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El ectrol ess Ni WP adhesi on and capping | ayers for TFT
copper gate process The size of glass substrate is
wgoebd7aogs3Bar ger and | arger t}cszroduce | ar ger TPTTIEEED06/009175
pl asma panel s efficiently. wever, as the area
i ncreases, it becones nore difficult to achieve
uni form di spl ayi ng of the i mage since the signal del ay
at gate lines becones critical. This is due to the
high resistivity of the current gate materi al
Elesfrotassi NiYy Pasdhesinneand espring Jayefs der Er T soppstgatedrocess
copper are expected to be used in the future for
reduction of this delay. However, netallic copper is
not as stable as alum num Copper is easy to oxidize

andr Iﬁﬁg&et%f %I?%g %@gtrat@isog%tﬁng naiger isdldslardér iofspidd@weTF larger
r - B- , e ion_pracess for ,
TFT'ES%g]a?fe,Pﬁ;%%'T‘ﬂg p@f‘ﬁ@k?ﬁ'ﬁ@@rsp@ﬁb&ﬁﬂaﬁg %‘ue b%rte\?/eérhcr?%%es’ it
becogtesmose iifficalt o adbievéentornyalisplaying of thd irage sincedthe signal
b : _ > : :
delay? 3 Ga RS britkel e id G RANLS A o8Bty BF ¥ eurrent
gate simgéerialt @lyminiumi e deweayesisbdivngatesalsasaeh fagsicopper are
expelfd t&bel ¥&d iR\9e ditge 38V réduicibhf rsiHp deldy. IHowew&, metallic

necessary t rovide a " ing layer” on.the top of .
coPPEF &5 69t 4951eDId 85 ANTIALEY CHHRIds BASY P ORIiZeraRa SRy g diffuse
into (:c)the'r ﬁnéﬁéﬂéﬂe. _ttcb? kaewalfesth rU&-BSS,|4I’ﬂBW4_5aiS vmt@gd@ei‘tbhlquocess for

omthe arti.c t ti " cLr
TFT Rt PPt Goked b Re SE AR el ag Heblied s ofSs' SlsRirdte and
the Gipghieclayérsn to diffusion barrier |ayer in copper

i nt 0 . a [
| oo gy Rale togiihoelf Hito Blol 1€ EREESE 0 il go an

adhegiopayerdbetwesn theskbayer angkiherglasmeubgirate saichadiesian layer
bein§ @Y HifusBA HarRCayEh beHaRGSamp Cuoaifukion. WNidedlsé Mcessary

pr.ocess condi g ons aggegi‘osclg ed ] ri this docé’%t" .
to projidp & GRAPPIR: LVEF s@N Rohihecqu layr o 3YQid Sgdifiysion in the
aboveddgers) :© however, this process requires nulti-step

deppsitions wth correspongi [es] I S i ch,.

" B ShSPRSL s SRR N 88 Ty, BaRRaTOR Y Shicte of
Osakdi sl aly eptitied . “Elsgiodéss dVicke] heitmesy alloyndepositappomdSiO, for
oo B OB OF SR SRRt 90 et BEPREA ROty ima o
the Blgstiesioat Jecielyr ns14t (die0PrEnhoweypedha filinst Aisclased in this
docur®Sit, $hbwa 1A 8RagResibAb thal di¥sstiBstri® and a poor thickness
uniformity, under the process conditions as disclosed in this document.

US-B-6 413 845 discloses stacked-layers (Ni and Au layers) : however,
this process requires multi-step depositions with corresponding resist processes
which increase the cost of manufacture of the final TFT display panel.

Deposition of adhesion and/or capping layers have been proposed using a
dry process such as PVD and CVD. However, these dry processes are expensive
in terms of equipment, especially the tool cost which increases drastically with the
panel size. This is getting very critical for panel manufacturers since one of the
key reasons to increase the glass substrate area is to reduce production cost.

