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Process for Depositing Metallic Conductor Paths as Electrodes .. 
on a Channel Plate for ~creen Plat Display Panels 

' 

The invention relates to a process for depositing metallic conductor paths as 

electrodes on a channel plate for 1arge-scnm flat display panels using electroless 

and galvanic metal deposition processes. 

Modem large-screen flat display panels, so-called plasma display panels (PDPs) 

and plasma-addressed liquid crystal displays (P ALCs) require a so-called channel 

plate made of glass in order to tbnction. This plate is provicled with channels 

formed by ridges, also referred to as barriers or separators, and has a defined 

number of vertically (for PDP) or horimntally (for PALC) extending ~r 

paths as address electrodes. These electrodes are deposited between the nD-shaped 

ridges, which in tum are made only after the electrodes have been formed or are 

formed in advance on the glass substrate. Fig. 1 shows a typical embodiment of 

such a channel plate. 

The structure of modem flat panel displa~ particularly the channel plates, is 

comprehensively described in the televant literature. 

Deposition of these address electrodes is problematic, not least of all because of 

the microstructuring oftbe channel plate-the distance between the nD-sbaped 

ridges, i.e., the channel width, also referred to as pitch, is on the order of 100 to 

600pm. 
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JP 9~92 cleserlbes a process in which the l4dnsa electrocles are Conned on 

the cbannel plate by the structured cleposltion of metalloid pastes by mm11 of silk 

screen printins or Other prlntin& processes. The f\mctemeutal diaadvantaps of this ... ____ .. __ .: 

prior art process are the inadequate naotution of the available printing processes 
. ' 

and the high price of the metat-coiafafning pdntiq plltel, which prevent coat• 

effective manufacture of....,_._ t1at panel diap1ayt. Purthennole, this 

process is suitable only mi depositing elecllodel on flat al• substrates that have 

not yet bem pnwided with ridges_ 

US-A 4,359,663 deacn"bes a P'OCel8 tor deposidna the adclras electrocles in the 

channels by sputtering the 4e8irecl electrode matedl1 onto the alas subslrate. A 

substantial disadvantage of this sputtering pmceB Is its hip production cost clue 

to high equipment investments amt. the ntatmly low IUbslrate throupPut. · 

The Japanese laid-open application JP-A HS-222128 describes a procea for 

depositing electrodes.on a channel plato for display W)icitiom by DftDS of 

etectrol• and plvanic processes where the mdlHlzation is deposited mn­

selectivety over the enti1e area ofthe display. Since the portion of the display .. 

occupied by the elcmodes ranges lom 5 - 20%, the entire remaining 95.- 80% of 

the display area must be etched after fbll..,. c!eposition in older to structure the 

electmcles. 1bus, this process makes inadequate \lie ofthf: metal content of the 

electroplating baths employed. As a mutt, mebil-conteinins or heavy metal· 

oontaining waste is producecl that bu to be dispolec1 of at Id.ah cost. PmtbenDcn, 

this document concntely mentions only a linste trwpllent conductive layer 

(ITO) 11 a base. This layer, however, om be c1eposltecl only by mew of \llCUUIQ 

processes (sputtering or evaporating) so that the describecl .mntaps of 

metallimion ftom the liquid phmre partly fill away. 
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It is the object of the inventi~ based OD this prooea, .deaaibecl also It the 

beginning of this document, to conc1uct the piocees ao that it is more cost· 

effeclive, while~ the connmption of metals belllg deposited, eliminating 

additional etching proce8S stepi and the related bmrdous Wiste and reftaining 

ttom the use of costly vacuum procasses. ·. 

According to the invention. this object Is attained ht dud the metallic concluctor 

paths are selectively deposited only in the electmcle-by means of electroless 

The process accontin1 to the Invention uses selective electroless mdal deposition 

and galvanic metal deposition (with cunent app1led), i.e., selective deposition 

firom the liquid phase. Compared to the vacuum proc;esees (e.s., aputtering or 

vapor depo$ition), these~ arecost-etrecdve since they require only low 

investments while offering high substrate throuahPuiL Purthennore, compared to 

hi.sh vacuum technologies, the clean IOOlll c1eD reqairemeats are 81lbatantia1ly 

more relaxed. The process aocotding to the invention attains these adv-.., in . 
particular, in that no tull-ma metalJiation takes place• delcn"bed in the cue of 

the above Japanese laid-open application, but that the eleccmn paths [sic] me 

selectively structurec1 on the st- substrate. Thia nc1ucea the metal consmnption 

by at least a factor of 10. Furthermore, DO subsequent etching steps IN requlrecl IS 

is the case in the aforementioned paocess according to the Japanese laid.open 

application. With the elimination of these procm steps, the process accon1ina to 

the invention also eliminates mdll tmfainin& or he&\')' metal containing W88teS 

that are wry costly to dispose of. 

