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[ 0001] The present invention relates to an ink
conposition that is suitablg for drawing a wiring
pattern on a substrate by inkjet process. BACKGROUND
ART [0002] A variety of nmethods have already been
proposed to use an inkjet process to draw a wring
pattern on a substrate.prd®RPStTdher exanple, there is
a nmethod to forma fine Wring pattern by using an
i nkj et head to di J8¥KdEGe 18Kt EONPOSBTION e an ink
conprising netal mcroparticles to which a sul fur
conpound was adsorbed, present in a solvent (Japanese”
TEEHECAL FURILD cati on No. H10-204350). Also known is a
[0&¢%£od to form a pattern of an activator for
e troless plating on a substrate by inkjet process.

Forridspedifent teféntliasn beehtd oRosad AkeddiRsbdPeion that

. _manufacture a printed wiring board in which an
- 1s isykahle foE tcg‘?amrw féorwetiiigh Rathiaist ren e bjubstrate by
inleRey f dots of a water-based ink discharged by
an inkjet printer, these ink dots are dried and the
substrate is electroless plated (Japanese Patent
§é§%§§ggﬁ§$§&thb. H7- 245467). In this nmethod, the
ink is conposed of water, a water-soluble

[oocmani ¢ sol vent, and a palladiumsalt. [0004] The use

of a silane coupling agent to inprove the adhesion of

el &eIEY Mk Aethiadednve snardhhkeshereapewdyto use
an BeRN Y QAL JPRIGSE 38N aé%é?ﬁléﬁna'sﬁﬁ§§¥a€é.

o pattern’is drawn with an inkjet” pgrinter using a silane
[0003}]

For example, there is a method to form a fine wiring

pattern by using an inkjet head to discharge onto a substrate
an ink comprising metal microparticles to which a sulfur
compound was adsorbed, present in a solvent (Japanese Patent
Publication No. H10-204350). Also known is a method to form
a pattern of an activator for electroless-plating on a
substrate by inkjet process. For instance, there has been
proposed a method to manufacture a printed wifing board in
which an initiator pattern is formed on a substrate by
aggregates of dots of a water-based ink discharged by an
inkjet printer; these ink dots are dried and the substrate is
electroless plated (Japanese Patent Publication No. H7-
245467). 1In this method, the water-based ink is composed of
water, a water-soluble organic solvent, and a palladium salt.
[0004] |

' The use of a silane coupling agent to improve the
adhesion of electroless metal pattern to substrate has
‘already been proposed (Japanese Patent No. 3,380,880). Here,
a pattern is drawn with an inkjet printer using a silane

'coupling agent solution, then the pattern is immersed in an



coupling agent solution, then the pattern is i mersed

in an 2 activation solution to nmake an acti vat or

adhere to the drawn patternz after which the pattern

is electroless plated wwth nickel. Am no-based sil ane

coupling agents such as y -am nopropyltriethoxysil ane

are said to be favorable as the above-nentioned

activattor osplibionges tmakd S GaiREr o HRh&MENIG Bhe drawn

Nevert hel ess, when an am no- based. si |l ane
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activator 1s not uniform th di stribution
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pretreatment such as etching. [0006] It is an object

of the present |nvent|on to prOV|de an |nkJet I nk

conposition to & : WY HM tern  havi ng
[ooosgl | ent adhesion on a substrate and to provide a

met hod to forma wiring pattern by using this ink -
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(1) An ink conp03|t|on for inkjet, Tor drawming a
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[0006]
It is an object of the present invention to provide an

inkjet ink composition to uniformly form a wiring pattern
having excellent adhesion on a substrate, and to provide a
method to form a wiring pattern by using this ink composition.
{0007}

As a result of diligent research, the inventors arrived
at the present invention'upon discovering that it is
effective for the ink composition to contain an electroless
- plating activator along with an azole compound as a coupling
agent that captures this activator and adheres to the
substrate.

[0008]

Specifically, the present invention is:

(1) An ink-composition for inkjet, for drawing a wiring
“pattern on a substrate, comprising an azole-based silane
coupling agent as a coupling agent for an actiﬁator.

(2) The ink composition according to (1) above, wherein

the azole-based silane coupling agent is imidazolesilane.



coupling agent as a coupling agent for an activator.
(2) The ink conposition according to (1) above,
wherein the azol e-based silsane coupling agent is

i m dazol esilane. 3 (3) A nethod for drawing a wiring
pattern by inkjet process on a substrate, wherein an
i nk conposition according to (1). above is used. (4)

A g3 Nod dethdatd N Gntwind N9 Wwatigs pabidrR PR Bhijet
conprising: drawing the witing pattern by inkjet i
Progete syt gh sibstntig atvdieyeiierai ighk ompdsition decerding

| V. ' as necessary; and el ectrol ess
to gﬁa’t i%&{%zﬁsu és%]'at e; wherein an ink conposition
accot dimgnatthad dian kaastimedh tvaimdimsyy gdtetewn reiich a metal,
attern. BEST . FOR .CARRYI ouT E?E J NVENTI ON
CONRIOERTY 3 (A M ISR AT THE B9k o g% darpess on a
subBdter4U@s eldmaBAY e GBS A AN RZY edaseRt &t | 8Bt ion
coupling agent. [0010] The function of this