There is accordingly still today an issue to be resolved by the man skilled
in the art, to define a process which does not increase the cost of depositing the
diffusion barrier layer, which provides good adhesion to the glass substrate and
which is preferably applicable to the capping layer deposition process of the
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panel size. This is getting very critical for pane

manuf acturers since one of the key reasons to increase
woOheo7gloesss substrate area is,to reduce product POW/EPO®EE/009175

There is accordingly still {oday an issue to be

resol ved by the man skilled in the art, to define a

process whi ch does not increase the cost of depositing

the diffusion barrier layer, which provides good

adhesion to the glass substrate and which is

PNiYVBmsihesian and eappiag deysis der ThY soppepgatie: propess

process of thecopper |ayer. According to the

i nvention, electroless NiW | ayers deposited under

certain conditions were found to be suitable for

rraklrrregsiz@tdswf dlbgtsyu@etratwuscgannggaﬂg@y@rntﬁhw%ér o predcéUarger
N i.ckness .
TFTH5 o rﬁ@?@? PRbls FE NG PBREVEE" AL 182, oreases, i

becosaas sfoae diffigult Thachieve nndosn idispdaylng ob dkee édagé sincenthe signal

delay ?VEFW ('}?e ?ﬁ@é {:lgtﬁfe%ﬁ t'f;ﬁ’}é’ id ?ﬁé’ tc?\lﬂw\%ﬁ{gfh%gﬁtﬁﬂﬂbﬁmescurrent

gatej m@enainéalwmw@meamséowef resistivity m%tﬁﬂﬁlécﬁbl@h A§ Eopper are

expebféd W'b%guéé‘d? |r$ Qiﬁ’é’%tdré‘)f@l’ Fégi\}fet'h@ﬁt@ﬁ 1hed 'd%ﬁay HEWSE metallic

bar
COPPB Saot 45 SABHL RS GIUHBIUNE (GORRAE S S5y it R ez i easy to diffuse
into athky htttetasaids khewndfrom aJS-a-SMBﬁBélﬂSadvetldmbeﬁquiro&éss for

TP o4 SRR o Ao iyt B e on

the Glegets layers. pr ocess conpared to the current dry

proﬁfé?@gergéﬁd hafda%if&hced ?ﬁéf‘ Eﬁ'é‘;ll\%“ Q%Eglrg@% work as an

referr eposi tion process
adhewoedayef b@BM%ﬁn thesCh l@mm’ahhfecg{a@ff suh@rat@mammaﬁgesnon layer

bem%ltaﬁ%ze dlo\?%?_.léh Qﬁ?ﬁé‘lgla%rn E@él@lr@uéﬁ)ﬁ%ndﬁis%neﬂta@ also necessary
to Prayied SRR 8T RO ILOL e SIS RIS b the
abovleslaﬂerto cl ean thehgl ass surface (removal of o: ganic
t t cR) 0 e
¢ it P KB Rt e, Heitiee M, ba i R BAKT 5 fiofy B Buticte of
Osaka mtaleenhtlemy Hecirdestaigeal dernang xalleyt ddpasition cert SiO, for
appligﬁﬁ‘&ﬁ h@ 'Ehcfft{smﬁ %aﬁé’rqaiﬁr lﬁaéc{ﬂg%f 6[9(@Fcc3;r9fec&§t§'fn§>‘i’dd§/” Journal of

tion
the Electronical Somety - 49 (11-2002): however the films disclosed in this

document, show a lack of adhesion to the glass substrate and a poor thickness
uniformity, under the process conditions as disclosed in this document.

US-B-6 413 845 discloses stacked-layers (Ni and Au layers) : however,
this process requires multi-step depositions with corresponding resist processes
which increase the cost of manufacture of the final TFT display panel.

Deposition of adhesion and/or capping layers have been proposed using a
dry process such as PVD and CVD. However, these dry processes are expensive
in terms of equipment, especially the tool cost which increases drastically with the
panel size. This is getting very critical for panel manufacturers since one of the
key reasons to increase the glass substrate area is to reduce production cost.