1iii1iiUf 



4 

IQ other technical fields, for example, when proclucing contact paths on fiat 

etectnmic components such• LCD cells or conc1uctorpatbs for 

micaominiaturi2ed circuits or the like. it is ltnown per se to cleposit structured 

Typically, 1arp-mea metallir.atloo is deposited~ iemove4 selectively by 

masking. However, these proceaea ere not suitable for depositing etec11odes for 

a 42 inch diagonal end more. In adc1ition, lllUcturina laraMtea •bstrates by a 

1.-is not economical. ParlhennoN, the llclea Of the bmi•n°bs cannot~ dldily 

aposed.by luerlisht so that it·woulcl llOt be polllble·to·~ the protective 

layer as ftlqUirecl. ne pocluction of PDP or PALC nnnet plates requDes, 

however, that all metals along the sides of the rib-like ric1ges be completely 

removed. 

EP O 534 576 Bl ftarthermore describes a pivcess for leleclive deposition of 

conductor paths. on glass sublbates for eleellonie c:imdte where a mast with~ 

negative of the path scructure that is to be deposited is 1nou&ht into the beam path 

of ID excimcr lqer. The las« beam emerging fiom the mask is directecl onto 8 

plane qumtz glass wafer, the rear side ofwhtch ii in COD1act with a teductive 

copper bath. This causes laser induced thin copper paths to be selectively 

cleposite4 according to the cleshecl llrUc:tuN. Since this process apin requires the 

use of a laser, and moreover a special one, it is not lllitlbte for laqe-area glass 

substrates such as channel plates. Purthermcn. it requires expensive quartz a1us 
to be usec1 since only this type of glass is pmmeable for the lisht of the required 

excimerluer and thus pe1Diits the selective .....mde oopper deposition. 
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Jn contrast to these methods, the piocess acconlins to the invention 
advantageously.-only,,_.. lllitable tbr lqeut.ces without using 

vacuum teclmolops for the selective llnlClddns of the lddras electrodes. 

Pmtbermore, the process does notnqaile a lnDlpllent conducdve r..,.. 11 the . , . 

base layer or quartz g1*8S or a laei."'In addition. die process according to the 

inwntion can be readily used forchanel plates that ere lheady provided with n"b-
~ . 

like ridges or barrier n"ba. ' 

The process according to the inwntioD isaclftntageoUs patticulady for the 

chmmel strucbnS otPDP/PALC panels since it lllo pemlits homogenous 

metalliation of the channel walls. 

Roughening of the substrate is also advantageous ainee it improves adhesion. 

Purthermore, the invention permits the use of all metals and metal alloys that are 

suitable for depositi~ with or without application of cmrmt either IS the sole 

mataial or in the form of multiple layers. 

When produdns printed circuit boards for eleclronic applications or aJ• 

BP o 083 458 B t) to use selective etectrol• depositi.on to fonn metallic . . 

conductor paths to interconnect the oomponem. However, theseproceaes. 

known for about 10 ~ me not tedly suitable for the selective coatinJ of the 

channels of channel plates due to the clifretmt dimensions and the different 
boundary conditions. Thus, they have not lntlueacec1 the technology of depositing 

metallic conductor~ IS electrodes on cbennel plates tbr 1aqe screm flat-panel 

displays, wbich hcntofcn have bem contloDed by the principle of depolidng 

...... metalliatimas.and then selectively developing the coftductor paths by 

._ ofmukina techniques. 
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A number of methods are poSSt"ble for stmcturing the conductor path& Pmticular 

advantages are achieved it accon1ing to a fUrther development of the invention, 

first a thin conductor path is electrolessly deposited and is then augmented by 

plvanic or chemical deposition. It has proven to be advantageous if first a thin, 

tUU..-a conductive layer is depmited as a starter layer, which is then selectively 

covered and selectively augmented plvanically and/or electrolessly oil the 

intended surface of the etectrocles. Finally, this thin fidl-area starter layer is 

removed again outside the electrode areas. Preferably, the electrode areas are 

selectively augmented with the help of a self-adjusting mast. 

