
DESCRIPTION COPPER CONDUCTOR FILM AND MANUFACTURING METHOD THEREOF,
CONDUCTIVE SUBSTRATE AND MANUFACTURING METHOD THEREOF, COPPER
CONDUCTOR WIRING AND MANUFACTURING METHOD THEREOF, AND TREATMENT
SOLUTION 'lath:ale& Ii Id [0001] ie present: invetion relates to a
copper conductor film and a manufacturing method titer , a conductive
substrate and a manufacturing method thereof. copper conductor wiring
and a manufacturing method thereof, and a freatment solu Background
Art [0002]         The formation of a wring pattern by printing has
been expected to be prom because of low energy, low costs, high
throughput, on-demand production, and other supaiorities. This
purpose is achieved by facavingMaine: an ink paste containing a metal
ctiement is usea to ibrm a pattern by p nting, and then metallic
conductvsty is given to the printed wiring pattern, 100011
Hitherto, for this purpose, a paste has been used wherein silver or
mper in a flake form is incorporated. together with an organic
solvcig gent, a catalyst and the 



into a binder of a. thermoplasticresin or thermosetting resin The
usine method of this paste is conducted by .:iintIng the paste onto a
target objeci with dispenser or by screen prit0.9  billder resin,
thereby lopper conductor film. [00         The volume resstanee of
the thus obtained copper conductor film, which depends on condtions
for forming the film, ranges from HY toalue 10-100 times the volume
resistane of et c silver copperwhich is 1.6O D- or 1IQ' am,
respectively The value is a vas not equivalent at all to the
eonductivty of rneuihe silver or copper [0005]         The reason
whyluctivay of such a conventional copper conductor 5ina made from
silver/copperh paste is loin the copper conductor film *Ma
silver/copper paste, in order ihai only some parts of particms of the
-totals physicality coma-each other, be numbpoints is scontact
resistance is generated M the contact ptand the hinder remains
between some parts of the particles, so that the particles are
hindered frorn contaci.ng each otherclb, [0006] Moreover., in convent
On.pastsilver particles are in the form of flakes having, trom I to
00 imn in particle diameter; therefore.ossible to ptuil iga line
width not more than the particle diameter of the flake-formCr
particles. 



Furthermore, a ii using particles having a particle diameter of 100
nil or less desired order to make wiring finer and apply the ink to
an ink-jetting rocess. From viewpoints, conventional paste is
urisuilahie for forming a line wiring pattern, [0007]  wiring pattern
by usinganot ticks has been investigated, and methods using golci and
silver nanoparticies have been esfor example, Patent Doeuntents I and
Specifically, in a itered body type winng layer obtained by drawl
pattern by using a dispersiony containing gold or silver
nanoparticles atal then sinterin I) metal nanopartieles to be anded
to each other, it is possibiwiring wherein the wiring line wchh d the
space between the wiring lines are each om 5 to 50 pm, and the volume
resistance is I xCM: or less. [0008] Pow-ever, when using
nanoparticles of a noble metal such as gold or s price for producing
superfine-printing dispersionthereofincreases since the material
itself is expensive. This matter is a seriously large economic
obstacle against the, spread or the article as a versatile article
into a wide range. Furthermort, as thering lines and the space
between the wi:rine lines Deti)Ent:: narrower,he case of
Silveroparucles, a drawback that electromigration causes a fill in
electric conductance between circuits becorOCS clearer as a problem.
10000) 



For a metal nanopartielt dispersed slurry for the formation of
expected to use copper; which is towel in electromigration, the unit
price 01material itself being CMIlly lower compared to that or gold
or silver. Particles ofcopper have a nature of being more easily
oxidized than those of a noble metal Thu- as a surface treating agent
therefor, an agent having3 -t)ng effect besides a. dispersibility
improving effect is used. The agera used ;or such a pin-pcise is a
polyroff having a si hstitunt Jnh interacts wall a coppere, or a
treating agent having a long-chain alkyl group (for example, Patent
Documents $ and 4).  1.90103         Hitherto, a method for making
such copper part ..ies havxng a surface reattng agent has been
conststed of the following threes: the step ) ot ebnunating
protecting groups on the surfece of opper particles, he step (h.)
o-reducing the surface oxde layer in a reducing atmosphere, and
prevent: theom being oxidized while the pa and the step (M) of
bcontact regions between the particles by melting. For the step (i)
of the eliminationgroups and the step (hi) of the naout of these
steps, a large enerey is required, Thus, it essential to heat up to
200'1; oran energy ray together. Thus a substrate3leestrieted is a
problem. 



