arizing as cathode, an annular seal 19, in
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hei ght of no nore t nm On the frame 21 of |nsulat|ng materi a

with its recess 23, an annular seal 25, for exanple an O-ring, is

pl aced aroumdgt.helr egesss 23n Thepseakd25:i Thisat$01.de rcﬂ.cebveldolmﬂ@
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S
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oblique ew, ig. © a device accorxding to the

invention having a plurality of holding arrangements

"opened", and fig. 7 the device from fig. 6 with closed

holding arrangements.

A device 1 according to the invention has one or more
holding arrangements 3, four in the exemplary

embodiment shown in the drawings.

Each of the holding arrangements 3, as shown in

particular by figs. 1 and 2, has the following parts:

A base plate 5 made of electrically insulating
material, on the upper side 7 of which a circular
depression 9 (recess}) is provided, intoc which a wafer
11 to be treated, in particular a microchip wafer, can
be inserted, the front side 13 of which, i.e. the side
on which are located the channels which are to be
filled with metal, for example copper, by electrolytic

metalization in an electrolyte, points upward.



The .hol di ng arrangenent 3 can (not shown) be assigned a
heati ng/ cool i ng arrangenent, in order to keep the hol ding arrangenent

3 at the reswq,e@bwﬁb-ygﬂﬁqw red terrperatglre (to cont réHT/hl?Qon/ooozlgz
tenperature). In the exenplary enbodi nent shown (cf. fig. 2),

provision is made for the upper closure plate, which can be the base
plate 5 of a further hol di ng arrangerrent 3, to carry on its underside
an anode network 29 (cf. g which is equipped with a tag 31 in
order to be BHieed cpra:owm%c@ gﬁerag@@é pét whek B egn thel uindersnde 16f
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above anot h&@ihedehe @levhpaulazcesadi nh®t oinh®annientlisgn. ant Or§lng:
t heref ore prief eryed-HfLy. the upper closure plate of hol ding
arrangenents 3 to be formed by the base plate 5 (with anode network
29) of the next upper holding arrangenent 3, as is the case in the
exenpl ary eaﬂmdaiermﬂmeshl@\mﬂlm}euheaﬂf@v@érg@nﬁfbgmprﬁsand Dasd npoader

to press the base_plate 5 ano pl at and th fra "cat de
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side facing the bascewpl at% 5 and the frane 21, a groove 37, ich

forks in th&% ¥U A5 two branches 39(cf fig. 5)

On the frame 21 of insulating material with its recess
23, an annular seal 25, for example an O-ring, is
placed around the recess 23. The seal 25 can also be
received in an annular groove in the frame 21 (cf. fig.
2).

In order to complete the holding arrangement 3, an
upper closure plate, which is possibly a base plate 5
of a further holding arrangement 3, 1is placed on the

seal 25 on the frame 21.

As fig. 2 shows, the chamber 27, which is filled with
electrolyte for the electroiytic metalization of the
wafer 11, is defined by the frame 21, by the wafer 11
and by the upper closure plate, which can in particular

be the base plates of another holding arrangement 3.



In the open position, the tongues 33 of the base plate 5 and frane 21
are provided in the branches 39 of the groove 37, so that the base
plate 5 is pAGRYs APAIoif rom the frame 21. By neans g 4irs§l fdoddobhe
clanping elenents 35 in a plane parallel to the plane of the base
plate 5 and the frane 21 t he aforenentroned constituent parts (base

plate 5 and Ay rﬂ%l?d]l) ﬁﬁ%d}% r?]‘ ?ﬁgﬁ’_”éhgwﬁf ?&dggg Reﬁhg
i nvention can be pres d agai eac e h 0Si tTon” of

base pl ate @G@ﬂiHQﬂQQPLlDQﬁ Qﬂﬁ?ﬂﬁﬂmﬁﬂtyarﬁang@hﬁﬁm 3tes Eﬁ@mh the
fig. 2 and figqih Thedeydanc bh whi Chrihe reLatBLgoelereals: 35y

are displ aced alon t he ide rods 41, i.e. brought closér to each
other, in ofG&PYSF t%49e GOREEPLd (rdie FSTHRSHG St angerent s 3
together, are not illustrated. Fig. 5 shows a cl anpi ng elenent 35 on

an enl arged _scal and the roove 7 whi c |des [ he shape
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oriented at jdightriangd escto the pligne pf;idhe; hokdingpanr angenent sa§.
wherein the §U|de rods 41 can e dlsplaced transversely with respect

to their |om |tltibrcft%ﬁerex‘f%n1?e pbée TR L£WNEEN it Pl eretvrthes?