As an altemative, the process may be conductec1 by tint depositing a thin, tull­

area conductive layer as starter layer, which is then structurecl by 

photolithography and subsequently ausmented galvanically and/or electrolessly. 

The conductive starter layer may be either a metal or a concluctive oxide deposited 

at a miximum layer thiclcness of 500 nm, preferably at a layer thickness of 

maximum 200 mn. 

A turther advantageous embodiment of the process for depositing metallic 

conductor paths as addn:ss electmdes on a channel plate is achieved it; to prepare 

the selective structure of the conductor paths, the channel plate is initially 

structured by means of photolithosraphy using a photo resist covering the entire 

channel plate and a positive mask comsponding to the conductor path structure. 

The photolithograpbically defined free paths are subsequently nucleated with 

palladium, the photo resist is then stripped in the other areas and finally, on the 

nueleated paths, the metallic conc1uctor paths are deposited iom the liquid phase 
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and povided with at least one pmteclive layer. The method eumes adherent 

coacJuctor paths usiag a relatively llDl1I quantlfl of metal. 

Altematively. the process maybe ldvanfaaeousb' oonducted ill that, to prepare the 

selectiw structure of the coilductOtplths, palladium nuotei ... selectively 

deposited eotreapODCting to the oonductor path ltrUdUre and 8naDy the 

metallic conductor paths ate deposited hm the lkpiid phue onto tile nucleated 

paths and provided with at least one pmteclive --· 

Several options a r.lble for the selective deposition of the palladium nuclei. 

Acconting to one embodiment, iakjet teclmolol)' is used to deposit the palladium 

nuclei. Alternatively, according to another embodiment of the invention, the 

palladium nuclei may be seleclively deposited by etobing orbJastina the chanael 

plate using a medumical or photoJithosraphieally structmec1 Dll8k with openinp 

ccmespondina to the conductor pith SllUCtme. This muafwm the uncoverecl path 

... for selective nucleation hm a palladlm bath. 

Another option of conductina the poc:ess consists in tint covering the entile • 

ehmmel plate with palbldium nuclei to prepare the aeleclive deposition or 
conductor paths. Subsequently, the paths fbr the electrade structure are proclucecl 

by selective deposition of metal in the paths by means ofphotolithopphy 1llina a 

photo resist covering the entire am plate nl a muk. The photo resist with 

the palladium nuclei underneath it is then stripped in the other ll'el8 and the 

depositeclconductor paths are dsequendypn>Yiclecl with at least one poteotive 

layer. Pull mea palladium nucleation is not a continuous metal layer but merely a 
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distributed application of individual JRJClel. 'Jbus, at molt a WJtY thin tbll-IN& 

starter layer is neeclecl, whic:h is thea selectiwly ......... 11 descnW above. 

1be term "photollthosraPhic structmina" is to be undemtood as inchuting the 

following steps: application of plidto nsist, exposure. dew:lopment, etching of the 

substrate at iae bared locations ad &naliy sCrippin8 of the photo resiSIS (or 

similar processes such as HJt-oft). 

To~ reactions with the sJaa it is ldYantaaeoUs to apply a Si~ dift\Jsion 

barrier over the entire area underneath the ftlll·area paDadium nucleation layer. 

'Ihe process may be conductecl plltioalarly cost-efreotively by using metaJs or 

metal alloys for electroless or plvanic deposition, which pedbrm the fimction of 

transporting the cmmt as well as the t\mction of ocmosion protection IDd sputter 

protection. According to a tint embodiment of the invention, it is advantageous if 

the electrode material comprises niclcel andlor copper in coqjunction with a . 
metallic -conosion protection, whereby the conoaion protective metal is one that 

can be electrolessly deposited. pefembly nickel, palladimn or aold. AltematiVely, 

it ii advantaaeous if the electn>de material comprises nickel IJJd/or a precious 

metal m conjunction with a metallic COftOlion protecdon. In this ease, the 

precious metal is a metal that CIUI be electrolmly or plvlmically deposited such 

as, for example, palladi-, silwror aokl lllcl the corrosion protection metal is 

one that can be electrolessly ~ prefelably nickel, palladium or aotd. With 

electroless deposition, the metals are present in a ncluclive bath. For example, if 
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copper is to be deposited, a ieductive copper bath is proviclecl, also referred to as 

"chemical copper," which peqnits autocatalydc deposition of the metals • 

.. 
1be examples descn"becl below ft1rther explain the sequence of the process 

according to the invention and concretely illustrate its advantases· 

Example l (Fig. 2) ·. 

