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, xye3eK. K} D'6T. UZ11 March 2003 Process fox Depositing Metallic Conductor
Paths on a G ass Channel Plate for Large- Screen Fl at Panegh piarspkags The
invention relates to a process for depositing nmetallic conductor paths on a
gl ass channel plate for |arge-screen flat display panels, which has many
channel' s extending parallel to one another, separated from one another by
ridges, and provided with the conductor paths in the form of el ectrodes.
Modern | arge-screen flat display pandls, so-called plasma display panels
(PDPs) and pl asnma- addressed liquid crystal di spl ays (PALCs) require a
so-cal l ed channel plate made of glass in order to function. This plate is
provided with channels fornmed by ridges) also referred to as barriers or
separators) and has a defined nunber of vertically (for PDP) or

hori zontally (for PALC) extendi ng conductor paths as ‘address el ectrodes.
These el ectrodes axe deposited between the ribshaped ridges, which in turn
are made only after the el ectrodes have been fornmed or are forned in
advance on the glass substrate. Fig. 1 shows a typi caI enbodi ment of such a
channel plate. particularly

t he channel pl at]-:g'gce%% g&g% &1@:{ @ﬁiﬁ@c&gg@@ﬁpg&s te‘fﬁr/sgl evant
literature. Deposit{banusi Fiaieder Ia*ﬁﬁ? §§’§elﬂ)ll:éﬂté’§nﬁlsthP@b'Fenntl c, not |east of
all because of the mcrostructuring of the channel plate - the di stance
between the rib-shaped rides, i.e., the channel width) also referred to as
pitch, is on the order of 100 to 600 ~. m 11 March 2003 2 JP 95-077892
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flat panel displays. Furthernore, this process is suitable only for
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t he di spfoamedroeearemumde;d zh}yahctaeoxeltl&cglhschebsuraagm flrs}m“& atypid the entire

remai nin t I area nmust be etched after full-area
deposi tlgfﬁgc?%lme%g Ch gt%?%lgf& i%fhe el ectrodes. Thus, this process makes

i nadequat e use of the netal content of the eI ectropl ating baths enpl oyed.

As a resgl su{I&h@é oP%H@h{]leLgpﬁ{el Hf&?l@& ﬂké‘éﬂb&n\é@éﬁa‘é‘es'ﬁ produced

that has to be disposed of Further nore, t docunent
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11 March 2003 3 It is the object of the invention, based on this process,
described al so at the beginning of this document) to con@lidarth20@s ocess so
that it is nore costeffective, while reducing the consunption of netals

bei ng depesited, elimnating additional gtching process steps and the

rel ated hazardous waste and refraining fromthe use of costly vacuum
processes. This object is attained according to the invention by a process
for depositing netallic conductor paths on a glass channel plate for

| ar ge- screen f| i spl anel s, which ha channel s extendin

par gl I ZI to OWegéa’Hg%B??grdan é?3?%’83*1;‘6\29‘5}@“’g&@%ﬁe‘%ﬂewﬁﬁsﬂﬁg@,@é:ﬁ’&gpr ovi ded
with the con i cfnﬁ%mi : | of : -
rougheni ng t ﬂ@g%ﬁénr?%gﬁggl Ha{lg{: Eﬁ% eas?‘qus{r%liot?1 %ghgew%@%dr g%gés ?)gd{l %ﬁg Efﬁﬂf he
channel s to bgrémairintingiot bthehgrintitiggirbdesses OTbRhdam¢ntdl [dssaliyantages 6bihiat i on of

mechani cal and chem cal pretreatnment; - depositing the netallic conductor
pat hs sel ect | pQnarigPeess it the inadeqeteresplutianidhe available pristing\processes) neans of

el ectrol ess an r | vani ¢..de ition.processes, W thout enpl ayi ng | aser
beam t echnol oBy ek 8 of e RO <onfRiniPl BERER Froiche VIRH hreEMBHL T, e

el ectrol ess ngf&tivé fiRAsfabtufiofaige Sereu NIhipanBl dipl ARPPSiHdrBre| id h cur rent
applied), i.e., selective deposition fromthe |'iduid phase. Conpared to
vacuum pr ocesproses§ és syitable pulyt for deppsiting elgstrodesamdiat glashjybstritesthaphayeesses
are cost-effective since éet}ie%&;eaui re only low investnents while offering

hi gh subst r at 2t BRSGRERM PA&%Snore, conpared to high vacuum
technol ogi es, the clean roomclass requirenents are substantially nore

| axed. Th di. he i - ,
[t par 1 cul ar 95TA TRnaBT B 4ok S PPHLRY R PalenCeltstiRf BUNECLCPTL
0 the case ofhahfifls BYSpitedip HRRSIFUECRIAR MaAHH bAR!hO Passtiibstidigla t he

el ectron paths [sic] are selectively structured on the gl ass substrate.
Thi s reduces substantid] disadvantagef thonsytering praeds imit§ high prodvictidrdcosFdue her nor e,

no subsequent etching steps are requiyed as js the case in {he

af or enent i one'&ibglb%'g}%m%é%‘fea‘i“ﬁﬁtstag‘ﬁt re\lﬁi‘d&h oW SPQ‘?W?%W%BW} i cai ton.
Wth the elimnation of these process steps, the process according to the

i nvention al elimnates waste ont.ai ni |, or..heavy netal that are
very costly t ErieomeRe e b artcgin PR S0 RiR8 e s SRR (1 ol ds. for
exanpl e, whenddpbsiaHg eRetr6desbaGichaitfek plaki¥of URplaf afPlidafbhsHycRBRRBENT S such as
LCD cells or conductor paths for mcromniaturized circuits or the like, it

i s known per dlecttobess apdgalvari¢ puwcessessethere thed thetabizatiorsis depesited ber-r ate

i cularl ' | :
particularly sbe ecltll\srelalg %vera ee L,ntPrg %rrg of the display. Since the portion of the display area

occupied by the electrodes ranges from 5 — 20%, the entire remaining 95 — 80% of
the display area must be etched after full-area deposition in order to structure the
electrodes. Thus, this process makes inadequate use of the metal content of the
electroplating baths employed. As a result, metal-containing or heavy metal-
containing waste is produced that has to be disposed of at high cost. Furthermore,
this document concretely mentions only a single transparent conductive layer
(ITO) as a base. This layer, however, can be deposited only by means of vacuum
processes (sputtering or evaporating) so that the described advantages of

metallization from the liquid phase partly fall away.