pl ane of the)nhajh@ rtglcwxrsam@emttﬁq& clhysaed ysldthy oS, phote Shpwoe
i n order toﬁgfen ar..t.o close. thﬁ pectl e hoIer% arrangenents 3

via the cla goéﬂéﬁgﬁt§e§§lnﬁ gach ﬁ& 5 gPFangenent 3, between
base plate 5 and frame 21, a waf er 11 (nlcrochrp wafer) to be treated

metal i zed S | t %Qgggg t h
gevrce (gr?p%@r% t%% %gs usual for wa ergj%iev?%g%%£ argaaqﬁkﬁg t%%ld
waf er cones UGSl edfa hof t sher yagesi dd upP i ArehaingilgeroD ﬁ@ﬁthéfer

| oner base phatene (@nedesiiated. the BekBCiNhee i Hsrprpstid ealtl@de
carry out the net I|z tron if the device 1 assunes a 505|t|§£ og
£19 Yt he®F

bat ch") acc&FErRG °g. 63"wheP&i n 5°B¥fiton el ec fiang
t r eat nent oblab&nehevwa@erStﬂé premdided b thealhdeMdmakshofdrmgng

arr angement ovr i an g0 t the ongyes
33 and the %F%npfhéfe enen 3%§o?ggué55§§%v§ (cﬂia lﬁ% g of
arrangenent $h8 aareoeerangedrbf f&et wilthe r espdet radwmrk aﬂ%t her thus

order that the ohgkggdag gqug5§d3t%anmggdqbsplaced out of the
nmut ual |'y space posrtron batch) shown in fig. 6 into the

position resting on one another (closed batch) shown in fig. 7,

wi t hout therel appéN@e RIS SRbBHRAEhtNOsISwWR) e‘é@lﬂl@lﬁ]@rtalml%n has
novement . thin the context of the .invention Vi si on

e ageouEran e ™ B8 g nl aronBhpEadYEy Ohd Sebpldivg

accordi ng t artrheagemeantsi o3, aseshamnvien Bhgthéyr tonbetbeougbticéoser

to one another a?»tﬁtiﬁﬂgsg'ro:ﬁr!é J{‘fer%f‘ | ng ec' %@"éﬁef’éfoaéeongréf‘&gé‘&de

rods 41, sot hoI arr an
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arrangenent 3 (eakgdn@ff kY the base plate 5 (with anode network

29) of the next upper heolding arrangement 3, as is the
case in the exemplary embodiment shown in the drawings
(figs. 6 and 7).

In order tc press the base plate 5 ("anode plate'") and
the frame 21 ("cathode frame")}, which both consist of
insulating material, against each other in order to

connect them to each other in a liquid-tight manner, at



the.sealing ring 25). Thus, the base plate 5 of the respective upper
hol di ng arrangenment 3 sinultaneously forns the closure plate of the

next |ower Re dpng,/@Fd@ngenent 3 ("closed_batch"). |§tmt/ﬂir§0£%ﬁmﬁi9§
iC

each hol di ng arrangenment 3, the chanmber 27 shown in fig. 2, I's

filled wwth electrolyte, is closed off, so that a predeterm ned

vol une of el r S Ll abl o] e | i i on. pf

m crochip vvatgqer %ﬁl@tblialne%%%@%f ggl g%%r %F%El g?%%%e %ﬁéar{%e?g EgeoFriaﬁg
hol di ng arr &igenthese3, aws chreRaidecs apeopeovided t 6% ecdipagues)
el ectrol ytepcandiedd Idadiamd h/epin egh of - el echirpbybe sndgeenrdenthy

of one another via feed |ines and the_ dischar ge lines. This results in
the advant ag¥&outidsed iam% nd 9 nthddlict FIR™PS"Phe SAETERTFt i on. TRES

devi ces wit hasdiiggleda plmHeal d1ammindod inghiad r 3higeses) Sod aheangsdlde
above one another can be pressed against  each. ot her,h by displ acing-the
cl anpi ng el g?%ﬁf@ ealt}%‘?‘nget%gag%i geaP§d§ 1 (p8S t%@n %c%g?a}’%gg?o
fig. 7) arewhdich | fasks atied.then shiges ©d assY stinthe telcedtraotgises aAd