. a5 PRfessidard ald slecisdiesfy dning itthe substoatey wherein

l.act 1l at i Jd.vAat g t
20 s B A & (RGN 8 Mepd dray the
wirdimes g@ddreine produced by el ectrol ess plating. I:n the
present invention, the activator may be contained in
the ink conposition, or it may be prepared as a
separ at esEST UIODR FOR OOARRRTHNGKOGONMPERI [ivgANG@RENA
wiring pattern drawmn with an 1nk containing an
[9097J) e-based silane coupling agent may be inmersed in
a | ytd tLh | @tor; : i .
) ad%gr eli? ?F}hg?erttg?ltfa%%tf] St éln arcgg%dafltl}'ﬁ\?ég%fse él) resent
1nveakilon condadaech aas azodeodiased adjlastes rosyvgmidi rey) rdf gt .
[ooﬁgﬂ;ion adj usters, can be used as needed in the ink
corposi tion of the present invention.
The function of this azole-based silane coupling agent

is to allow an electroless plating activator to bond with

good adhesion to a substrate, and to securely adhere a film

subsequently produced by electroless plating. In the present
invention, the activator may be contained in the ink

composition, or it may be prepared as a separate solution

from the ink composition and a wiring pattern drawn with an

ink containing an azole-based silane coupling agent may be
immersed in a solution of this activator so that the
activator adheres thereto.
[0011]

Standard additives used in inkjet inks such as viscosity

‘adjusters and surface tension adjusters, can be used as

needed in the ink composition of the present invention.

[0012]

The azole-based silane coupling agent used in the
present invention is a compound that contains an azole group
and an alkoxysilane group. ‘

[0013]



[0012] The azol e-based sil ane coupling agent used in
the present invention is a conpound that contains an
azol e group and an al koxysijane group. [0013] 4
Exanpl es of the azol e groups include an im dazole
group, oxazol e group, thiazole group, selenazole
group, pyrazole group, isoxazole group, isothiazole

groﬂfhméiéézgfetﬂéogﬂole %ﬁ%* Zd?ﬂﬁ@gpantfﬁfﬁgégfg group,

group, tetrazole group
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couplin functlon and is included in standard silane
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éwm and it can be obtained, for exanple, by reacting
azol e conmpound such as i mi dazol e with an
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C|dox(Proe¥Itr|alkoxy3|lane Thi s reacti on was
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#1 t he anount adhering to the substrate surface
MA | not be uniform because the anmount is too little.

&ﬂmhﬁd=admiayhusﬁﬁrsﬁlanéicbupmmnquﬁbeﬁﬁﬂiﬁééﬂf has been
nmat er i vv|II t ak CIgtflms\to drﬁl and cost w ||
1ne or examp e,

kngyn & ér &0 hes by reacting an

azole compound such as imidazole with an epoxysilane such as
Y —glycidoxypropyltrialkoxysilane. This reaction was
discussed, for example, in Japanese Patent Publication No.
H5~186479.,

[0016]

The concentration of azole compound is from 0.01 to 100
g/L, and preferably from 0.05 to 5 g/L. If the concentration
is less than 0.01 g/L, the amount adhering to the substrate
surface will not be uniform because the amount is too little.
But, if the concentration is over 100 g/I, the material will
take a long time to dry, and cost will be higher because the
amount adhering is too much.

[0017]

The electroless plating activator used in the present
invention can be a noble metal compound, examples of which
include halides, hydroxides, sulfates, carbonates, fatty acid
salts, and other such compounds of platinum, palladium, gold,
'silver, and so forth. Palladium compounds are particularly

favorabie. When the ink composition contains this activator,



anount adhering is too nuch. [0017] The electroless
pl ating activator used in the present invention can
be a noble netal conmpound, exanples of which include
hal i des, hydroxi des, sulfates, carbonates, fatty acid
salts, and other such conpounds of platinum

pal | adium gold, silver, and so forth. Pall adi um

. the OPPAUEAET &t CoRathéEebar iy plfarsrabl ¢ MRt &e K100 g/L.
conposition contains this activator, 5 the .
The oFieBfit FRR 1 59S tWeeRokhis el vator y13 rpvepanadtas 180
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as a separate solution from I Nk ¢conposi tion.
Exanpl es Exanple 1 [0018] The ink conposition was