As illustrated in FIG, 1, a :Fusion state between the particles is
largely varied in accordance with the temperature of the
tneit-bonding. The state has a great effect on physt properties of
:Mitered film of the copper conductor. FIG is vews showing states
that paithed prochicts ofdcaverage particle diameterof 200 run (trade
nit WIDL-201, manufacturedSangyo Katsha, Ltd.) are sinhrred. The
painted products are processed at 300C under a N2 gas flow for hour
and then sintered at individual temperatures 'dand 142flows (N211-12
-A method for the sintering is described in, ibr et aculler
In general. accoming to a processing at a temperature of 300GC or
iower, not ft0033 between particles lxii: necking, which only contact
regions thereof are oarttaliy bonded, is mainly caused Thus s long
clectrica;IN] path is generated so that he copper conductor him
becomesotistance. Such a copper conduell.r film is poor in breakung
resistanceand heat-shock, since it is pornis also problem.  [00131
Patent Document 1: .1P4-2004-273205 Patent Document 2:
EP-A-2.003-203522 Patent Dociimerti: 3: Japanese Patent No. 3:599950
Patent Document 4:1P-A-2005-08150i           Non-Patent Document I:
Technical Information institote Co., Ltd:, Seminar "ink-jetted Fine
Wiring Forming Technique Using Copper Nanoparticie Ink Paste", page
27 of a material thereof Disclosure of the Invention Problems lo be
solved by the invention 



[0014]           In Eight of the above-mentioned problems in the
prior art, the invention has been made. A 'Mgt:I of the invention is
to attain the following objects:           An object of the invention
is to provide a copper conductor film that can be manufactured at a
relatively low temperature, is excellent in conductivity and for
wiring pattern formation, and does not cause a fall in electric
conductance between circuits even when the wiring line width and the
space between the wiring lines are narrow, and a manufacturing method
thereof; and patterned copper conductor wiring.           Another
object of the invention is to provide a tilaEPAiacturing method of a
conductive substrate that includes the step of treating a layer
containing a copper oxide and the like by using a treatment solution
which contains, in the single solution; a chemical agent capable of
ionizing or conipiexing a copper oxide, and a reducing agent for
reducing a copper ion (tt: a copper ion species) or a copper complex
to be made into metallic copper, thereby proUpitating copper, and
that can give a conductive layer low in resistance and restrain
copper from  precirtregions othhas a desiredconductive so'ate yielded
by the patmrac anna method Still another object of the invention to
provide a manuthctnring method of a copper    mg substrate that
eludes the step of treating a wiring pattern made from a painting
slurry which contains a. copper oxide and the like by- using a
treatment solution winch contains,      solution, a chemical agent
capable of ionizing orplexing a copper oxide, and a reducing
agent-o,r reducing a eopper ion or a copper complex to he made into
metallic copper, thereby precipitating copper, and that can give
conductive wiring low in resistance and restrain copper from
preciptaiitig in regions other than a desired region; and a copper
wiring substrate yielded by the marmethod. A further object of the
invention is to )3" (1strate capable of making a copper conductor
film thick and dense and in resnitatti:eofatsnanufact13ruug method
thereof. A stilli er obiect of the inventione copper conductor wiring
dense at low in resist aE "C;manutacturi g method thereof. An
additional otijcut of the, mvent3on isprovide a treatment solution
tly :ill which a 



[ayer conta ng; a copper oxide and the like is treated; wherein'
copper is prhe layer is rnaue into a conductor. Means for Solving the
Problems '         The inventors have acquired an idea that it is
necessary for a solution ofthe above-mentioned problems to use a
manner other than conducting heating at high temperature to
shiozcopperittorns into gaps between copper particles to a dense
copper conductor  of treating a nictal parnele deposit with a
solution which contains hocomponent (cheiracal agent) causing a metal
oxidesingle solution to be dissolved as an ion or a complex and a
reducing agent for educing a copper ion result:nu from tonization or
a copper complex made free in a complex form to be made into metallic
copper, and then have made the in other words, means for solving the
problems are as follows: [0016] cciducthr film obtained by tt ea
13copper based partuil layer which contains both of metal having
catalytic: activity onto a rectaann a copper oxide with a treatment
solution which CO. in the single solution, a chemical agen ionizing
or'F), the copper oxide, and a reducing agent Iucing a copper torI o
copper complex to he macic into me Ole Copp in the present
suceilicatton, the wording "copper based particles means particles
that 