therefore t fmatfallgl za_})t)i on of the wafers, in particular when use is

made of the device 1 according to the invention wth hol ding

arrangenments 3 according to fig. 7 placed closely against one another

E'r']d O|Sedt baltlf%ht't)he. t&}?er@egﬁbﬁﬁtjlct)ﬁ,STéhféh%ﬁgﬁg@ e tSﬁJ Mdrpisagprhtte
e electrolysis is carri out. To this éen in the exenpl ar

embodi nent sshd'i‘/ﬁfj(?*‘lf@@? g?aﬁ&e?)EroaV%f&%rlQBtﬁFt RIERCERET | iéf the

connect ed t gratoviceas?, ore othdthethuei deadodpldle SO tibatspmaddraphng

body of el e(‘ftrrocr)nl %ee r rsal%r{étsz Therrn?e uency- can bfaéft f'tégdl aQ5in
sel ectively variably "or randony Xars aIE)“T’y. | v the® enbodr ent ~ Showni n
fig. 8, an iedgimgindgal 3hodul 63 ©dapei stawp cover krg Bl bassepartt , the

provi ded TO'ba%%ChP‘f‘L@ft@r-Sl naihe odieft  shown ha L@ r8mehPoned
covering is not at the sane tine the wafer holder
constituent parts (base plate 5 and frame 21) of the

holding arrangement 2 according to the invention can be
pressed against each other. This position of use of
base plate 5 and frame 21 of the holding arrangement 3
is shown in fig. 2 and fig. 3. The devices with which
the clamping elements 35 are displaced alcong the guide
rods 41, i.e. brought closer to each other, in order to
move the individual holding arrangements 3 together,

are nolt illustrated.

Fig. 5 shows a clamping element 35 on an enlarged
scale, and the groove 37 which divides in the shape of

a Y into two branches 39.

In fig. 6, a device 1 according to the invention having
a plurality of holding arrangements 3 1is shown in the
opened state ("open batch™), but without any "upper"”
closure plate on the uppermost hclding arrangement 3.
The clamping elements 35 are guided such that they can
be displaced on guide rods 41 oriented at right angles
to the plane of the holding arrangements 3, wherein the

guide rods 41 <can be displaced transversely with



| ocat ed above. Thus, the enbodi ment shown in fig. 8 constitutes
i ndi vidual reactor nmodules which are arranged one above another in

sequence, Qxﬁaﬁﬁsziﬁﬁdih node of operajion is pOSS|gaTgAT55hfyﬁdy4bQ

t he enmbodi nent shown in fig. 8 is built up as follows: On a base part
50 there lies a wafer 11, the front side of which points upward.

Arranged beﬂﬁﬁ; ($2 .Qgse ﬁgicong gtﬁggng?an%xggg% Slis a cggta%t

52, which is ctrica |ve cont act the ‘edge
waf er 11. Oﬁilirhaeit@cd?e oﬁatﬁblﬂ anﬁoparﬁhet')l phatef acds ttHee vvah@idlmg

(poi nting downualfdomar &t hg, hase,paidd 1m@ar§§a| n&d, sh8wRar EhCHkéér' n
the formof an O-ring, is 'received in an annul ar groove 53,

addition, ik RPTY Sife rardleae t Hef eT$EORF YT Eelo glpgaéfréﬁge@ﬁﬂﬁﬁlt

55, through3M%ﬂ31ﬁHdﬂaﬂdmgﬂh@ 28 grmtke 35ed i nto the chanber in which
the wafer 11 is received, and out of the chanber. Seated on the frane
part 51 is the upper covering 57 (cover plate), a grid-like anode 59,
in particul&m.anmandmddﬂ%grnﬁﬁ&nq&mantﬁ3ga¢EKWQ&mIm@8@Iplet©rSgahd

bei ng arran e pI : Zrand a t
hel d by annular se §8 Egyn%%) %ﬁ%r% h%ghﬂ%g neLt%§h§%% F?é?BQQ
8, in the cHa\m@rlJa@@k)e Jtawelmleteqﬁ fap AHeRPépestitdl yihe |a316bu<t>f| )

that the angde B9 s RUPIRS 988 {fhdhe @hsﬁt agl Xlts%alt hadr i gatOrsay1t he
el ectrolyte |l evel 61 |ies above the anode . Above thﬁéelectrolyte

| evel 61, ikah%u%%aée‘ﬁﬁimé@ﬁtbé§ﬁibaY?f%ﬁdCEHF§r{H@ egds idhatber
60 is provi dedntwhiicle iup firl etk Widiuean 9 nai trigaslofer exaapbbate 5
nitrogen or ardop of, Anofher gas, that, Iis, T ngrt ;Under 48 Procesg, .y
out the metalization if the device 1 assumes a position
("open batch™) according to fig. 6, wherein a common
electrolyte for the treatment of all the wafers 11
provided in the individual holding arrangements 3 is

provided.