There is accordingly still today an issue to be resolved by the man skilled
in the art, to define a process which does not increase the cost of depositing the
diffusion barrier layer, which provides good adhesion to the glass substrate and
which is preferably applicable to the capping layer deposition process of the
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ozone treatnent, nore preferably 30sec to 3mn for
each. When using the de-greasing solution, the
wouoerdoaassmay | ast from 30sec to 10mn at a tePPEMERRAOSH09175
of 30C to 100C, nore preferably fromlnin to 5 mn at
a tenperature of 50C to 90C. (b) Mcro-etching of the
balse surface : A diluted acid solution such as HF
on is used. This step nmakes mcro roughness on
copp(?rola lIlass substrate for deposition of an- ad%e

| aﬁ@cordam tonthe doegntiamapleetoless NNEs layerss geri?fgsiwdv\vdnder

certain?séglf‘ldﬁ@n’s hﬁe?él%hfé?tsﬁ :b‘éeghlﬂé’tblbyfoﬂ Fndk%'@fmﬁheédhesmn and
ste r

f
cappiag: BHE WHBeR (390 By, GAIEL BRI T oy diesingnd thickness
unlfoﬁ'ﬁw;séﬁth@@exam‘sQﬁbramiscﬁi&tunmterﬂeakatlsiactbrpns on the

cednBgfienBfs fRve, dischDptetieR e A bEto8 Hoplotionkimay lead
to vauabual\mhtentsdeﬁ bihV¢ eddéert Brelements jir e NABIR fiko, widb important
cons%%@érfbe‘é"fBPtf%ofllﬁn/%ﬁ%géf/ér%ﬁb mgg tWe' g@?)a}yer characterlstlcs

sol uti re ysual

o GaNOsRNSaGMESin thecM Py RPTOS gheTmakanh barierspropbrties,

but oil’ﬁ’ér”reﬁ@b{cﬁ?'rﬁé‘falsay@éh o8 radiybaeRumTaed shdrfitfratsn iafso be used,
qi.ﬁﬁ/\él mrersed in SnCl 2 solution (or simlar) then
insteq ed in a PdCl 2 solution (or sinmlar) after

ri %gn%le&MIes§t proceas, baceargiegt ¢d the eiralentionpsraduces the
e desir
oo {58, 0 S35 Y ool BHGCe e M 68 yrm
dry peidgssesiused tegayosa siniiler pueaseent causes unexpect ed
feam LspefegSa ugé&g&go%y&be%é of REYPL b@é&dﬁ@&@lmbnmvennon

n 0.1%to 10% vol .

fcommlswg':y @omblr\@gpn obthed dPloWiRg §t&Ps: 96 t o 19 vol . HCI are

(a) C H;%?ﬁh BPhSsPs@Fseaabl y 1g9/L to 20 g/L of SnCl2 in 0.5%

eroesBu, oo ions i SSuft s A AT s as
mIXtLﬁERﬂCN&(dH'; Ne@@(t&l, Netﬁ@ﬁa:rbl wssidnp clbenithalglassasuiface dtemoval
o riffe bR I ST 0 -
It is mpedsibierdo asjaptthiss stmwvhant thesutfiase oigeeleant @agugh or if these
treatments may cause damages or unexpected chemical reactions.

This step is carried out for a certain duration, typically, 10sec to 10min for UV and
ozone treatment, more preferably 30sec to 3min for each. When using the
de-greasing solution, the duration may last from 30sec to 10min at a temperature
of 30C to 100C, more preferably from 1min to 5 min at a temperature of 50C to
90C.

(b) Micro-etching of the base surface :

A diluted acid solution such as HF solution is used. This step makes micro
roughness on the glass substrate for deposition of an adhesion layer, and this
step enhances the adhesion of the NiWP layer to the substrate eventually. it is
however possible to skip this step, when the surface has already a certain
roughness or if this treatment causes unexpected and detrimental reactions on the
surface.

Typically, this step is carried out for 10 sec to 5 min with a diluted solution of 0.1%
to 5% HF or HNO3 in deionized water, more preferably 30 sec to 3 min with a
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this step is critical to obtain a Ni WP deposition

after the catalyzation step (c). The pH of the
weabardoaassi s preferably adj ugt ed to the same vaCtuEPa®s/009175

the pH value of the NiWP plating solution used in step

(c).This step may reduce oxidative Sn4+ on the

surface, and pronote reductive N WP deposition

0. 3%%%%% YHE shﬁftﬁhabl y the solution of step (d) is

e solution of step (e) that solution of
(c) Cgtﬂmzqt@)ﬁ does not contain any Ni and W As an