Typically, large-area netallization is deposited and renoved sel ectively by
maski ng. However, these processes are not suitable for deapdgaich?p03

el ectrodes for PDPs or PALCs since these applications require netallization
of large areas with a 42 inch diagonal and nore. In addition, structuring

| ar ge-area substrates by a laser is not econom cal. Furthernore, the sides
of the barner ribs cannot be readily gexposed by laser light so that it
woul d not be possible to renove the otective layer as required. The
production of PDP or PALC channel plates requires, .however, that al

metal s along the sides of the rib-like ridges be conpletely renoved. EP O
534 576 Bk diduRt BPUR HSSEELRIhs BE DREFRdRY aBElRERIYE HeRosi tion of
conduct or paths on gl ass substrates for efectronic circuits ere a mask

wi th t he begigaingef &fs derunenthtoseandecuthe praesss 5s thas ibes Mepodist-ed i s brought

into the pRANDHNIHddInE U BilsumPEEA of Hifall B &gemmmkmr{gr om the
mask is directed onto a pfane quartz gl ass substfate, the rear side of

whi ch i s additianat giching precess steps @pfvibe sdagd hagardpus wasts apdushaininger i nduced
thin copgesm pRE Ose @pcolaays,a&laﬁﬁipy@deysed_eposi ted according to the desired
structure. Since this process again requires the use of a |aser, and
noreover a special one, it is not suitable for |arge-area gl ass substrates
such as cHénnbjectpis attainedraccotdéngror the intentiogubyr £ praxpensi ve quartz glass to

b d g IS | i Le i f th
0 20 SRR Oy e BB BT T e B
deposi t i dlat display panedsh whidsh® many ehannglstextendingeparaletthoue, anotlerpr ocess

accor di nge A}a&hegr&n%ﬁ\@tdn%\édayaﬂa%@,eﬁw MoviiRE Sviftl e Airitefst§adslint abl e for
| ar ge sur ?es \E,’\ht hout . usj ng vacuum technol ogi es for the sel'ective

structuri glecigeresshavang the $e@s<of: Furt hermore, the process does not

reﬁui re arbugimped enrtchanneusihiey 8t leastan thé elefteodta®pidmd e thOthdiinlst z gl ass or
a laser.

| n addj tj on, he process, accor di to the invention can be readily
ised for BIRERAId LR gae PRI oot s Pera R 9l BRRER) dges or
bar ner ridpgd. chthécabpotessmentcordi ng to the invention i s advant ageous

ticul . ' . S
Permi s hboalhe e nfRARNESn Rl PH LR o bl RANECE B8R | 2, PO
subst r at efithe ghannelsdpameapeolideeroless and/or gplvanvieslepasition ocessast her nore, the

inventi o%g%dﬁmlgﬁgg%gr gga,ﬁqgch%[ogys and netal alloys that are suitable
for deposition with or without application of current either as the sole
material or in the formof multiple |layers. Wen producing printed circuit
boar ds f dFhecpretss @btcrdagiol thatinnsionrusgd &latisel blsttrales&ssmetil dep&sitisoni C
circui ts’::midt ail\% 1kcnrcr)\e ]c(iléo(ggiﬁ?cl;xi\ VI‘;li rcElrrgl:%Ea4 'e%)B'Z:ggse ec 1va éjolszi%ogl 083 458 B
1) to use S e VECET ECRT oI e eposftll SRS 6 AT TTeT &l TS CoRduct or pat hs
t o i nt er doemdbe lighid plowpo femparedtpieacenm prieseesfegoepattsring powapdor about
10 years.depbuhy, thediblesst drd Bbt difdtud &%@ﬂéﬁr&&ﬁ iog of the
channel s of channel L&%@?rf due to the different” di hensions and the

f
di f f er entiNpRSGHERS YW ngnkigh sphsirate Hugughpyss. nberthemarerospared

t echnol ogy Hagh LRSI tdcRfoloBies) thie Glean et Mss %{mﬁtﬁh?cs}xbaﬁﬁﬁaw E hannel
|1 C et o1,0re nave Dbeen

plates for |ar g%-gc&?len flat- ag{gl di %?l ays. .
cont r ol | EBOHYEERES pr PAPTRTEES BFCOHEPBL? BTG VERiYeathras AAY3885%0ns and
then sel eotpaviitulart, in deataloofulltdrea serdlicition tpldshsladeyasndmasbed§ innths ki ng
techni QUESse of the above Japanese laid-open application, but that the electron paths [sic]
are selectively structured on the glass substrate. This reduces the metal
consumption by at least a factor of 10. Furthermore, no subsequent etching
steps are required as is the case in the aforementioned process according to the
Japanese laid-open applicaiton. With the elimination of these process steps, the

process according to the invention also eliminates wastes containing metal or

heavy metal that are very costly to dispose of.



11 March 2003 5a US Patent 5,804,920 describes a channel plate for a PALC
systemwith additional etching process steps for the sel ¢¢Mareh poosluct i on
of netallic electrode paths, with all the di sadvantages as have al ready
been_described in conjunction with the Japanese reference cited above,
JP-A-H8 222128. This reference says nothi ng whatever about roughening the
el ectrode regions, nor does it provide any information about selectively
depositing the nmetallic conductor paths by neans of the clained processes.

Eur opean Pat ent .Di scl osur P-A 0 647 729 descr.i bes a prqcess, for

Gopost t1ng. b ST TEehBth Ry K5 S RDPIer RFLPIDOPE PR BFAG GBIt o

especi al |y depQsbhict@nfond KR IOD celRfor RotHuefr 34thel € €€) in which the
gl ass substrate iscprﬁogefwﬁi&th a paﬁ a(?irum nucl gat ed silane internediate
| ayer that i iniaturivet giredtsusithglike, ftus keeivik parese to depositistructuredy t hat a
metal is deposited selectively electrolessly on the places not treated by
the |aser. Ametglligationsion asybstfatepastietaryrusinglaserdieampe any et ching or
vacuum processes, still the treatnment by neans of a | aser beamis

absolutely c ul sory. As already.stated on,page 4, par.agr 2, of the
present spec?ﬁ%&"ﬁﬁydﬁfgeﬁ?"smfa Qg ’S@SB%S“E%Enge“B’é(eE%GC%iVEﬁ’Hﬁ al lizing
channel pl at Thi §al e r sgﬁ.%ﬂ: pcally to
structure | a?lgaeskl a 'egogéﬁés}t frﬁg%bg@&év%ﬁl calfle lﬁ(gt%?]ﬁéeblggosr ?%r Aﬁcﬁgpé%{ogt es for
| ar ge- scr een PDRstordd AHpCsgingeathedeappliaationsuweqhitemetatiemtion of lamperarehg esthbe

with the laser; that_ is, the requisite selective renoval of

exposed readi |
the si | ane | Ayt2ingh disgensb and mote. & addiiion, SpcruringFasTarerSUbaAies ol Vot

eral 017 el b BRp i Benhol® b BRCOARE bltiek 1B GOAGIR Rty ST T
the questi on eRposedbgIasentight sbicat iBF G n6t teAsdasibledo réiBowd e prosédls r ate. |t