Figs. 6 and 7 also show that the tongues 33 and the
clamping elements 35 of successive (adjacent) hoelding
arrangements 3 are arranged offset with respect to one
another, in order that the holding arrangements 3 can
be displaced out of the mutually spaced position (open
batch) shown in fig. 6 into the position resting on one
another (closed batch) shown in £fig. 7, without the
clamping elements 35 hindering or preventing this

movement.

Within the context of the invention, provision 1is
advantageously made for the holding arrangements 3 of
the device 1 according to the invention, as shown in
fig. 7, to be Dbrought closer toc one another by
displacing the clamping elements 35 along the guide
rods 41, so that the frame 21 of each heolding
arrangement 3 comes into contact with the base plate 5

of the next upper holding arrangement 3 (sealed off by



The .devi ces according to the invention, in particular the device from
fig. 8 permt electrolyte to be punped around during the process. In

pri nci pl e, %e&gl'é)s +d3@qpossibility of ga_s;i ng el ectEquJ/xg.goﬂ}d’boqrgz
i nert gas outside t%e reactor before the filling of the reactor or,
if electrolyte is punped around during the process, even during the

process. As.alre | ndi d i conj ti Wi I g- t-he. ga
chanber abo&%et h%g%%ierg?r %?b?e %52 Til Jlrggg\’m' %L?leanggl]sn%r ?lagg, 5so°?hgpe
i nert gas i sesresdritvedunppgrt he stiguessrrIngenensi ny fanNBLtahEensLy

applied fol lowig the epdbag-af Lherirest mante of Lhe wafer lhoeannhe
gassed with an 1nert gas before it is used. Fallow ng the concl usion

of the met héFraWETEHY o hoChroresBatelubnce [earkFif t$3e belAppPFrad:

drai nage of Hoheieledrdndanait »f the phaspss chameiwbyimeans. op,
suction or for.cing.out_hy kpcre% iqg t he essure of ihe ,nert.gas in
Br otk

the gas chadfl iiryi T hiC t HE CPr cebSS KMtr afd BFOTRS Velfr o0

that a predetermined wvolume of electrolyte is available
for the metalization of a microchip wafer 11 by means
of electrolysis. The chambers 27 of the holding
arrangements 3, which chambers are provided to receive
electrolyte, can be filled with/emptied of electrolyte
independently of one another wvia feed lines and the
discharge lines. This results 1in the advantages
outlined in the introduction to the description. The
devices with which a plurality of holding arrangements
3 arranged above one another can be pressed against
each other by displacing the clamping elements 35 along
the guide rods 41 (position according to fig. 7} are

not illustrated.

In order to assist the electrolysis and therefore the
metalization of the wafers, in particular when use is
made of the device 1 according to the invention with
holding afrangements 3 according to fig. 7 placed
closely against one another ("closed batch"), the
device 1 as a whole can be set vibrating while the
electrolysis is carried out. To this end, in the
exemplary embodiment shown (figs. 6 and 7), a motor 43
with eccentric is connected to at least one of the
guide rods 41, so that a vibrating body of electrolyte
results. The frequency can be set fixedly or

selectively variably or randomly variably.

In the embodiment shown in fig. 8, an individual
module, comprising covering and base part, 1is provided
for each wafer. In the embodiment shown in fig. 8, the

covering is not at the same time the wafer holder



cont.ained therein with inert gas, wunloading the wafer foll ow ng the
drying, rinsing the wafer with water outside the process chanber,

final (reneyrdpodsydpehdaf the wafer outgj de the progessaghaiPLioodd
sumary, an exenplary enbodi mrent of the invention can be described as

follows: A device 1 for netalizing wafers 11, in particular mcrochip

wafers, in an, t‘3rQ}BéﬂrS.CO”ﬂ§+§FstﬁepléH@ddiWerPJ E%Qﬁngﬂ Fig. 8
arrangenents 3, wherein each holding arrangement 3 has a cha ef" 2
for the el esibittartifii chingdivépupat ed F3PTAL heMABRdPAg cHurPer saze

for el ectrolyt@iqePidid diQdell eh M HANGERIE Sudnc@Ndswhehgt Naedehch
wafer 11 is assigned a ring 15 serV|n%)as cat hode and an anode
network 29 &9dgnhdde operation is possible.