SnCIQ'ah%Vd]ﬂbdGE soldtions Aeseddlg dééduﬂ?llsas@%H%Pc%né@'ddﬂt t®Brovide
an ulgrgs%@ Eglllgdlm%f@g?)rﬁg 4 e ¥Wﬁﬁ?@é§g§tllﬁ§ﬁergﬁa in SnCls
solut@ina&ﬂ' sicilat) thiepy mﬂemedom @JPdCBrﬁileﬁ@bl(ar sﬁim!m) @iftep minsing.
i S G TR L 3B LRl 58 ot o
the susthcei isgnatgaattievel in oodisiapclttis davaved r(d\ﬂisd:)lemmyhis step
whe@%fﬁ@tr@ﬁtrﬁ&qe&lﬂ%gsqﬁ%xﬁa&éb'r%Bcﬁ&‘fja?&g’fé@es pectively

t H buffe
TypiqaiigosolUkiats CntaBNONHAGH £ F0gILe 8T 58 Gl sH011Sh dgj 10% vol. HCI

and 0l gAHt®BglLher PAOK incd.011%, ke a8s I YHCITER LSS ERRYE! PReferably

1oL 350 0 3 5 1 S by Sk 005 1o

0.5% HEl salngensf 60 to 90C and 7 to 10 respectlvel y. The

oy oBihb RS TR S B S g BRI Bion o

the SHB‘GCGOS&ZH  Rd5t ‘Scﬁ‘slmﬁ Ni M. | ayer thickness. The
(d) CPHW rﬁp w |l be now better understood wth the

exanpl es_and conparative exampl es.
An agpegds 60 t'QﬁsC%'l!i%'ﬁtf}Qa@ degusing ggssy s Mﬁ@daltd@a@ ﬂ@at@vagad that

this $tepus | bﬁ!’beﬂ %ﬂé‘btéﬁh WNMﬁﬂé&% aﬁalsi?@%ét fykatu@n tstép ). The

pH obfid SelupRet PIASTAEIRGTALIA oo AN @g?hw&value of the

N|WIPlﬁtlmir@gsMuﬁdm dle:ed tmstepd(c\ahis stebl My reducaexidatipe$n* on the
surfag Cartd MR reflatle R, oot Pty FRRGa0y the
solutiomef step (djtis simBacCte® thelsotution ¢fl sgpL(e3ribak solution of step (d)
doesggié?c?rﬁﬁﬂ éﬁm S/@Q a?'glférﬁatp \%Clltzlf“’ %sgfdlé’fb (9e %QNEHZPOZ

solutignsorly p plig epaﬂltl@omcsteﬁtreawr@fﬁrabw 3 fﬁg 196@@%9 grﬁmﬁt
(e) Eiélﬁ@léé%nmwmdép%sﬂm O Qlé's@ sabBirate SeNbALAICIS: a

Preferagﬁl, ngolaﬁon con?alnmgvlkl%‘;,q&agvel()l4oé’\rn1&}8r CRImP-PE’dzls Used as a
source of Ni, W and P, respectively. NaH,PO; is a reducing agent. Tri-sodium
citrate and (NH4),SO4 may also be added to the solution and are respectively
used as a complex formation agent and a pH buffer. HoSO4, NaOH and/or NH,OH
can also be used to adjust the pH of the solution if necessary. The temperature
and pH of the bath solution are in the range of 50C to 100C and 5 to 11,
respectively, more preferably, in the range of 60 to 90C and 7 to 10 respectively.
The plating time can be determined by the deposition rate and the thickness of the
layer, typically between 15 sec to 5min for 50nm NiWP layer thickness.

The invention will be now better understood with the following examples
and comparative examples.