can be suspected that the silane layer is also intended to perform an
adhesi on f undayeons reguired Theiprodustion of RIPR or BALKoshanedl plates requiresent i on made
of the clained rougheni 0 he channpel . pl . Nn.fhe electrode regi ons of
t he channel %Wﬁ?“aﬁ@p?lgg’ﬁ?flsc WS eﬁﬁ%ﬁg%&?ﬁﬂ? r&‘fﬁ%"ﬁ%’?@ﬁte nmechani cal
and chem cal ghgtdgeatment. ,All that the relevant prior art discloses is
that an internedi ate adhesion |ayer is applied) which is a conpletely
different process fromwhat is clainmed. Professionals in the field have

t heref ore t akgmo 8341574 Bl SirthepRbfesdescrites a prvesEdr Pel&dtive dbptitfoniof qui te
essential) however, for adhesion of the conductor paths, because

sur pri si ngl y conguctor pathsi oni glasaisulestrates derl clgptronicedncnishiwhere e mpskiwith thee
mechani cal pretreatnent, typically in the form of etcghi bat hs, hetter
Teahi g of | mefBEarpachHEiis e it e dseeiig Fbrv e heminth o can
take place. HrhiekcimeH[oBll ThofeQeatitheany G0kl MBdldsl ) BeaRA oflFfl ng bat hs
acconpl i sh snoothing, instead. The special pretreatnent has the advantage
that good adiptsieapuant glakesubbteate,rthé eeas sile of whih vsini coatabtywitle p esiutivee net al

el ?Ct rodes | Scoglgér%la&?%s’cmslslegfa%er induced thin copper paths to be selectively

deposited according to the desired structure. Since this process again requires the

use of a laser, and moreover a special one, it is not suitable for large-area glass
substrates such as channel plates. Furthermore, it requires expensive quartz glass
to be used since only this type of glass is permeable for the light of the required

excimer laser and thus permits the selective rear-side copper deposition.



1

- a purely nechani cal roughening is often inadequate - a purely chem cal
rougheni ng, given the total |ayer thicknesses of only a fiewldfcR o0t er s
enpl oyed) is inadequate - standard procedures for pretreatnent in the
printed circuit board industry cannot bg used fox glass substrates - the
selectively netallized glass substrates are subjected in the further course
of processing to high tenperatures (300 to 500C), and extrene demands in
terms of |ayer adhesion are thus made. 11 March 2003 6 A nunber of

t hod ible f t i th duct .pat hs. Particul
Rdvant ages. alboanms o e et ohe Phsergoforiingdn die AR orent of ¢ he
i nventi on, “agvsag\t&e&fﬂ;/gué\&@ﬁ}ﬁr%cs%tsﬁitﬁb?e Rr b6 QhrBized WithRQsinged and is

t hen augnente y ga nic or chemcal depositron. It has proven to be
advant ageous vaduufr teshnodogiés for tHeiseleetiveestructmitg of theadimgecle¢tooddeposi t ed as a
starter layer, which is then sel ectively covered and, sel ectively augnented
gal vani cal | yFaﬁh?rmOf%lﬂé%PfPS‘Fséée‘F%P%ﬁc‘l“F% aitropsRsgRRY coRfetivelautr asifde

el ectrodes. Ej i i - : I i ed again
out si de the Sradeyegs it Msdr wficer 3R AR ot AN HEcotdink BTBIEC

sel ectively anghesd &b b relidilynged fdrithadnebplaess that diedichdygpronided with rit?
alternative, the process may be conducted by first depositing a thin,

ful | area contikeridges ardpaieri®sstarter | ayer, which is then structured by
phot ol i t hography and subsequent|y augmented gal vani cal |y and/ or

el ectrol essly. The conductive starter layer may be ejther a netal or a
conducti ve oXheprasessascerdimnede the inusation s advpatageous prificularlyforthe nm

preferabl y. A ek PGl SASTPARL IR THEL Ao Wil ARGV 2Nt 2gE0US

enbodi ment o process for deposi i‘C 'con pat hs as

addr ess el ectiepiiRsation of tievhanel wallsgte is achieved if, to prepare the

sel ective structure of the conductor paths, the channel plate is initially
structured by neans of photolithography using a photo resist covering the
entire chann®bughening cfithe sutptratetis also advaktagesussige itdmpepvieo adiesiononduct or
path structure. The photolithographically defined free paths are
subsequently nucleated with palladium the photo resist is then stripped in
t he ot her ar Eaghamord, itesinventionrpetthits the akeof abimptatsrand mdtal alteysathhf are conduct or
paths are degt(ljifalbieef%r tié;?or;}t}o?lewiltﬂ gruvlvgh&rt]ggﬁication of current either as the sole

material or in the form of multiple layers.

When producing printed circuit boards for electronic applications or glass
substrates for electronic circuits, it is known from prior art (DE 44 38 799 A 1 and
EP 0 083 458 B 1) to use selective electroless deposition to form metallic
conductor paths to interconnect the components. However, these processes,
known for about 10 years, are not readily suitable for the selective coating of the
channels of channel plates due to the different dimensions and the different
boundary conditions. Thus, they have not influenced the technology of depositing
metallic conductor paths as electrodes on channel plates for large-screen flat-panel
displays, which heretofore have been controlled by the principle of depositing
large-area metallizations and then selectively to develop the conductor paths by

means of masking techniques.



11 March 2003 7 and provided with at |east one protective |layer. The nethod
ensures adherent conductor paths using a relatively smal H1qa8&8h 12083 Of

netal. Alternatively, the process may be advant ageously conducted in that,
to prepare the selective structure of the conductor paths, palladi um nucl ei
are selectively deposited corresponding to the conductor path structure and
subsequently the netallic conductor paths are deposited fromthe liquid
phase onto the nucl eated paths and provided with at | east one protective

| ayer. Several options are feasible for the selective deposition of the

pal | adi um nucl ei. According to one enbodi nent, ink jet technology is used
to deposit the palladiumnuclei. Aternatively, according to another

enbodi ment of the invention, the palladiumnuclei my be selectively
deposited by etching or blasting the channel plate using a nechanical or
phot ol i t hographi cally structured nmaskiawi t h openi ngs corresponding to the
conductor path structure. This roughens the uncovered path areas for

sel ective nucleation froma palladi umbath. Another option of conducting

t he procdd§ Patamis8@4,P20 descsibes & ¢harined plate farra PAEC systeanwith plate with

pal | adi Urﬂd&l‘i’t‘}&‘ﬂl eE@uxﬂggRﬁEs% skﬁg ﬁPh%%le\éﬁv@'EmhﬁbR%f Het5100d16eEBHe PAL hs.

Subsequent |y, for t el ectrode structure, are produced by
sel ectiveP d‘§ alb pheydisaqviagtages ag h’é"eﬁé’t"ﬂ ?%%?ﬁg ¢ ih BRRIBREHIDgr aphy

using a pRh @hd RpahbseGoiRérndaiteh abev, TP-A-Higaappalgpl ate and a mask. The
photo resist with the palladi umnuclel underneath it is then stripped in

the other areas and the deposited conductor paths are subsequently provided
with at I’Elastrefemeac@&gtsa&i vlrmte\rer aboiht roa b@xp@ﬂieﬁdemmgem; oor i S not a

conti nuou 03 . but ed

appl i cat |‘§ f # Oﬁ'b‘ﬁ%arﬁ' E? ”%10&%0% elecjﬁvf% gfm%n\gere %‘iﬂ;\l “full -area
starter |@pductios padedetmess Qﬂ‘ﬂmslalmed]pmemsl vel y augnented as descri bed
above.