A plane AP 45 sJass substrate (100 x 100 x 3 mm3) is coated on one side with a 

positive resist (photo resist), e.g., (Shipley 1818) to a thickness of2 pm and 

selectively exposed via a mask corresponding to the clesirecl electrode structure 

(Step 1). After development, the substrate is dipped into an aqueous ammonium 

hydrosenfluoride solution for three minutes. 'Ibis causes a slight chemical 

10Ugbening of the glass S1ll'face to provide better adhesion of the metal on the 

glass. 1be glass substrate is mounted in a 1i'ame such that only one glass side is 

exposed to the liquid. The glass substrate is then clipped into a 5% hydrochloric . . 

acid 1in(ll)chloride solution, then rinsed for 30 secondS with.distilled water and 

then dipped for one minute into a 0.05% hydrochloric acid palladium(Il)chloiide 

solution to initiate palladimn nucleation (Step 2). The glass substrate is then 

riDsecl 'IJDder running distilled water for one minute. The photo resist is 

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

on the glass, which are requirecl for fUrther structming of the electrode (Step 3). 

1be glass thus treated is dipped for one minute into a chemical nickel bath (Ni 

content 4.5 g/l, hypophosphite content 22 g/l, pH value 4.5) at a temperature of 

700 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 me 

dried at 200o C to achieve better adhesion. The glass thus selectively nickel-plated 
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is now dipped for 4S minutes into a chemical copper bath {Cu content 2.S g/I, 

formalin concentration 37% 8 m1/I, pH value 8.2) at 400 C, which causes the 

deposition of 29' µm copper on the nickel (Step S). The copper paths are now 

nickel-plated for corrosion protection. 1be substrate is dipped for 30 seconds into 

a S% hydrochloric acid tin(ll)ch1oiide solution, then rinsed for 1 S seconds with 

distilled watec and subiequently dipped for 30 seconds into an activator (Pd 

content SO mg/I. pH value 2). After rinsing with distilled water, the glass substrate 

is again dipped into the above chemical nickel solution for S minutes at 65° C, 

which causes a 1 pm thick nickel-phosphorous layer to form which serves as 

corrosion protection (Step 6). 

Esample 2 (still Pig. 2) 

A glass substrate is again selectively provided with palladium nuclei as in 

Example 1, except that inkjet techliology is used to deposit the palladium nuclei 

direetly in a. structured manner. The glass thus treated is then dipped for one 

minute into the previously descn"bed chemical nickel bath at a temperature of700 . 
C which causes the selective deposition of ISO nm thick nickel paths with the 

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 

clipped for 45 minutes into the previously described Copper bath at 400 C, which 

causes 2.S pm thick copper layer to be deposi~ on the nickel (Step S). The 

copper paths are now nickel-plated for corrosion protection. The substrate is 

dipped for 30 seconds into a ·5% hydrochloric acid tin(ll)chloride solution, then 

rinsed for 1 S seconds with distilled water and subsequently dipped for 30 seconds 

into the activator mentioned in Example 1. After rinsina with distilled water, the 

glass substrate is_ again dipped for five minutes at 65° C into the descnoed 

chemical nickel solution. This causes a 1 pm thick nickel phosphorus layer to 
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form which .-ves Ii cmmsion protection (Step 6). 

Eumple 3 (Fi~ 3) . 

A plane D 263 glass substlate (100.x JOO x 3 mm3) is c1ippecl tbr five minm. Into .. 
an aqueous ammonium hyctmpn fluoricle lolution for a s1laht chemical 