are each a pathe whole of which is made of an oxide copper only or a
particle having a shelleluding a copper oxide and a cote region
nctudiugamwenal other than copper oxide. [0017]             he copper
conductor film accordir to item (1), wherein the chemical agent for
ionizimr or complexing the copper oxide is at least one selected from
the group consisting of basic nitroge ontanring compounds, salts of
basic nitrogen-containing compounds, inorganic aetds, sails of
inorganic., acids, organic ,k-ELS, salts of organic acids,Lewis
acids, dioxitne dithizone, hydroxyquinoline, MIA, andCRCS. [DC IX]
hydrogenated boron compounds,hydrogena.t, aIUnmI3m ...mhorane,
hydrazine compounds, lehydecompounds, ohosphorous acid compounds,
hophosphorous acid compounds, ascorbic: gitpic acid 571 (II)
compounds metallic tin, and bydroxyan3ines, [001.9]         (4) The
copper conductor film accordingone ot stuns (1) to (3), wherein the
copper oxide contained in the copper based particle contaimng layer
is cuprous oxide and/or cupric oxide, [00201         (5) The copper
conductor film accordingo ems (1) to ( metal ha rfl)c cat; Lysto the
redur.ing agent is a transition metal in a metallic form or an alloy.
[0021] 



(63 The copper conductor film according to item (5), whereinmetal or
the alloy is a metal selected from the groun coosisting of Cu, Pd.
kg, Ru, Rh, Ni, Pt and Au, or an alloy contaimng the metal. 10022]
(7) The copper conductor film according to any one items(6) wherein
the copper based particle containing iser COntah3S, as the metal
having c.atalyst achvtty onto the reducingand the copper oxide,
particles having a core/shell structure having a core region
inclucbng the metal and a shell region mcluding the copperoxi [0023]
(8) The copper conductor film according to any on of items(1) to (6),
wherein the  copper basedr bile containing layer is a layer wherein
mixed partictes ifl which the follow are En:Ned at an mot:rant ratio
are deposited; particles including the metal haying catalyst with/lay
onto thtgem a a component; and particles inciudmg the copperoxide as
a component. [00241         (9) The copper conductor film according
to any one of iLrns (I) to (6), wherein tire copper basedicie
containing layer is a layer wherein mixed partjcles in which the
following are mixed at an arbitrary ratio -e deposited: particles
including the Mt:111i having catalyst atmreducingas a component;
particles including the copper OX de as a component:: and parnucs
havtng a coreishcll structure haying a core region includingthe metal
having catalyst activitylie reducing agent and a. shell rcgmn
including the copper ntide. [0025.]         (10) The copper conductor
film according to any one of itns1,1) to (6), where", II copper based
paris a layer obtained by laminating, onto a layer obtained by
depositiMg as a component the metal hactunty onto the 



reducing agent, one or more layers containing particles.1.3& the
copper oxide so as to contact the depositioicobta eci layer, [0026]
(IL) The copper conductor film according to any one of items (I) to
(6), wherein the copper based particle coatis a layer obtained by
lariatonto a lavening the metal having catalyst activity onto the
reducing agent, one or more La particles including the copper oxide.
[0027] (12) A ma flrcturing iiitothoci of a copper conductor ite
wherein a copper based  iele contag layer wtnch. coMains both of a
metal haviytctivity onto a reducing        d a conner oxide is
treated with a treatment solution which contains, in the ogle
solution; a chemical agent for ionizin or cornhe copper oxide, and a
redt reducing a copper ion or copper complex to be made into metathc
copper, [0028]          (13) Patterned copper conductor wiring.,
wherein a copper based particle contamin layer containing both of a
metal having catal bcac.t.vxty onto a reducing agent, and a cooper
oxide is patterned by pnnting, he wiring being obtamcct by treating
the patterned copper based p;33it3;310 cmtataHng layer insing a
ireament solution which contains, in the single solution, a chemical
agent for onor3 . exiog the copper oxide, and a Ft-LI:icing agent tor
-educing a copper on or copper complex to he mace into metallic
copper. (14) The patterned copper conductor 