European Patent Disclosure EP-A 0 647 729 describes a process for depositing
metallic conductor paths in the form of electrodes, and especially depositing a
"black matrix" of a display device, in which the glass substrate is provided with a
palladium-nucleated silane intermediate layer that is then structured using a
pulsed laser, in such a way that a metal is deposited selectively electrolessly on

the places not treated by the laser.

Although this known process does not require any etching or vacuum processes,
still the treatment by means of a laser beam is absolutely compulsory. As
already stated on page 4, paragraph 2, of the present specification, this laser
process cannot be used in metallizing channel plates. This is because lasers
cannot be employed economically to structure large-area substrates, which is the
case for channel plates for large-screen flat display panels. Nor can the sides of
the ridges be exposed readily with the laser; that is, the requisite selective
removal of the silane layer from the sides of the ridges cannot be performed. Yet

producing channel plates requires that the sides of the ridges be free of metal.



The term "photolithographic structuring” is to be understood as including
the follow ng steps: application of photo resist, exposunemdighebopnent,
etching of the substrate at the exposed | ocations and finally stripping of
the photo resists (or simlar processes such as lift-off. To prevent
reactions with the glass it is advantageous to apply a Si 02 diffusion
barrier over the entire area underneath the full-area palladi um nucl eation
| ayer. The process may be conducted pgﬁtlcularly cost-effectively by using
netals or netal alloys for electrolesS or galvanic deposition, which
performthe function of transporting the current as well as the function of
corrosion o}

enbodi men%: Qf)tggﬁﬁ(;eﬂel %\ﬁ%?%ﬁw fn%rvlﬂs% g‘é’\%ﬁvgpteooﬁ%@e%ﬁg of gg%sﬁ%%éf mat eri al
conpri ses thi BREligpathy to thplars substats Jﬁem beisyipested thett e silane layewsi on
plrot ect: o, alwgftekwedt ?&ﬂfrﬁ?&l Qdilllld@ﬁﬁi ﬁﬁ\tuae MVﬂgerd:Snﬂ&eréfél”}@ﬁce(}an be

el ectrole eposite re i C adi or, gol d. .

A ter nat | JEMe B oy eyt Rgdh ot e SeinliouBRiufe ettt o inses

ni ckel anwimlearqaieaegmns oﬁmlheathammebdhpumttodm onited key mebad bf £ corrosion
protectiop, t&ahﬁh f%fi‘éc%an cPlearg:f 8%':8951 t m{eﬁt a{sﬂ%@i diehzl%iev%i{i‘{‘ be

el ectrol ess y or ga vani ca eposl te suc pal I adi um

si | ver or pgot drtahistleseeiscdat esu@wnpf:@tamadl@ﬁond@)mr is eppimgl pthagh san be

el ectrol ee&&gleda}om&e% Bl AR Bem e AA AL HLRI GRE Held!V

el ectrol ess deposition }t) rre als are present in a reductive bath. For
exanpl e, have thege mrfehe%oh geebm}eﬁels to be deposited, a reductive copper
bath is provided, also referred to as "chem cal copper " which permts

aut ocatal yti c,deposition of the netals he exa descri bed bel ow

Fur Chor - e S PR L SR St S e Sy o8 SHBE: nvent i on and
concr et el yonddatist pathe Hetsusadugprishggs,. b)Eﬂ&BMleoﬂla](dﬁegucaZ)prétrdtﬁnﬂt AF 45

I b
Yoo ot ( phisr@ gt iRt piedinehe rEREAR T W il BE ARG Byfls POV
sel ect i vebgttexmpeshéng of eheamneaéli@ emdme@pcmdn ex withtthe glass sd@hteltecarr ode

struct uret‘.ﬁét chl)Thléfxst Hﬁ%g'&@éﬂ%@tcon\tz&%oﬁﬁﬁﬁt é’s&%td}ﬁn%bgt@@d into an

agueous anmo n*lhy rogen ide solution for t ree mnutes. This causes a
sl i ght ché?ﬁoé%ﬂ ghngginsteaihe gl ass surface to provide better adhesion
of the netal on t he gI ass. The gl ass substrate is nmounted in a frame such

that only ose The Ss substrate is
t hen di pper%e sﬁ Cla é)rggye%?‘ éjve%g?a(ge[lﬁht(gq c‘%\hg?lf) stgf ution, then

ri nsed fonelesﬁolsad)ondgalmmhally éttpdSite(ﬂnwmI@ﬂecmdes isewta;imqhdechrmr one m nute
into a 0.05% hydrochloric acid palladiun(ll)chloride solution to initiate
pal | adi um nucl eation (Step 2 The gl ass substrate is then rinsed under
runni ng dr 8taurelsdneghepicak rug pRENghokten inpdeqEiet o resist is subsequent |y
stripped by dipping int o acetone. This |eaves only palladium nucl ei on the

gl ass, which are e or, further structuri of the el ectrode (Step

3. The gr dduirelyshe sl FanghPaing, BiSER tho ot ayer thitkBetsht of Sbreiital i ckel
bath (N etbicdterd empdbyed, hypapbqsphi te content 22 g/, pH value 4.5) at a
tenperature of 70 C. This causes nickel paths to be seI ectively deposited

at a thickness of 150 nmand a wi dth defined by photolithography (Step 4).
These condu@@dadaaltmsdlmeef@mredemnem@l the printei aingwitdmard indwgteysi on. The

gl ass thug,mediastdse!idr Platk&ibsith@t ed

- the selectively metallized glass substrates are subjected in the further course of
processing to high temperatures (300 to 500°C), and extreme demands in terms

of layer adhesion are thus made.
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11 March 2003 10 is now di pped for 45 mnutes into a chem cal copper bath
(Cu content 2.5 g/1, fornmalin concentration 37%8 nm /|, pHmMalch0932) at 40
C, which causes the deposition of 2.5 gm copper on the nickel (Step S). The
copper paths are now nickel-plated for cgrrosion protection. The substrate
is dipped for 30 seconds into a 5% hydrochloric acid tin(ll)chloride
solution, then rinsed for 15 seconds with distilled water and subsequently
di pped for 30 seconds into an activator (Pd content 50 ng/1l, pH value 2).
After rinsing,with distilled water he, gl,ass substrate is agai.n.di pped
into the above MBHPE ¢ ethP&K”éF Pgﬁt{]?k%ﬁ“aﬁt}m%g erfﬁf‘@‘éctt%ftpagg' %’hﬁﬂﬁrch causes
a 1 gmthick ﬁvﬁﬁﬁ%és%‘@é QY abR¥@hg tPa htthd YVefdpnRAt Yihe Ve, 0S1 ON
protection (Step 6). Ezanmple 2 (still"Fig. 2) A glass substrate is again
sel ectivel y pfista thin comdubtop phthdselectralesslyadepasitedranfxsthiph engmengodclypt t hat i nk
jet technology. is used to deposit t pal | adium nuclei directly in a

h
structured magAhegnic anfhegy éenqqﬁ@ntltia% pgvensto; heaqdvantagroys i firstfbing nut e