In detail, the embodiment shown in fig. 8 1is built up

as follows:

On a base part 50 there lies a wafer 11, the front side
of which points upward. Arranged between the base part
50 and the frame part 51 is a contact 52, which is in
electrically conductive contact with the edge of the
wafer 11. On the side of the frame part 51 that faces
the wafer 11 {pointing downward toward the base part),
a seal 54, in particular in the form of an O-ring, is

received in an annular groove 53.

In addition, in the frame part 51 there is provided at
least one conduit 55, through which electrolyte 56 can
be led into the chamber in which the wafer 11 1is

received, and out of the chamber.

Seated on the frame part 51 is the upper covering 57
(cover plate), a grid-like anode 59, in particular an
anode 59 in the form of a perforated plate or grid,
being arranged between the cover plate 57 and the frame

part 51 and held by annular seals 58 (C-rings).

In the embodiment shown in fig. 8, in the chamber above
the wafer 11, so much electrolyte 1s put in that the
anode 59 is submerged in the electrolyte, that 1is to
say the electrolyte level 61 lies above the anocde 589.
Above the electrolyte level 61, in the space between
base part and covering, a gas chamber 60 is provided,
which is filled with an inert gas, for example nitrogen
or argon or another gas that is inert under the process

conditions.



Patent clains 1. A device (1) for the electrolytic nmetalization of
wafers, in particular mcrochip wafers (11), in an electrolyte, in

partlculaf b 9b48yot&id4 || channels |r%%? _crochi p wadar/arvbi 1)/ d6f Al

in particular copper, having a chanber 7) to receive the

el ectrolyte, having an anode (29), having a contact (15) in order to
pol arize the wafer (11) to be netalized as cathode, characterized in
that at |east one holding arrangenent (3) for the wafer (11) to be
met al i zed i STy odpUeESsS| RocRadinge ol 8PAY larientdement 1 3pakad cudar

base pl at e( HHedewicel el i ﬁaj, | yg i “ﬁé‘hﬁit nglgek%nglcewcbhbe umped
receiving region (9) for he wafer (1 frame 1) nade OP

i nsul ati ng rrEt®l Qﬁ%RQKf rﬁﬁﬁ%ﬁ?%23) whi ch forns the chanber (27)
for electrolyte, a ring (15) of electrically conducting naterlal

serving as thode a clos re plate arranged on,.the, side_o
frame (21) fabik o s SR Ber Ra 1 sTer Pag pRaSing
chanber (27)3Haﬁtndk¥na(ﬂwuuh amd inert gas outside the reactor

before the filling of the reactor or, if electrolyte is
pumped around during the process, even during the

process.

As already indicated in conjunction with fig. 8, the
gas chamber above the electrolyte is filled with an
inert gas, so that inert gas 1is present during the

process.

The rinsing water which is applied following the ending
of the treatment of the wafer 11 can be gassed with an

inert gas before it is used.

Fellowing the conclusion of the method, the following

process sequence can further be applied:

- drainage of the electrolyte out o¢f the process
chamber by means of suction or forcing out by
increasing the pressure of the inert gas in the

gas chamber,

- drying of the process chamber and of the wafer

contained therein with inert gas,
- unloading the wafer following the drying,

- rinsing the wafer with water outside the process

chamber,



an anode network (29), which is arranged on the side of the closure
plate that faces the wafer (11), and in that arrangenents are

provi ded inypydghsy@;dq)sd the base plate (5) and thepglr/g@goigﬁaodﬂz

contact with each other. 2. The device as claimed in claim1,
characterized in that a seal (19) is provided between t he base pl ate

(5) and the frame.(21). So¢l a I
characterized i ﬁlhn?agi t ﬁgéggggg aﬂﬁ%ggrggnge W %Ee? taCL r| ng Pfg)
serving as cat hod@fOQESSTHéladémrce as claimed in claim2 or 3,

characterized in that the seal (19) is an annular seal. 5. The device

as clainmed in one of clains 2 to 4 characterized in that the seal
(19) is cl affedSHETAEEn tHe PFEMBLEDY) SHRPIMERfaf 8F (4O APVRELOAD
t he base pl &= (2 described as follows:

A device 1 for metalizing wafers 11, 1in particular
microchip wafers, in an electrolyte comprises a
plurality of holding arrangements 3, wherein each
holding arrangement 3 has a chamber 27 for the
electrolyte which is separated from the Tholding
chambers 27 for electreclyte in other holding
arrangements 3, and wherein each wafer 11 is assigned a
ring 15 serving as cathode and an anode network 29 as

anode.