J:OU8hening of the glass~ to tmpoVe ldhesion of the metal on the aim. 1he 

glass substrate is mounted in a hme in such a way that only one glass side II 

exposed to the liquid. 11te s1• substrate is then c1ippecl into a 5% hycbochtoric 

acicl tin(II)cbloride solution, then rimed for 30 seconds with distilled water anc1 

subsequently dipped for one minute into •0~05'6 hydrocb1oric acid 

palladium(Il)cbloride solution to initiate pa11adium nucleatloil (Step I). 'lbe pa 
substrate is·then rinsed for one minute with rmmina c1isdllec1 water. Subtequently, 

the aeptive photo resist (3 pm) is applied to the chemically treated glus side and 

structurec1 with a correspOndins muk (Step 2). 'Ihe stem thus tnated is then 

c1ippecl for one minute into the pmlously clescrlbe4 nickel bath at a temperature 

of 60° C. This causes the selective deposition ofniobl pat1ls with a thickn• of . 
100 nm and a photolithosraphicaDy de6necl width (Step 3). The ataas thus 

selectively nickeJ-platecl is c1ippecl fbr 45 minutes into the previously describecl 

copper bath at 409 c, which cau• 2.5 ~of copper to be deposited on the nicb1 

(Step 4). 11te photo resist and the palladium nuclei underneath it are now strippecl 

by dipping into an aqueous a1bline aolution (10% sodium hydroxide solution) 

that contains the complexing agent ethyJeneclamine tellwetlc acid (EDTA) at a 

concentration of 100 WI (Step S)~ 11le copper paths ere then nickel-platecl for 

conosion protection, whereby the substrate is clipped for 30 ~into a 5% 

hydrocbloric acid tin(ll)chloricle IOlutiOD, then rinaecl for 15 seconds with ctistillecl 

water and SUbsequentlJ. clipped for 30 seconds into the aforementioned activator. 

After rinsing with distilled water, the st- substrate is apin dipped for five 
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minutes into the chemical nickel solution. This causes a 1 J11D thick nickel­

phosphotous layer to form which serves as conosion pmtection (Step 6). 

Eumple 4 (Pig. 4) 
.. 

A plane AF 45 glass substrate (200 x ISO x·3 mm3) is coatecl by silk-scireening 

with a mechanical resist (S~ 1). The glass substrate thus structurec1 is now 

subjected to a blasting process using aluminum oxide pins (Step 2). After 

blasting,. the resist is striJ>9ed which leaves only the roughened structures 

produced by blasting on the st- substrate (Step 3). 1bis produces channels with 

a depth of ca S JUD. On the channel ftoor, the peak-to-valley height is 0.5 pm. Tho 

roughened glass substrate thus c1e&ned is dipped into a S% hydrocbloric acid 

tin{Il)cblorido solution, thesi rinsed for 30 seconds with distilled water and dipped 

for one minute into a 0.05% hydrochloric acid palladium(D) chloride solution to 

initiate peUadium 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 

fi'om tho non-roughened parts of the glass, while leaving sufficient nuclei in the . 
roughened channel areas (Step S). The glass thus tre.ttecl is then dipped for one 

minute into the described nickel bath at a temperature of 60° C which deposits 

nickel paths with a thickness of 100 nm and tho defined width·(Step 6). The glass 

thus selectively nickel-plated is now dipped for 45 minutes into the 

aforementioned copper bath at 4()0 C which deposits 2.Spm copper on the nickel 

(Step 7). 1b.e copper paths are now gold-plated for corrosion protection. The 

substrate is dipped for 15 minutes into a gold bath (gold content 3 WI, pH value 

4.6) at a temperatme of 85° C. 'Ibis causes selective deposition of a 100 nm thick 

gold layer on the copper (Step 8). 
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'lb.ese 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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1. Process for depositing motallic conductor paths u electrodes on a channel 

plate for 1arge-scftlen flat piDel displays using elecllOless and plvanic 

processes for metal deposition, characterim1 in that the metallic conductor 

paths are selectively deposited only in the electrode areas by means of the 

electroless and/0r galvanic deposition processes. 

2. Piocess according to aaim 1, charactedz.Cd in that first a thin conductor 

path is electrolessly deposited which is then augmented by galvanic or 

chemical deposition. 

3. Piocess according to Claim 2, cbmacterized in that first a thin twl-area 

conductive layer is deposited u a starter layer which is then selectively 

covend and sUbsequently augmeatecl plvanically.and/or electrolessly in 

the intended areas of the electrodes and finally the thin tun-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 meas of a self:.adjusting mask. 

S. Process according to Claim 2, ch-.cterized in that first a thin tWl·area 
concluctive layer is ·deposited as a starter layer which is then 
photolithographically structured and subsequently galvanically and/or 
electrolessly augmented. 