Sk ; : o - . . f 70 C
whi oh causes AR sARRGHIIR S POGRA la3bRter RORL i EIREICBIY O 7P, C
width def i nededviredhad BeledtivengaisarRRid4RvahShRY adior Aédt@lessly@niké Nt i ng

process, the layers are thermally fixed at 200 C. The gl ass thus

sel ecti vel y rintgaded girface af the etiicypdes. Finplly3higithin felb-ateastartenlayenievi ousl y
descri bed copper bath.at A4l ich caus . 5. ~m thick.copper |ayer to be
depos! ted on TeRevAT eeeif opaide fiesleesile 55 TRertrabiv, Be kgt ARRCRem) 31 ot o
for corrosi oneRlcAl&¢ hi tdd'with YRSAdRbLa bAf-6dRARE hak, 30 seconds into a 5%
hydr ochl ori c gcicg t?n?@lﬂg%hl o;tlﬁde o) ut?on, tjﬁen rinsed for 1 S seconds
wrth distilled water and subsequently di pped for 30 seconds into the
activator nenA angitbrhdtiveXeptcteds may b&Eoriduered BY findtidepsitsid 4 thef] finkt er, the
gl ass substrate is again dipped for five mnutes at 65 Cinto the described
cheni cal ni ckasea eaniductiverlayeTias stagenieyer, which imthemstewctured kil  phosphor us | ayer
to 11 March 2 11 formwh ch serves as corrosi rotectio Step 6).
Eeanpi e 3 ( FiRoOhstay ABaabisgnety it pab EtpAR B Rt lest o 14

di pped for five mnutes into an aqueous anmoni um hydr ogenfl uori de sol ution

for a slight em . i rf NoJNL’ e esi on
of the meral DI CRERESHEERBnay bl el M o' a Bl FRE QURRIRLST |
such a way that iealinum 8y !thiskness 0£5005nk gReRAM]Y & £ 18ger!thidkicds off e gl ass
substrate is then dipped into a 5% hydrochloric acid tin(ll)chloride

sol ution, thenaximuse0Fam. 30 seconds with distilled water and subsequently
di pped for one mnute into a 0.05% hydrochloric acid palladiun(ll)chloride

solution to initiate palladiumnucleation (Step 1 ). The glass substrate is
then rinsed f&/furdie agyantageoys eoebadiment o the precess & dgpesiting Bewlisquent |y, the

negati ve photg nresj 3 Vi i | | to th em .t reat gl ass
o de. and ot r Pl fattses bofls] SRR G e b BfuBBITAIRNG it EPRERR 2
treated is thasdedvedirhatrediehdioidieior Piths, HchahRdl ipfieisinitigy | bed ni ckel
bdth at a tenperature of 60 C. This causes the selective deposition of

ni ckel pat hs shucthired hynneases photolithography usiug a phptotresisticoveningthe entitey def i ned
width (Step 3). The,glass thus | selectively nigkel-plated_.is dipped for 45
M nutes | nto DR plA Bk bPBeap IR aTERIBtine e i op B R R L ses. 2. &
pm of copper Tig ARtAIRAFIIHRGI9 UeHRE! Rochiths 4 StRReflenty BEcIBkEd Rithesi st and
the pal | adi um nucl ei underneafh it are now stripped by dipping into an
aqueous al kalpatiedisoi, thei photd re$id®4s shomli stripried do trei oflter acdas andfikallyhab theont ai ns

t he conpl exin ent ethyl eneqj.am ne tetraacetjc acid (EDTA) at .a
concentrat i orP%BFé%'fBG’a ﬂ%ES’Eel?g{l%?qn%?ﬁ'@rE 5%‘F4§H?W§dg'i°§1£ﬁégﬂuﬁiﬂh@§‘?-pl at ed
for corrosion protection, whereby the substrate is dipped for 30 seconds
into a 5% hydrochloric acid tin(ll)chloride solution, then rinsed for 15
seconds with distilled water and subsequently di pped for 30 seconds into

the af orenentioned activator. After rinsing with distilled water, the gl ass
substrate is again dipped for five



11 March 2003 12 m nutes into the chem cal nickel solution. This causes a |
pm t hi ck ni ckel phosphorous |ayer to form which serves as1¢a4r@Ri2003
protection (Step 6). Exanple 4 (Fig. 4) A plane AF 45 gl ass substrate (200
X 150 x 3'mB) is coated by silk-screenijng with a mechanical resist (Step 1
). The gl ass substrate thus structured is now subjected to a blasting
process using alum num oxide grains (Step 2}. After blasting, the resist is
stripped which | eaves only the roughened structures produced by bl asting on

t he gl ass substrate.(Ste . Jhis produces annel s, wth a,depth of ca 5
bm. @nthe. orERAEPVREURR of fast b3k RrdféeR i3y THE MR iyt Baer '
roughened gl aghdastbspdiRd Ssingdd feldRblyathill quafityREhdtdlt © @ 5% hydrochl oric
acid tin(ll)chloride solution, then rinsed for 30 seconds with distilled

wat er and di pped for one mnute into a 0.05% hydrochloric acid
pal I adi un( ! I') ARémativells tﬁ@ﬁmbés@mmeiaavadt@geeuslﬁbbmﬁicwmmuﬁt,e@pfePare(tﬁé ep 4).

The gl ass substrate is then rinsed for five mnutes with distilled. water

by means of aselfictive steutturp ofithe conductoraathicpalledivmuuole jare selpetively

non-r oughened, par.ts, of the.gl gs whi.l e | eaving, sufficient nuclei in the

r oughened cha‘?&BF&%chg@wgﬁ%%@.e %H@““E?fé’sa?‘ ?tﬂ'%gm? F%‘L?‘g’ﬁequé’n#%&'ﬁ di pped for
one mnute i nheraiifeQofl@sor fatth it GRbitdPhdin Me Bqdi® PRAE Bhtd'tRe Rhcléfled” Wi ch
deposits ni ckeletaIpat hs wt hﬂa t hi cﬁ%elss of 10e0ﬁanln gﬁ% t he d%ficned wi dt h
(Step 6). Thepatihsoms pronidedswith at least ope piotdetive Blyet.ed i s now di pped for 45

m nutes into the aforenentioned copper bath at 40 C which deposits 2.5 ~m
copper on the nickel (Step 7). The copper paths are now gﬁ[ d-plated for
cory osi on pr o¥eyeral optionraze Easiblerfor the seledtivieleposition affherpalladisen nwalei. a gol d
bat’h (gold coptent. 3,9/1, pH value 4.6) at tenperature of 85 .C.. This
causes sel ect‘g??"é’r%@% Hg?lfq ‘Bﬁb%lfmcalﬂi% J%r‘r‘?“?‘ﬂ?@ﬁy Qﬁ)r?s&d ?%@?Pslg themalladigmy e

(Step 8). I £Rerf R o 3 i: ion permts
cost-effecti \J/Iéucﬁpom tﬁgﬁl}é?cﬁ@ﬁgg& ess g@é’gt rogggp%ﬁéﬂ(}%{]?l&e}ﬂ??yannel pl at es
for flat paneallddinm myclei anmy Helsalectiveby depesital Wy etclaag ot blastingtheclannal cal bot h

initself as well as based on the si,&)gifi cantly reduced netal caonsunption
due to the seMatemsing agagrbanicsl s phetolifhegraphicplly struchied maghk wighopenings 11 Mar ch

2003 14 corresponding to the conductor path structure. This roughens the uncovered path

areas for selective nucleation from a palladium bath.