6. The device as clained in one of clainse 1 to 5, characterized in
that the receiving region for the wafer (11) to be netalized is a

depression @R JhR2ybeease plate (5)._ 44 The devi ce s ahabEfhddEoeNe

of claims 1 to 6, characterized in that ™a plurality of holding
arrangenents (3) are provided one above another, and in that the base

plate (5) forms the closure pIateP%Eeﬁﬁecf iﬂéng arrangenent (3)
respectively arranged under neat h. e device as clained in one of

claims 1 to 7, characterized in that on the base plate (5) and on the

frame (21) tiher e Jargeprovi deq poef erably wadaer i ke RECL BELAONSH (33)
that point outward, on which the arrangenents (35) for pre55| ng base

plate (5) and fréﬁ?éfe(r?lf Hy A Hst 1 Ohe bt e clatR . Watfeqpe {4V cénadh
claimed in clai m.eqharaaiesri zed | pathatul he arlhangﬁfms ese fill
cl anpi ng el ement s (:%151'%?& whi ch have %égoves 37,39

whi ch the .
proj ections (33) S %ase” pl & FET T Bnd “8r Sf e f"Pa (34§%tngagB.
10. The devi ce agadtdiamddid n cc:d>m:i>em,9 bhaiagt eqdl zedhambdrhat (2he to

grooves (37) divided i ¥y ag%ye&glw@ Oranenes 1) anbhe Theo)

device as claine |nca|m acferize at’ the clanpl ng
el enents (35) ar@@m%dasmﬁm A8y cHh I9eddirsptacadlayigs dehe

rods (41) at righiarangl es(it0 thepl ang. of hageiptase (23 andatnans,

(21). characterized 1in that at least one holding

arrangement (3) for the wafer (11) to be metalized

is provided, in that the holding arrangement (3)

has

- a base plate (3) made of electrically
insulating material with a receiving region (9)
for the wafer (11),

- a frame ({21) made of insulating material having
a recess (23) which forms the chamber (27) for
electrolyte,

- a ring (15) of electrically conducting material
serving as cathode,

- a closure plate arranged on the side of the
frame (21) facing away from the base plate (5)
and covering the chamber (27) for electrolyte,
and

- an anode network (29), which is arranged on the
side of the closure plate that faces the wafer
(11), and

- 1in that arrangements are provided in order to
hold the base plate {5) and the frame (21) in

contact with each other.

2. The device as claimed in claim 1, characterized in
that a seal (19) 1is provided between the base
plate (5) and the frame (21).



12. .The device as clained in one of clains 9 to 11, characterized in
that the clanmping elenents (35) for noving base plate (5) and franme

(21) towardypachopdd1cand away from_eagh_other can gi_[.gé)i%q%@z
parallel to the plane of the frame (21) ‘and the base pI/ate (5). 13.

The device as clained in one of clains 1 to 12, characterized in that

A angenent & COMRYILS I, & 03e o) fifed 5o 406k o 5 ATEL 240 C2008 4

di spl aced froma position in whic re at a distance from eac
other into a posittiadn thewfiehl t Héy)res? @rreadrcot hekhing thphering

device as clai nediiy) &aivint3.acharaeigrized in that, between the
arrangenments, seals (25), in particular annular seals, are provided,

whi ch are arranged between a frame (21) and a base plate (5) of an
arrangenent 4.yi nghabov@evseevi ngs ascthosute plat ec1k3m The dew ce3as

clainmed in one of_ clai 1l to 14 haracterized in that_ the holdin
arrangenment (3) §Patrﬁ§r{%&ll&ieﬁjg J?ﬂr@ﬁ%%ngh?ssﬁég i(glgeir elsas%?gﬁréﬂu% ?
| east one vi bratisemlgenerator (43). 16. The device as clained in
claim15, characterized in that the vibration generator (43)is a

vibration generator for generating vibrations with a fixed,

sel ectivel y vari dbice dviandon yclakne®| énf rerienty ClFAnsThe deévi te
tas claimed i nf On%h@;zlrafé(‘jcfé'r@eli t9n16ﬁh&’@agt@1‘ét eééﬁﬁd (1ot héllts t Beamped
enperature o t%%tﬁ%eg % éarfg%gﬂ?¥¥)(a3d(¥ﬂg ﬁ% gptgfi)einng on

the base plate (5).