Example 1 :
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NaH2PO2 H2O 209/ L, (NH4)2SO4: 30g/L, Tri-sodium

citrate 2H2O 70g/L Then, it was dipped into NN W
wolad7ioogs3sol uti on at 6Q0C at, pH7, havi ng the faCi@rRIvg/009175

conposition : Ni SO4 6H20 Zbg/ L. Na2wD4 2H2O. 30g/ L,

NaH2PO2 H2O 20g/L, (NH4)2SO4: 30g/L, Tri-sodium

citrate 2H2O 709/ L. The deposited filnms showed good

ad 'Aeﬁhfengﬁgs ts%s%t%s\?/ﬁ l&éﬁﬁé@ﬁﬁo T&‘@ g"ré’éﬁr‘i‘gﬁ‘ §6ﬁ1tlﬁﬁa(?omprlsmg

kness uni
NaOIéaNas€Qet DesP Ok éwithinrha reﬁm@*we mopartwn@%efmed hereabove) for

3min'R BOESHn oAV 1o reth6vel B8RPG b@ﬂtahﬂhﬁnﬂéaﬁﬂépﬂhém RFHHB-ionized

o oW el ol i3 B splitcR, (o8t N'tmmmecreate

microNir\Ry hregsss omathemd_a‘aoé Alﬁtearrmamhgquﬂ was dmrerseGhimtges SnCl,
solutfh (1083 SHCR EVEIGD. 1R, filn¥edet Alig Pifle 201860 (0.301L
PdClyirs oae%oeoj)efpr bueaeh.aABenvinaingmiinwes dippeddor GQe@c into a
condRIBngR)e d%lm Sdi'bﬁdd;]rﬁt %}méﬂé\%’uﬂ%p%ﬁbt Gath VP Sl ebdiifing a

esion to sat sfactory roughness
reducaﬁg agRntRAG H3ving; the fallqwing oamqsifiatss cu” | ayer was

ggmgit gao: %(gg/el WHE)%%ng%@t/}é\PTh%‘ﬁglurﬁféﬁ@e Om,08 N/
e dbragdets ST afcs Szz'wt'ap 2hag-0Sal M7 Raving the

followiﬂge:ahmbsﬂtlmt the diffusion of Cu into the Ni WP was
onl [ f th d hegj gy
exi'\ﬁ?aﬁ ?sﬂqu_t?etngg%sﬁggm 36 éé@ ?n@@ﬁaf’ 2@% goalL.
(NH.):8¢0e 3004, dd Ul tfl'tbate(RJ‘liQyEQg/bdhe& on Cu | ayer
Canpen e?é‘%té&aﬂln‘?é‘sﬁf)\‘;véet%c?& '%%ééi%h t%f fh%cgla'sg fMiskrate. The

cases ourse, It used ropose

roughgsp ¢ ae)omq;mﬁhtm‘akr@&awm@rmty@frhhfeeiayersoyﬁ@asafﬂsfa@f@ry (less

than BXABhE@ WvithifbY%, rB§6ctEBNITIRS dapBsifibA @aiewas @bbat 3nm/min as
ICcondltl ons to Exarrpl e 1, except as prow ded

erei nbel ow : Conparative Exanple 1 : A Cu | ayer was
deﬂ'drmi N Pditmt donsigta o 8SwifstMiabevt Wi afibiand hOwt%ediFar y

%réfﬁ%lysgr}gveé%gghg MRII\R/‘?Q[ a/%glo\%%' ﬁ]%d@néjf 3R Bmorphous
matenal Changes of these charactenstlcs was onIy slight even after heating said
layer at 400C for 1 hour.

The NiWP layer was deposited on Cu in a similar manner to that used on
the glass substrate. The deposited NiWP film showed good adhesion to the Cu
with satisfactory roughness and thickness uniformity.

Electroless Cu layer was deposited on the electroless NiIWP layer above
(already deposited on the glass substrate). Then, the layers were heated at 400C
for 1 hour. X-ray analysis revealed that the diffusion of Cu into the NiWP was only

“slight after the heating and that good adhesion exist with the glass substrate which

confirm that this layer was adequate for Cu layer adhesion, Cu layer capping and
had an effective barrier effect in both cases (of course, it may also be used for
one propose only : adhesion or capping or barrier).