Another option of conducting the process consists in first covering the entire
channel plate with palladium nuclei to prepare the selective deposition of
conductor paths. Subsequently, the paths for the electrode structure are produced
by selective deposition of metal in the paths by means of photolithography using a
photo resist covering the entire channel plate and a mask. The photo resist with
the palladium nuclei underneath it is then stripped in the other areas and the
deposited conductor paths are subsequently provided with at least one protective

layer. Full area palladium nucleation is not a continuous metal layer but merely a



Clainms 1. Process for depositing netallic conductor paths on a gl ass
channel plate for largescreen flat display panels, whichihagarsrapoghannel s
extending parallel to one another, separated from one another by ridges,
and provided with the conductor paths ingthe form of el ectrodes, having the
steps of: - roughening the channel plate, at |least in the electrode regions
of die channels to be coated with the netallic conductor paths by a

conbi nati on of mechani cal and chemi cal pretreatnent; - depositing the

metal i c condyct.or. paths selegtively.only in the el ectrode regions of the
channel s by n‘ﬁgﬂ?gmﬁg a@é‘@ﬁ%f’gg’gwé B'r“’léa pLmOst 33Ty 'rdh&]ﬁlﬁf%saesse_s,

wi t hout enpl oyirfig 14y25 A/neBERITWhiENE tleAS¥ectively infhfedal RS @B abivell @i M |,
characterized in that first a thin conductor path is electrolessly

deposi ted which is then augnented by gal vanic or chemi cal deposition. 3.
Process accorphdgmh eplﬁltauﬁtﬁbgrgplﬁbaﬁ-@&hﬁg”a% beurideitoddi as sichadihdithe ful | - area
conductive layer is deposited as a starter layer which is then sel ectively

covered and slobewingesstepsyanppligatiom: afphgtel resisti expobyreadeyelopment etchimigadshey in t he
i ntended areas,of .the electrodes.and fi.nally .the thin fu]l-area started

| ayer out of debieats fE ool ioeRict and BAbLIrag e Rt t PhBloseRsS et cor ding o
Claim 3, char ' d A iflaenel ectrode areas are selectively

augnent ed by %@g%rsbrgfgg sgbgf;l? a(lji?u??i ng mask. 5. Process according to Claim
2, characterized in that first a thin full-area conductive |ayer is

deposi ted as Py preért@éactiayLwithHeCdlass St it A@VAnRIZES W to lappIg a0, gﬂ%dswnstructured

and subsequently gal vanically and/ or el ectrolessly augnented. 11 March
2003 15 barrier over the entire area underneath the full-area palladium nucleation layer.

The process may be conducted particularly cost-effectively by using metals or
metal alloys for electroless or galvanic deposition, which perform the function of
transporting the current as well as the function of corrosion protection and sputter
protection. According to a first embodiment of the invention, it is advantageous if
the electrode material comprises nickel and/or copper in conjunction with a
metallic corrosion pr(;tection, whereby the corrosion protective metal is one that
can be electrolessly deposited, preferably nickel, palladium or gold. Alternatively,
it is advantageous if the electrode material comprises nickel and/or a precious
metal in conjunction with a metallic corrosion protection. In this case, the
precious metal is a metal that can be electrolessly or galvanically deposited such
as, for example, palladium, silver or gold and the corrosion protection metal is
one that can be electrolessly deposited, preferably nickel, palladium or gold. With

electroless deposition, the metals are present in a reductive bath. For example, if



6. Process according to Claim?2, characterized in that first a thin
conductive layer is selectively structured as a starter Hawbrchpoegerably
by ink jet technol ogy and preferably by spraying netal -containing

sol uti ons, suspensions or pastes that arg subsequent |y gal vani cally and/ or
el ectrol essly augnented. 7. Process according to one of Clainms 3 through 6,
characterized in that a netal wth a maxi num | ayer thickness of 550 nmis
applied as the conductive starter |ayer. 8. Process according to daim7,
characterized in that the | ayer thickness is 200 nm naxj num 9. Process
accordi ng t o @PRES 40 be depogiteds a redystve-eqpperath jsprovided, alse sefemed toas oxi de

W th a maxi mupl I CK hSe L nducti ve
starter Iayer@hﬁc(%{’?&ég’ggsu’gc?& :ﬂ&g&@%%%@?.&@g&g‘g@ Err?eltfgge)'d in that the
| ayer thickness is 200 nm maxi num 11. Process according to Caim1l or 2,
characteri zedm, | =t § ' t he
conduct or pat s&%@ieg%mﬁgﬁgﬁeﬁpgeﬁbgﬁ 2‘%?&%3%%%@%? |sng to the
conduct or patdeceidingctouheinvgntionand coficrplehtittustidios apraytages. ng a phot o resi st
and positive mask covering the entire channel plate, then the

photol it hographically defined free paths are covered with palladi um nucl ei,
subsequent | y Exmmpledt(@ig.@3i st is stripped in the other areas and finally
the netallic conductor paths are deposited fromthe |iquid phase on the
nucl eat ed paths and provided with at | east one protective |ayer. 11 March

2003 16 12. PAplangAladT slash sulstrase (108ixm 00 %3 mm3)ds eeatest @y ¢nesidd with hat , to
prepare the sel ective structure of e Co t.or hs | I adi,um nucl ei
are sel ectivel§! 858%?@8]6&%{:6&? dF'ﬁgt(‘%]Bplfﬁggt@ﬁﬁﬁéﬁgéneﬁ%?ﬁfgﬁ@ét ure and
finally the rgietildl§ efpuselotall mpkiddfredioRdfiBne td &8 hGied Phase on
t he nucl eat ed pat h59§§@1pr ovi drgd vvitﬁﬁgt |§g§?l%“;°g"gé§?@§:‘{ai@3gb‘ﬁ§§er. 13.
Process accor(Stepgl)t A€t develophent; tiwersabstente isalippied intbah atpiedup amhmoiunn nucl ei
are deposi te;l} by nep-ﬁnéréfi)f ink jet technol Ogﬁﬁﬁ 14. Prqcess according to