6. The device as c¢laimed in one of claims 1 to 5,
characterized in that the receiving region for the
wafer (11) to be metalized is a depression (9) in
the base plate (5).

7. The device as claimed in one of claims 1 to 6,
characterized 1in that a plurality o¢f helding
arrangements (3) are provided one above another,
and in that the base plate {(5) forms the closure
plate of the holding arrangement {3) respectively

arranged underneath.

8. The device as claimed in one of claims 1 to 7,
characterized in that on the base plate (5) and on
the frame (21) there are provided preferably
wedge-like projections (33) that point outward, on
which the arrangements (35) for pressing base

rlate (5) and frame {21) against one ancther act.

9. The device as claimed in claim 8, characterized in
that the arrangements are clamping elements (35),
which have grooves (37, 39) in which the
projections (33) on the base plate (5) and on the

frame (21) engage.



18. .The device as clainmed in one of clains 1 to 17, characterized in
that, in a plurality of holding arrangenents (3), the closed chanbers
(27) for el gt beh¥ygr ey be filled withelectrolyte s @ppiiehoaoz

i ndependently of one another. 19. The device as clainmed in one of
clainms 1 to 18, characterized in that the anode network is woven
increasingly nore closely toward the mddle. 20. The device as
clainmed in one of claims 1 to 19, characterized in that the surface
of the base Il-at &ns)da e fageslawesd f tonFltaenwdf echprayrtpgsiggyed
convexly. 21. Theudavie agrsdaddetsin @nei@d chakn InkBe2@nto two
characterized in that a gas chanmber (60) is provided above the

el ectrol yte (56) 3@ chider for hol ding el ectrol yte (56). 22. The
device as clained in claim?2l, characterized in that the gas chanber
(60) is filled w.th an_.inert gas, in.particular wth.nitrggen or
argon. 23. 'Fﬁlé deT&ece 9SVEFSi mett i nCoRE™SE cl B s LA 22,8 or” 3
characterized i n dhmatacdenduiads ane thedvi deel icdamprider ¢bemeads (39)

el ectrolyte (56) Jyu 0ghRGeql reHbh WG e opghation PfsdieLdevibae:
guide rods (41) at right angles to the plane of
base plate (5} and frame (21).

r

12. The device as claimed in one of claims 9 to 11,
characterized in that the clamping elements ({35)
for moving base plate (5) and frame (21) toward
each other and away from each other can be
displaced parallel to the plane of the frame (21)
and the base plate (5).

13. The device as claimed in one of claims 1 to 12,
characterized in that arrangements comprising a
base plate (5) and a frame (21) can be displaced
frecm a pesiticon in which they are at a distance
from each other intc a position in which they rest

on each other.

14. The device as claimed in claim 13, characterized
in that, between the arrangements, seals (25), in
particular annular seals, are provided, which are
arranged between a frame (21) and a base plate (5)
of an arrangement lying above, serving as closure

plate.

15. The device as claimed in one of claims 1 to 14,
characterized in that the holding arrangement (3}
or the helding arrangements (3) is/are assigned at

least one vibration generator (43).



24. .The device as clained in claim23, characterized in that the
conduits are assigned at |east one punp to punp electrolyte (56)

around duri Rg bie2pPes@Afll on of the devige.. 25. The deviGe2a$1 £ddi4Rd
in one of clains 1 to 24, characterized in that the device is

assigned an arrangenent for gassing electrolyte (56) during the

OperaﬁiOn_OﬁiLhetﬁgyiggvng.aé q?f <§pﬁnt d%%?c%ﬁplﬁhggacterized
netal i zation of wafers, in particular mcrochip wafers, 1n an
el ectrol yte, prefiérabfyaby bGdicng wlliedte@ asIenaraedri n (dde of 18l aifns

1 to 25, charact efiipzedidh tddtetder el £6trghitLat $ngassBdavh bAsakith
inert gas before tgfe, metalization is carrjied out. 27. Thi met hod gs
claimed in clai m®26 1 %4far st 7T 201 h YREtAPHe BFeERPEPPLY V84TgaB4&d
out si de the devi ceedqfEnckhe nethod as clainmed in claim26 or 27,
characterized in that the electrolyte is punped around during the
metalization and is gassed outside the device. 29A nethod for the

el ectrol yti d7net dihezad¢ohcof amaf@rasimgd par tneular aleioshilp waf éfs,

in an el ectrol ytenreferably by bisinga deyi cecasoclaiied | gronenf

claims 1 to 25, characterized in that rinsing water Is gassed before
the rinsing of tHhelfdmer FFANGANTR T hed )l srie] GG alied.

nmet al i zati on.