Comparatives Examples : all these examples are made in similar conditions to
Example 1, except as provided hereinbelow :

Comparative Example 1 :
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A N W | ayer was deposited on the gl ass substrate as

in Exanple 1 except that the cleaning step (a) was not
woaoo7imees3gut . The deposited fil m showed poor urCTmPROOSY09175

and reproduci bility. Conparative Exanple 3 : A N W

| ayer was deposited on the glass substrate as in

Exanpl e 1 except that the mcroetching step (b) was

not f pasi #.ed
S SOREE i (TSIl AR AVl et
NIWP layeg V\h’eIlWrShﬂM@ lehafﬂdﬂé/aQIR?@iedsQ ﬁaswe as

in Exanple 1 except that the catalyzation step (c) was

not carried o No deposition was observed on the
Compgpratiye tLée Conpar ative Exanple 5 : A N WP | ayer

Waih dﬁWEi Itaydr wast epositsss onuliet yise asbstrat&xasmim eExample 1

exceffl; Taphe Flasbify S e WA ARG A8 oo RS PHPD g i Showea
poor weifoodily abi IrepsoduCibitipyr at i ve Exanple 6 : A Ni WP | ayer
was deposited on glass substrate as in Exanple 1

except that the tenperature of the Ni WP deposition
Compafaiivadexaaplekl ow 50C. The deposited fil m showed a

POGK WP [EPEMWas é@ﬁoélfééf @ﬁuﬂ'iebdds%ysub‘élfﬂlér@éj i CE)Eehﬁple 1

excep] Ralolh (EMEIHURa IR HD) Was Tat arted Qg fiesfppasited fim

showedapgdreadhedioyd VWP thaglisswabstiatesi t ed on the gl ass
substrate as in Exanple 1, except that the pH of the

Ni WP deposition bath was adjusted to a val ue hi gher
ComparsaiiveExarhpledeposi ted fil m showed a poorer adhesion

oo A R BB M gh et s B e

excephyat ke qgé@lws%a%mu stap @k V‘@Sa§§t Q@ﬂﬁd aﬁué Ao deposition was
obseReBh thd gRssepbstrBRl. the pH of step (d) and step (e)

sol uti ons vvere adj usted at different
Comparative Example 5 :
A NiWP layer was deposited on the glass substrate as in Example 1
except that the conditioning step (d) was not carried out. The deposited film
showed poor uniformity and reproducibility.

Comparative Example 6 :

A NiWP layer was deposited on glass substrate as in Example 1 except
that the temperature of the NIWP deposition bath was set below 50C. The
deposited film showed a poorer uniformity and reproducibility, compared to the
same experience ran at bath temperature above 50°C, all conditions being
otherwise similar.

Comparative Example 7

A NiWP layer was deposited on the glass substrate as in Example 1,
except that the pH of the NIWP deposition bath was adjusted to a value higher
than 11. The deposited film showed a poorer adhesion than in the case of a pH
between 5 to 11, all other conditions being similar.

Comparative Example 8
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val ues. The deposited fil mshowed poorer uniformty.

Exanple 2 : A NNWP | ayer was deposited on a gl ass
weubsnwetse and then in turn, _a Cu | ayer was depaSiErews/ 009175

as the NIl WP | ayer as discl oged in Exanple 1, except

that the conposition of the solution used in step (e)

conprises an anount of 10 g/L of N SO 6H20 i nstead of

20 ﬂ%wﬁhﬁygﬁm gspﬂé.tégjoﬁhm@egh&goeu@&fﬁé' 88 if OEMIﬁpIe 1

gl ass sub sf act

excepb thpinbespHref stepcldneand sham éﬁ)nssqutlonsqévatpwdmteﬁn 3t different
valuéTéJ'TFHé SSsbsibattitnNhowatt fodver YhFoemibgwt % of P. X-ray

anal ysis reveal ed that the Ni WP | ayer was nade of an
anor phous material. Changes of these characteristics
Example 2nly slight even after heating these |ayers at

nd NI fle? s, ¥Ebosiell B LR8 SiSlalipapd heR A 86, @ cu

layerdea® sliepesiteshasa thye MW R layer astdisclosed telnxample Uy except tuat the
comﬂ)@s}if?én W%hg%b‘ri]’tﬁianegs%‘ it tﬁq_b\' (¥\g> éﬁﬁﬁ'fsg?t rrgiém CS;f 10 g/L of
leth@HiaOt'BStgggchf 2ha/ls hTéﬁe tiﬁeomﬁdwﬂmﬁb@w%@@odméhgw to the
glasé/\’%@ﬁsﬁéfef }éhﬁQitlf\(églf:tuliz3 Heer (ad aTEQh?é@thtr@d hhéds féf\d thickness
uqu?@&va‘?g%i\f sl ghitouded B3 vitth Rl 7 a@@ﬂ{m%fﬁf’
Xexayrphelysis r'BveaI‘ddVﬁat ithenNIALP tayesiveds neadef oPdntaorphous