red as: a palladium chloride aqueous sol ution
Ezéééﬁ%%ded to an aqueous solution of the equinol ar
'Exgggggipn product of imdazole and y
éék£C|doxypropyltranethoxysiIane; to the solution
o r, -aviscosity adjuster,.and a surface tension
ad) 4 ofn el Shpcditierh ' OVL- B |
equjnolg} reaction 6?ggﬁ%ﬁﬁﬁﬂﬂgﬁggﬁ%%hf§&gggggﬂggﬁL
chlpwideagmdus i soiwthicor ives atisbus sol Wqueous smlution of
t of 10 [L. This,ink onposi ti.on wa
endRHinar fredibion i Sidls of RERAAF #59: 11 ng
‘y—quy@ﬂﬁbx?@r@p%QQ%ﬁhéEﬁoxgg&gbnbﬁ'%o he %%ﬁ%%ﬁ%hﬁknﬁéter,
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el ectrol ess_nickel plated (Nikom 7N-0, nade_by N
a WHECHS1H Adipteo @289 IIntHiiaGRdention adhistyevere
dddd S0 idotasin AIRE IR RSSGAN | SRS
2 b Niok_ko I\/bta?l Iﬂplg’fa{:{}:imng) to a%?%kﬁ@%ﬁq%am A
pr igedn oy wbsHr e Ay sSEM thehipsil kasliom echloride

caile IR A8E 5P PR HEWT P Al etk o
conpogidaon whwe diesihastgeeh gidonofart hirk jtatidzle to draw a
wiring circuit on a substrate. After this, the substrate was
electroless nickel plated (Nikom 7N-0, made by Nikko Metal
Plating) to a film thickness of 0.2 u#m. Over this, it was
electroless copper plated (RKC500, made by Nikko Metal
Plating) to a thickness of 1 #m. A cross section was
observed by SEM, which revealed that there was no deposition
outside the pattern, and wiring had been formed with a
distinct plating boundary. The peel strength of this plating

 film was 1.5 kgf/cm?, which indicates high adhesion.

Example 2
1001973

To prepare the ink composition, water, a viscosity
'adjuster, and a surface tension adjuster were added to the
equimolar reaction product of imidazole and -

Y —glycidoxypropyltrimethoxysilane to contain the above-
mentioned equimolar reaction product in an amount of 300 mg/L.

This ink composition was discharged from an inkjet nozzle to



filmwas 1.5 kgf/cnR, which indicates high adhesion.
Example 2 [0019] To prepare the ink conposition,
water, a viscosity adjusterg and a surface tension
adj uster were added to the equinolar reaction product
of i m dazole and y -glycidoxypropyltrinethoxysilane to
contain the above- nentioned equi nolar reaction
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plaﬁla@e faf 1t hﬁgeqwgrq,lﬁr/dneacu on pr oduct of i m dazole
and y-gl yci doxypropyl tri met hoxysil ane, an ink

osition was prepared i'n the sane manner as in

Co @?gyg%f%egﬂxa QLther than using this ink conposition,
Wi ring patt was formed and el ectrol ess plating

Wa £ xoelfto rimed usintd‘I%l sareminBpRepyds rihethoiysd 1hne
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of imidazole and ¥ ~glycidoxypropyltrimethoxysilane, an ink
composition was prepared in the same manner as in Example 1,
and other than using this ink composition, a wiring pattern
was formed and electroless plating was performed in the same
. manner as in Example 1.

[0021]
As a result, the peel strength of the plating film was
0.3 kgf/cm?.

INDUSTRIAL APPLICABILITY

- [0022]

With the present invention, by making the ink
‘composition contain an azole compound and by utilizing inkjet
process that uses the composition, an electroless plating

activator can be provided uniformly with excellent adhesion

'__to a substrate. Therefore, a wiring pattern having excellent

-adhesion can be obtained by electroless plating on this

substrate surface without pretreatment such as roughening.



0.3 kgf/cnR. |1 NDUSTRI AL APPLI CABI LI TY [0022] Wth the
present invention, by making the ink conposition
contain an azol e conpound ang by utilizing inkjet
process that uses the conposition, an el ectroless
plating activator can be provided uniformy wth
excel | ent adhesion to a substrate. Therefore, a

W ring pattern having excgihgpg adhesion can be

obtai ned by el ectroless ptating on this substrate
surface w thout pretreatnent such as roughening 7

CL NB Sl {40 r t,

drgivvl ng-W ri n]i r&ﬁ%ﬁ) nldonnrké; Igujblhpzr*(“l"t!e t corrprdjéavﬁ]gn% wiring
pataza:xhe d:asaec*sxﬂaétam:e,cmmdpmﬁggerﬁn &Szcmes-&w:&&dl$:ﬁgﬁm

an activator. 2. The ink conposition according to
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agent is imdazolesilane. 3. A nethod for drawing a

wiring pattern by inkjet process on a substrate,

whetei n Be ik @zﬂmﬁm aeereiing G Glaimm 1, iwherein

the! %{”z%rle-bd%éﬁetéﬂdarfeo J é’M |0 ﬂg&g:tciaei&%%/ﬂ‘a@e .

conpri si ng ra W|r|ng ern
|nkJet process on a substrate i mersing the
trate i | or sol uti on, as necessar
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W_ring pattern.
to Claim 1 is used.

4, A method for coating a wiring pattern with a metal,
comprising: drawing the wiring pattern by inkjet process on a
substrate; immersing the substrate in an activator solution
as necessary; and electroless platlng the substrate; wherein
an ink composition according to Clalm 1 is used to draw the

wiring pattern.