18. The device as claimed in one of claims 1 to 17,
characterized in that, in a plurality of holding
arrangements (3), the closed chambers (27) for
electrolyte can be filled with electrolyte and

emptied independently cf one another.

19, The device as claimed in one of claims 1 to 18,
characterized in that the anode network is woven

increasingly more closely toward the middle.

20, The device as claimed in cne of claims 1 to 19,
characterized in that the surface of the base
plate (5) that faces away from the wafer (11) is

curved convexly.

21. The device as claimed in one of c¢laims 1 to 20,
characterized in that a gas chamber (80) 1is
provided above the electrolyte (56) in the chamber
for holding electrolyte ([56).

22. The device as claimed in c¢laim 21, characterized
in that the gas chamber (60) is filled with an

inert gas, in particuler with nitrogen or argon.

23. The device as claimed 1in one of claims 1 to 22,

characterized 1in that conduits are provided in



30A.nethod for the electrolytic netalization of wafers, in particular
mcrochip wafers, in an electrolyte, preferably by using a device as

clainmed in qwaz@ﬁzpd)-aglrm 1 to 25, characterized in tgwl/akB611/000492
electrolyte is renoved and in that the device, in particular its

chanber for holding the electrolyte and the wafer, is further dried,

lar b h
in particular by Usiig \:Ber]feﬁﬁse]mgg%QBQHEQe t‘iﬁroa?g'ﬂ é %lﬁ@hg%

31. The nmethod as clained in clai arac ize |nt at t

device is dried WG\ trheném‘ﬁgfatq#@f‘s% thgp defHeSret hod as cl ai ned
in claim30 or 31, characterized in that the wafer |s rlnsed and

dri ed outsigglth deV|ce 33. The nethod,as cl ai ne | ai m 32,
characteriz t9E RS LU iDadBd t d8 PEECEEFLGRFng

the drying of ther athet, ihethahduheswades iaSsriighneed st Hgd9tSi bge

water, and in that the waf ently ie i.cul ar, by
using inert gas. %ﬂnp TEO e{inf?odegggg 85 E% %5d6;)l grogﬁd Lg%l,ng Ehg
characterized i n cdsatattive dihgiheg dﬁaftlele is gassed

bef or et heri nsi ngof t hewaf er.

25. The device as claimed in one of claims 1 to 24,
characterized in that the device is assigned an
arrangement for gassing electrolyte (56) during

the operation of the device.

26. A method for the electrolytic metalization of
wafers, 1in particular microchip wafers, 1in an
electrolyte, preferably by using a device as
claimed in one of claims 1 to 25, characterized in
that the electrolyte is gassed with an inert gas

before the metalization is carried out.

27. The method as claimed in claim 26, characterized
in that the electrolyte 1s gassed outside the

device.

28. The method as claimed 1in <c¢laim 26 or 27,
characterized in that the electrolyte is pumped
around during the metalization and is gassed

outside the device.

22. A methed for the electrolytic metalization of
wafers, in particular microchip wafers, in an
electroiyte, preferably by using a device as
claimed in one of claims 1 toc 25, characterized in
that rinsing water 1s gassed before the rinsing of
the wafer following the conclusion o©f  the

metalization.
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30.

31.

32.

33.

34.

A method for the electrolytic metalization of
wafers, 1in particular microchip wafers, 1in an
electrolyte, preferably by using a device as
claimed in one of claims 1 to 25, characterized in
that the electrolyte is removed and in that the
device, 1in particular its chamber for holding the
electrolyte and the wafer, is further dried, in
particular by using inert gas, |Dbefore the

unloading of the wafer.

The method as claimed in claim 30, characterized
in that the device is dried without rinsing the

same.

The method as c¢claimed in c¢laim 30 or 31,
characterized in that the wafer is rinsed and

dried outside the device.

The methed as claimed in claim 32, characterized
in that the wafer is unloaded from the device
following the drying of the latter, in that the
wafer is rinsed with rinsing water, and in that
the wafer is subsequently dried, in particular by

using inert gas.

The method as c¢laimed in «¢laim 32 or 33,
characterized in that the rinsing water is gassed

before the rinsing of the wafer.