mateHﬁlSl t&%@% QX}%?QQ St %@8 v&%sr g?flggsqghty §Y<-§‘n éﬁ(\-,(leﬁé&%g these

layersr g5 4800 Far ﬂraln@m MhlleChan®@IUE Che@lﬁusb@r mte ghesNIWP was

only slight even after heating at 400C for 1
obse‘P@éucf’ while a negligible Cu diffusion into the Ni WP
| ayer was observed. Exanple 4 : A N MP and a Cu

Exarhg¢es s were deposited on a gl ass substrat e as in

fm RS SR AeRosRaaen eriioes AUPETel 41 Lhfudh Sy, a Cu
layenwwas alepositédwn the NIWP layer as Example 1 except that the amount of
Tri-sodium citrate 2H,O was equal to 35¢g/L and that the bath temperature was
90C when carrying out step (e). The deposited film had a good adhesion to the
glass substrate and the Cu layer had a better roughness and thickness uniformity
than in Example 1. The NiWP film was consisting of 94wt%, Ni, 2wt% of W and
4wt% of P.

X-ray analysis revealed that the NiIWP layer was made of a partially
crystalline material. Changes of these characteristics were only slight even after
heating at 400C for 1 hour, while a negligible Cu diffusion into the NiWP layer was
observed.

Example 4 :
A NiMoP and a Cu layers were deposited on a glass substrate as in

Example 1 except that Na;MoO,4 was used instead of Na,WO,. The composition
of the conditioning solution was as follows
NaH.PO2 H0: 20g/L, NH4Cl: 50g/L, Tri-sodium citrate 2H,0: 85g/L

This solution had a pH of 9 and was maintained at room temperature.
The NiMoP plating bath used had the following composition :
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NaH2PQ2 H2O 20g/L, NHACI: 50g/L, Tri-sodiumcitrate

2H2O 85¢g/L This solution had a pH of 9 and was
woaboTieasazed at room tenperature. The N MoP pl apCogrbatsiosl7s

used had the follow ng conposition : N SO4 6H2O 35¢g/ L,

Na2MoO4: 0. 15g/L, NaH2PO2 H2O: 20g/L, NH4Cl: 509/ L,

Tri-sodiumcitrate 2H2O 85g/L. The pH of the solution

|
Nusd"a%kP@PaésggE M@@d)ghéhggggsﬂtbggﬁgvaﬁg h%n&% I: 30g/L,
T”'Sgdllhlétpléfﬁt@ 8HeRe880/Ass substitute and the Cu Iayer The

r oUgHEBBSofihie $dNidNAes i 36 1, Mhll@fthbhﬁalu@é'r?was\fmémtamed

at a e;‘;‘%b%rfa 5 aq it SR bl PRGNS 5 glass
substfute kil the 0t Yaydr. The raudgitieds and thigkress! yifamitywafthedayers

were;iflstictinl ¥ geitor R WRs BRBUE onbIAPES Hhicel 3% pivoP

film wa® essentiallyoonsistimg of R1wdlb Min2Wi%i Bloadarsb17wifedl.ed t hat
t hey . ‘F'é)? 5H§I‘y§§ r@beé?éd'tﬁéptgghqlmﬁ@e %ﬁ\érﬁd&hbhanges of

even ter
theseishasactadstiss werg asly ight evan efien dhasting a AQQLy der Aqus. The

X-rayr$AaRER eillso PRRIdd tHiRthd NiffusRabfes inetiel NiRcFadagionly slight
ditioning solution had the follow ng

con
eve“%%&l' E?theé‘ﬁ NaH2PO2 H2O 20g/ L, (NH4)2SO4: 309/ L,
Tri-sodiumcitrate 2HO 859/ L The pH of the solution
Exa §qual to 9, and the solution nmaintained at room
ature. The N ReP plating bath used had the
f olA dViRelP waspdepadited on N gtassesRigtrais gind o@N&MCQeryw as in