11111111111111 11111 1111111 1111 
* C L M · S · * 
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6. Process according to Cahn 2, characterized in that first a thin conductive 

layer is ael~y structurecl as a starter layer, preferably by ink jet 

technology and preferably by sprayins metal-containins solutions, 

suspensions or pastes that are subaequently plvanically and/or 

electrolessly augmented. 

'lo 

7. Process according to one of Claims 3 through 6, cbaracte.rized in that a 

metal with a maximum layer thickness of 550 nm is applied as the 

conductive starter layer. 

8. Process accorcling to aahn '~ characterized in that the layer thickness is 

200 nm maximum. 

9. Process according to Clahn 3 or 4 or S, cbaracterized in that a conductive 

oxide with a maximum layer thickness of 500 nm is applied as the 

conductive starter layer. 

10. Process according to Clahn 9, characterized in that the layer thiclcness is 

200 DID maxhnurn. 

11. Process according to Claim 1 or 2, cbaracterized in that, to prepare the 

selective structuring of the conductor paths, tbe channel plate-is fint 

structured according to the conductor path strucl\lre by means of 
photolitbography uiing a photo resist and positive mast covering the 

entire channel plate, then the photolithographicatly defined ftee paths are 

covered with pallaclimn nuclei, subsequently the photo resist is stripped in 

the other areas and finally the metallic conductor paths me deposited 1iom 

the liquid phase on the ilUCleated paths and provided with at least one 

protective layer. 

11111111111111 11111 1111111 1111 
* C L M. S ~ 
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12. Pmcess acconling to Claim 1 or 2, dmacteri7.ecl in that, to prepare the 

selective stnicture of the conductor paths, palladium nuclei are selectively 

deposited acconling to.the conductor path~ and finally the metallic 

conductor paths are deposited &om the liquia phase on the nucleated paths 

anc1 provided with at least one piotective layer. 

13. Process acconling to aaim 12, cbaracteriDd in that the palladium nuclei 

are deposited by means of inkjet technology. 

14. Process acccmting to aaim 12, chmactemecl in that the palladium nuclei 

are selectively deposited by etching or blastiq the cbannel plate via a 

mechanical or photolithographically stractured mask with openings 

corresponding to the conductor path atmctures to tOUghen the _,,-covered 

path areas for selective nucleation tom a palladium bath. 

15. Process accorc1ing to Claim I or 2, cbaracteri7.ecl in that, to prepare the 
seleclive depoiitiOD of the conductor paths, the entUe channel plate is first 
coverecl with palladium nuclei, the paths for the electrode structure are 
subsequently producecl by the selective deposition of metals in the paths 
by means of photolithopphy using a photo nsist covering the entire 
channel plate and a mask, the photo resist together with the palladium 
miclei underneath it is th.en stripped and the deposited conductor paths are 
subsequently provided with at least one protective layer. 

Hllllll illlll 11111 1111111 1111 
* C L ~ S * 
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16. Process according to Claim 1 though 15, characterized in that peferably 

an SiC>i diflUsion barrier is deposited over the fbll area of the channel 

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

. . 
11. Process according to aaim 1 throu.sb 16, characteri7.ed in that, tor the 

electroless or gal~ deposition, metals or metal alloys are ..i which 

perform both the tbnctionof current transport atKl the thnction of 

cmmsion protection and sputter protection. 

18. Process according to Claim 17' chmcteri7.ed in that the electrode material 

comprises nickel and/or copper in coqjunction with a metallic corrosion 

protection, whereby the eorrosion protection metal comprises an 

electrolessly depositable corrosion protective metal, preferably nickel, 

palladium or gold. 

19. Process according to Claim 17' characterized in that the electrode material 

comprises nickel and/or precious metal in conjunction with a metallic. 

conosion protection, whereby the precious motal pomprises an 

electrolessly or galvanically depositable metal such as, for example. 

palladium, silver or gold and the COlTOSion protection metal comprises an 

electmlessly depositablo c:ormsion protective metal, preferably nickel, 

palladium, chromium or gold. 

20. Procea according one of Claims I through 19, chncterized in that the 
layers forming the electrodes are made u multilayered layers. 

I lllllll llllll lllll lllll II llll 
* C L M S * 
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21. PJocess according to Claim 20, characterized in that the multilayered 

layers each ~prise an adhesion promotlna layer, an electrically 

conductive layer and at least one protective layer • 

. . 

11111111111111 11111 1111111 1111 
* C . L M S * 