according o item 03), wherein the  printing used to pattern the
copper based particle containing layer SS any one selected from the
group consisting of ink-jetting, screenting, transfer printingg, jet
pr in disoensci, a comma coater, a slit coater, a die coater, and a
m'avure coater. [00301          (15) A manufacturing method of a
conductive substrate, including: the step of forming, on a substrate,
a layer containing a metal bayaalytic activity onto a reducing agent,
the :c3:1e layer containing parlicles haying a core/shell structure
having a coreon including cooper and a shell region including a
copper oxide,and particles including the copper oxide, and the step
of treating the copper particle layer with a trea lent solution which
contains  chemical agent lOrg or cornpiexmg the copper oxide, and a
reducing aeent for reducing a copper ion or copper complex to be
macic xntone [0031]         (16) The roanutaciuring method oia
conciucusesubstrate according to item (15), wherein about the,
particles (x) havingcore/shell structure, and the particlesding the
copper oxide, the ratio 'y) by weight Of the former to the lager is
from 1/1 to 1.19. 



100321         17) The inanufacturing method of a conductive
substrate according to item 15) or (16), Wherein abOUE the chemical
age (a) and the reducing agent (b) in the treatment solution, the
mole ratio (alb) of the formo the latter is less than 5000. [00331
(18) The manufltcturiug method of a conductive substrate according to
any one of iti ris (15) to (YR wherein the chemical agent for oni g
or compth-ing the copper mci least one selected horn the gt p citnsi
tg of basic. nitrogg compounds, salts of basic nitrcigencontaintng
compounds, inorganic acids, salts of inorganic acids, orgamc a salts
of organic acids, Lewis maxis, dioxin:to)Honevt:tuinoline, EDIA, and
P-diketories. [00    (19) The :manufacturittu methodconductive
substrate accordiEw to any one of o (1.8), wherein the reducing aent
fitr reducing a copper ion or copper complex it one selecto map
consisting of hydrogenated bortm compounds, hydrogenated aluminum
compoundsnneborane, hydrazine compounds, aidehyde compounds,
phosphorous acid compounds, hypopthtaphotous acid compounds, ascorbic
acid, adipic acid, tic acid, alcohols, tin (1.1) compounds,
metallicand Isatirtztyainines.  [00:35]  (20) The 33033131.3facturing
meth he n m or an ahoy 



at,3g to any one or ctivity onto the reducing agent is a  [0036]
(21.) The manuflcturing method of a conductive substrate according to
item (20 wherein at least one of the transittonmetal or the alloy is
a metal selected from the group consisting [0037] (22) A constrate
manufactured by a condueti substratelanufact method as recited iems
(l5)to(21). [00311; (23) A manufactumethod of copper conductor
wiring, including:               of forming, on a substrate, a layer
containing a metal having. catalytic activity onto a reducing agent,
the step of drawing any wiring pattern using a painting slurry which
contarles having core/shell structure having a core region incIudng
copper and a shell regiol a. copper oxide, and particles including
the copper oxide on the 'ayer, and the step or treating the drawn
wiring pattern,:eh is made from the painting with a treatment
solution which contains a chemical agent for ionizing or corn*, 



copper oxide, atmg agent for edr g a copper ion or copper complex to
be made into metallic copper. [0039] (24) Copper conductor wiring,
manufactured by a copper conductor wiring  manufacturing method as
recited 'to23). [0040] (25) A manufacturing method of a conductive
substrate, including:       the step of painting, onto a substrate, a
painting slurry which contains particles having core/shell structure
having a core region eluding copper and a shell region including
copper oxide, thereby forming a painted film,         the step of
subjecting the formed painted film to oxidizing treatment to decrease
the distribution of the copper oxide component gradually from the
outermost region of the painted film toward the substrate, and
the step of treating the painted film subjected to the oxidizing
treatment with a treatment soli; n which contains a chemical agent
for ionizing or complexing the copper oxide, and a reducing agent for
reducing a copper on or copper complex to be made into metallic
copper. [00411 13,6] The mandfacturtaati era conduc estrate cortlicu
(25), wherein tit oxiclizaeatment ccinducier3` otoOt tRie an r(-,C?
,y; (27)uring method of a concluctve s st]accorm1,25) or 