Exarﬁl;r)l\r%g{ Le&ﬁcgﬁ Cl tP?Nt € ZH%QHE? §%?ﬁ%%94°f ﬁ% the sol ution
The garditieniag soltipniad @etfﬁﬂo‘t"lé‘i@p@rﬁP%'BO%? the sol ution

NaHyRQ, FBO”Q@QILGQNHQ 8 3()?@,@; creupszﬁjlmmcbm‘ratle d;cbv Lgood
Th Lﬂ(ﬂ';]f‘%t%ﬁqﬁlassan " $ au nes hi, C. ass
e §OIyFOR Has Re¥-e 204t MBUAIREHe room
temgeraturavas essentially consisting of 71vvt % N| , 23wt % of
Re 'ﬂ@N%I%p?JtinB' (ath'¥8d had the following composition :
NiSQ4 6H.0: 35¢/L, (NH4)2ReO4: 0.5g/L, NaH2PO2 H20: 20g/L, (NH4)2SO4: 30g/L,
Tri-sodium citrate 2H,O: 85¢g/L.
The pH of the solution was equal to 9 while the temperature of the
solution was maintained to 70C.
The deposited films showed good adhesion to glass and Cu. The
roughness and thickness uniformity of the layers were satisfactory. The NiReP film
was essentially consisting of 71wi% Ni, 23wi% of Re and 6wt% of P.
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1. A nethod of depositing a NNMP [ ayer on a substrate

such as gl ass and/ or copper, M being an organo
woab@ldosszs nol ecul e sel ect ed %rom t he group compCTEPR®S/009175

W M, Re, conprising the steps of : a) optionally

cl eaning the substrate, b) optionally mcro etching

the substrate, c) depositing a catalyzation | ayer on

the substrate, d) condit g the substrate with a
condi tioning solution, ey uepositing a Ni MP [ ayer on
the substrate by contacting said substrate or sone
portion thereof with a bath m xture conpri sing

oA SRRt phiepbeRiag 2 SSMR FBopied aubsle slgbas glass
and/mlt c?g_\p/gd Kg;/bem_g%ﬂﬂ)gmgaewb ﬂ}etdﬂi?nd)iﬁdulecsgledt_edgfmm the group
| , . . the conditioning
comiisthd VE; MB. Reg BmprSittoE R 814 01175 A et hod
acar dpﬁ@alkyaiéﬁﬁilingih@subswmerei n the pH val ue of the
bat j ' . 5to 11. 4. A nethod
accdgr Q‘Pﬁ%hgt@ %%éggml?iﬁ%sg;éégﬁg wherein the pH
valQledepesiting acatfyzatind layesen the subsiatet he bat h
M Xd)uEendifibiihy e BUBsTHRSKEN bl Inditioniity S6l0BonS5. A

t d . f clai to 4, wh in.th

T SabhG P 5 5 B or b B st

rooLn bespateaportienctheespiavith @ bathnmrixtoyee camprisingbpresursors of

met hog,: aGe & wher 0

tenpetiliatic 8PP SRR B 0Bt Biaver Gomprit SeiebiSss% o

An i nB6YcwhNGcI% do 206w e & ard Ado todprwitlnnect i ons

g . ‘ ; —

dors 2t PRI aBpGIRTEOSE 10 WACKIR YR B Pucth Bt U Eondifoning
solutigshiscompired betweenrihtt with the process of one of

t heg, & @R&RbE % cdordifg - toSslaifn TRIr R Ghareirdtrs PR vhige!ohthe bath
. . panel conpri,sing an_nterconnection device accordi ng
mIthE)I'S IS pgmﬂr@edsbet\%een 510 11.

4. A method according to one of claims 2 or 3, wherein the pH values of
the conditioning solution and the bath mixture solution are substantially the same.

5. A method according to one of claims 1 to 4, wherein the temperature of
the conditioning solution is close to room temperature or equal to room
temperature.

6. A method according to one of claims 1 to 5, wherein the temperature of
the bath mixture is higher than 50C.

7. An interconnection device using copper connections deposited on a
glass substrate wherein a NiMP layer is deposited on the glass substrate and/or
on the copper connections in accordance with the process of one of the preceding
claims.

8. A TFT-LCD or plasma display panel comprising an interconnection
device according to claim 7.