O aim 12, chavdegspilyerde selutionifor thecemainpies This cavsesed slighbcheapealt i vel y
deposi ted by Lo td A ical or
phot ol it hograrg gg; %%?%%%U%Cén{é@%@ &{(?f)gé]]?etﬁg)g 05?%%3&%%@%9 to the
conduct or patgdlass! Thicglussambiteate 18 wgdi@iredtin@ et sieh Eiat enlpadinb ghkesde fsor

sel ective nucleation froma palladiumbath. 15. Process according to daim
1 or 2, char &¥pesedte the liguididihe glass prbspateds thee dipped inte ¢ §%leysdsechiorim of t he

conduct or pat . { I a | .ol ate &S _first covered, with | I adi um
nucl ei, the pagf%%ﬁ(m‘flﬁﬁdee sg)}ugfép,ptgxg%ngﬁe?ﬁ{ %(f%ecg? %@bé’éﬁ@%‘??‘? 2H’?f;duced by
the sel ecti vehée@ipgpéd fo? BnOmifiRé Aké a DID5Y My RS A6 dPARS (1) chloride

phot ol i t hography using a photo resist covering the entire channel plate and
a mask, the poabitionteiikate pallpdivne nuglpationt(Btep2)) Thedglasnhsnbstiats is theder neat h i t
is then stripped,and the.deposited conductor paths gre subsequent |y

pr ovi ded wi t fted Pdes rungying G ed yatgilor agemimte The photo resistis

subsequently stripped by dipping into acetone. This leaves only palladium nuclei

-

on the glass, which are required for further structuring of the electrode (Step 3).

The glass thus treated is dipped for one minute into a chemical nickel bath (Ni
content 4.5 g/l, hypophosphite content 22 g/, pH value 4.5) at a temperature of
70° C. This causes nickel paths to be selectively deposited at a thickness of 150
nm and a width defined by photolithography (Step 4). These conductor paths are
dried at 200° C to achieve better adhesion. The glass thus selectively nickel-plated



11 March 2003 17 16. Process according to Caim1 though 15, characterized
in that preferably an Si02 diffusion barrier is depositedidtareh2003ful |
area of the channel plate, preferably underneath the full-area palladi um
nucl eation |ayer. 17. Process accordingijgo Gaim1 through 16,
characterized in that, for the electroless or gal vanic deposition, netals
or netal alloys are used which performboth the function of current
transport and the function of corrosion protection and sputter protection.

18. Proce accord m,17. t d h t | ectrod
mat eri al igrrpﬁné)g’s H?e@kfgf% ""BFS IPBOp?)‘g} i rfé‘%ﬁeeﬁhﬁ{ﬂ'(gﬁ%&cﬂ% gﬁé’falrloi g
corrosi on profRmhiiR BoncdiSAtRA3 7008 nflA FIP $4108 8 12) ot £0PLC, ArhifEéatkesBEPI | Ses an

el ectrol essly depositable corrosion protective netal, preferably nickel,
pal | adi um or gqiodmonef ZErwneem)eaondrmdql (Sten:ﬁthhﬂ !;Gppecpahaaltemomed in that

h | d k d/ o
E:Oﬁj 5n§§|t (r)g \ﬁ]"f’ ‘?‘F@éfﬂrlcp Bélgﬁgﬁéfgpgﬁf@g&} Rﬁﬂz? g&ﬁ"f’?f@ b?té?m ous
metal compri SE?&[/ai%ﬁécﬁ?&rf YRR &ﬂorﬁ%'s%ﬁx@bﬁ%bﬂnﬂ?eﬁ%f {PRcondiRM such as,

for exanple, rum silver o the corrosion protection netal

conprises an &bﬁnéd\%teﬁﬁidysuﬁﬁapsnﬁ)&ﬁbpbddbf B@sdcofidsintat acdctivatong®dal ,
preferably nickel, palladium chromumor gold. 20. Process accordl ng one

of Claims 1 teontenyi0nul, @Ha\ram?émﬁercmsmawah distiled ‘é{?@f,éhq glpshi substrate
el ectrodes arg nmade,. as t ere 03 . Process
according to ﬁ%%%wdﬂtﬁﬁf&%@/ gﬁnﬁc "tlﬁ(a? SQIH‘&%F?’ IR 3%‘% ers each
conprise an a@ﬁﬁ:ﬁlcﬁﬁhepaqrmﬁmac Jn@uarphogfsho%mayerﬁafdrm wiaelssvdswg | ayer and
at | east one protective layer.

corrosion protection (Step 6).

Example 2 (still Fig. 2)

A glass substrate is again selectively provided with palladium nuclei as in
Example 1, except that ink jet technology is used to deposit the palladium nuclei
directly in a structured manner. The glass thus treated is then dipped for one
minute into the previously described chemical nickel bath at a temperature of 70°
C which causes the selective deposition of 150 nm thick nickel paths with thé
width defined by the printing technique (Step 4). After the printing process, the
layers are thermally fixed at 200° C. The glass thus selectively nickel-plated is
dipped for 45 minutes into the previously described copper bath at 40° C, which
causes 2.5 pm thick copper layer to be deposited on the nickel (Step 5). The
copper paths are now nickel-plated for corrosion protection. The substrate is
dipped for 30 seconds into a 5% hydrochloric acid tin(II)chloride solution, then
rinsed for 15 seconds with distilled water and subsequently dipped for 30 seconds
into the activator mentioned in Example 1. After rinsing with distilled water, the
glass substrate is again dipped for five minutes at 65° C into the described

chemical nickel solution. This causes a 1 pm thick nickel phosphorus layer to
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10%4&' () - Lr 108 0)-aL- Z10964& () - 9L 1004
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glass substrate is mounted in a frame in such a way that only one glass side is
exposed to the liquid. The glass substrate is then dipped into a 5% hydrochloric
acid tin(Il)chloride solution, then rinsed for 30 seconds with distilled water and
subsequently dipped for one minute into a 0.05% hydrochloric acid
palladium(IT)chloride solution to initiate palladium nucleation (Step 1). The glass
substrate is then rinsed for one minute with running distilled water. Subsequently,
the negative photo resist (3 pm) is applied to the chemically treated glass side and
structured with a corresponding mask (Step 2). The glass thus treated is then
dipped for one minute into the previously described nickel bath at a temperature
of 60° C. This causes the selective deposition of nickel paths with a thickness of
100 nm and a photolithographically defined width (Step 3). The glass thus '
selectively nickel-plated is dipped for 45 minutes into the previously described
copper bath at 40° C, which causes 2.5 pm of copper to be deposited on the nickel
(Step 4). The photo resist and the palladium nuclei underneath it are now stripped
by dipping into an aqueous alkaline solution (10% sodium hydroxide solution)
that contains the complexing agent ethylenediamine tetraacetic acid (EDTA) at a
concentration of 100 g/l (Step 5). The copper paths are then nickel-plated for
corrosion protection, whereby the substrate is dipped for 30 seconds into a 5%
hydrochloric acid tin(II)chloride solution, then rinsed for 15 seconds with distilled
water and subsequently dipped for 30 seconds into the aforementioned activator.

After rinsing with distilled water, the glass substrate is again dipped for five
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phosphorous layer to form which serves as corrosion protection (Step 6).
Example 4 (Fig. 4)

A plane AF 45 glass substrate (200 x 150 x 3 mm3) is coated by silk-screening
with a mechanical resist (Step 1). The glass substrate thus structured is now
subjected to a blasting process using aluminum oxide grains (Step 2). After
blasting, the resist is stripped which leaves only the roughened structures
produced by blasting on the glass substrate (Step 3). This produces channels with
a depth of ca 5 um. On the channel floor, the peak-to-valley height is 0.5 pm. The
roughened glass substrate thus defined is dipped into a 5% hydrochloric acid
tin(I)chloride solution, then rinsed for 30 seconds with distilled water and dipped
for one minute into a 0.05% hydrochloric acid palladium(II) chloride solution to
initiate palladium nucleation (Step 4). The glass substrate is then rinsed for five
minutes with distilled water by means of a directed spray. This removes the nuclei
from the non-roughened parts of the glass, while leaving sufficient nuclei in the
roughened channel areas (Step 5). The glass thus treated is then dipped for on'e
minute into the described nickel bath at a temperature of 60° C which deposits
nickel paths with a thickness of 100 nm and the defined width (Step 6). The glass

, thus selectively nickel-plated is now dipped for 45 minutes into the
aforementioned copper bath at 40° C which deposits 2.5um copper on the nickel
(Step 7). The copper paths are now gold-plated for corrosion protection. The
substrate is dipped for 15 minutes into a gold bath (gold content 3 g/l, pH value
4.6) at a temperature of 85° C. This causes selective deposition of a 100 nm thick
gold layer on the copper (Step 8).
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These examples show that the invention permits cost-effective deposition of the
address electrodes onto the channel plates for flat panel displays and thus provides
a process that is economical both in itself as well as based on the significantly
reduced metal consumption due to the selective deposition of the metallic

conductor paths.
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Claims

1. Process for depositing metallic conductor paths on a glass channel plate for large-
screen flat display panels, which has many channels extending parallel to one
another, separated from one another by ridges, and provided with the conductor

paths in the form of electrodes, having the steps of:

- roughening the channel plate, at least in the electrode regions of the channels
to be coated with the metallic conductor paths by a combination of mechanical
and chemical pretreatment;

- depositing the metallic conductor paths selectively only in the electrode regidns
of the channels by means of electroless and/or galvanic deposition processes,
without employing laser beam technology.
2. Process according to Claim 1, characterized in that first a thin conductor
path is electrolessly deposited which is then augmented by galvanic or

chemical deposition.

3. Process according to Claim 2, characterized in that first a thin full-area
conductive layer is deposited as a starter layer which is then selectively
covered and subsequently augmented galvanically and/or electrolessly in
the intended areas of the electrodes and finally the thin full-area starter

layer outside the electrode areas is removed again.

4. Process according to Claim 3, characterized in that the electrode areas are

selectively augmented by means of a self-adjusting mask.

S, Process according to Claim 2, characterized in that first a thin full-area
conductive layer is deposited as a starter layer which is then
photolithographically structured and subsequently galvanically and/or
electrolessly augmented.
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10.

11.

Process according to Claim 2, characterized in that first a thin conductive
layer is selectively structured as a starter layet, preferably by ink jet
technology and preferably by spraying metal-containing solutions,
suspensions or pastes that are subsequently galvanically and/or

electrolessly augmented.

Process according to one of Claims 3 through 6, characterized in that a
metal with a maximum layer thickness of 550 nm is applied as the

conductive starter layer.

Process according to Claim 7, characterized in that the layer thickness is

200 nm maximum.

Process according to Claim 3 or 4 or 5, characterized in that a conductive
oxide with a maximum layer thickness of 500 nm is applied as the

conductive starter layer.

Process according to Claim 9, characterized in that the layer thickness is

200 nm maximum.

Process according to Claim 1 or 2, characterized in that, to prepare the
selective structuring of the conductor paths, the channel plate is first
structured according to the conductor path structure by means of
photolithography using a photo resist and positive mask covering the
entire channel plate, then the photolithographically defined free paths are
covered with palladium nuclei, subsequently the photo resist is stripped in
the other areas and finally the metallic conductor paths are deposited from
the liquid phase on the nucleated paths and provided with at least one

protective layer.
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12.

13.

14.

15.

Process according to Claim 1 or 2, characterized in that, to prepare the
selective structure of the conductor paths, palladium nuclei are selectively
deposited according to the conductor path structure and finally the metallic
conductor paths are deposited from the liquid phase on the nucleated paths

and provided with at least one protective layer.

Process according to Claim 12, characterized in that the palladium nuclei

are deposited by means of ink jet technology.

Process according to Claim 12, characterized in that the palladium nuclei
are selectively deposited by etching or blasting the channel plate via a
mechanical or photolithographically structured mask with openings
corresponding to the conductor path structures to roughen the non-covered

path areas for selective nucleation from a palladium bath.

Process according to Claim 1 or 2, characterized in that, to prepare the
selective deposition of the conductor paths, the entire channel plate is first
covered with palladium nuclei, the paths for the electrode structure are
subsequently produced by the selective deposition of metals in the paths
by means of photolithography using a photo resist covering the entire
channel plate and a mask, the photo resist together with the palladium
nuclei underneath it is then stripped and the deposited conductor paths are
subsequently provided with at least one protective layer.
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16.

17.

18.

19.

20.

Process according to Claim 1 though 15, characterized in that preferably
an Si0, diffusion barrier is deposited over the full area of the channel

plate, preferably underneath the full-area palladium nucleation layer.

Process according to Claim 1 through 16, characterized in that, for the
electroless or galvanic deposition, metals or metal alloys are used which
perform both the function of current transport and the function of

corrosion protection and sputter protection.

Process according to Claim 17, characterized in that the electrode material
comprises nickel and/or copper in conjunction with a metallic corrosion
protection, whereby the corrosion protection metal comprises an
electrolessly depositable corrosion protective metal, preferably nickel,

palladium or gold.

Process according to Claim 17, characterized in that the electrode material
comprises nickel and/or precious metal in conjunction with a metallic.
corrosion protection, whereby the precious metal comprises an
electrolessly or galvanically depositable metal such as, for example,
palladium, silver or gold and the corrosion protection metal comprises an
electrolessly depositable corrosion protective metal, preferably nickel,

palladium, chromium or gold.

Process according one of Claims 1 through 19, characterized in that the
layers forming the electrodes are made as multilayered layers.
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21.  Process according to Claim 20, characterized in that the multilayered
layers each comprise an adhesion promoting layer, an electrically

conductive layer and at least one protective layer.