ti.o]]chemicalfbi ionizing or compie.xing the copper :Psieeted trots
he group c]..Nit frog:to-containing ceispounds, sails Of basic
totrogen-,..0m organic asoets; itioximee, ditietts [00431 ntts of
toorgarac acids.. ortaltlii) acids, salts o e,tr, clouts  he
manolacloting Restacd 01 - conductive sunstrate accord:RI  one
Iecteoup coassting of-hydrogenated boron COPap01.10C1S, hydrogenated
aluminum compounds, aikiamineborane, hydrazine compounds, aldehyde
compounds: phosphorous acid compounds, hypophosphorous acid
(impounds, ascorbic acid, adi formic acid, alcohols, tin ) compounds,
metallic tin, and hymines. [0044]         (29)A conductive substrate
rnanuPactured by a conductive substrate manufrcturmg 010110C1 as
ntc3ted in any one of items (25) to (28) [00451          (30) A
manufacturing method of copperincluding:         the slop of drawing
an wiring pattern using a pi Mg slurry which contains partielns
havinga cstructurecore region inetudmg, copper and a. shell region
including 



a copper Aide onto a substrate the step of subjecting the drawn
wiring pattern, which is niaue [TOM the painted SO1U.O011" to
OXjdlzitIEZliteattOSecrease the distribution of the copper oxide
component Edualiy from the outermost region of the wiring pattern
toward the substrate,         the step of treating the wiring pattern
subjected to the oxidizing treatment with a treatment solution which
contans a chemical agent for ionizing or conmlexing the copper oxide
and a reducing agent for reducingion o ripper complex.metal tic
copper, and the step of washing away the treatment solution. [0046.1
(31) Copper conductor wiring manufactured by a copper conductor
wiring manuracturing method as recited in item (30). [0047]
(32) A treatment solution for making a :metal having catalybing
agent, andylaminate con tiling a copper t. dt no a conducto the
treatment solution coni.anng a chemical agent forplexng the copper
oxide, and a reducu3g agent for -educing a. copper ion or cooper
complex  to be made into metallic copper [0048]          (33) The
treatment sojuflon according to item (32), wherein the chemical agent
foi mxnzing or complexing the copper oxide ls at least one selected
from the group consisting of basic nxtrogen-conlajmng compounds,
salts of hasogemeontaining cottounds, inorganic acids sails of
inorganic acids, organic acids,of organic acids, Lewis acids,
dioximes, 



dithizone, hydroxyquinoline, EDT& and f3dikeones. t0049]         (33)
The treament solution according to item (32) or (33), wherein the
'educing agent for reducing a copper ion or copper complex is at
least one selected from the group consisting of hydrogenated boron
compound- hydrogenated al- minun) compounds. alltylaminebora
hydrazine compounds, aldehyde compounds, phosphorous acid compounds,
bypophosphorous acid compounds, ascorbic st adipic acid, fOrmie acid,
slept:ids, tin (11) compounds, metallic and hydroxvamines. Effects of
- h\'entOn [00c01         According to the inversion, it is possible
to provide a wpm,: conductor film that can be manufacttexcellent in
conductivIty and for s pattern formation, and does not cause. a fall
in electric conductance between circuits even when the wiring line
width and the space between the wiring lines arc narrow, a
manufacturing  method thereof, and patterned copper conductor wiring.
According to the invention, it is also possible to provide a
materacturing method of a conductive substrate that includes the step
of treating a layer containing a copper oxide and the like by using a
treatment solution which contains, in the single solution, a chemical
agent capable of ionizing or complexing a copper oxide, and a
reducing agent for reducing a copper ion or a copper complex to be
made into metallic copper, thereby precipitating copper, and that can
give a COE3ChletiVe layer low in resistance and restrain copmu from
precipitating in regions other than a desired region, and a
conductive substrate yielded by the manufacturing method.
FUrtheri3133"; according to the invention, it is possible to provide
a marsifutdring method of a copper wiring substrate that includes the
step of treating a wiring pattern made from a painting slurry which
contains a copper oxide and the like by using; a treatment solution
which contains, in the single solution, a chemical agent capable of
ionizing or complexing copper oxide, and a reducing agent for
reducing a copper ion or a copper complex to he made into metallic
copper, thereby precipitating copper, and that can give a conductive
wiring low in resistance and restrain copper from precipitating in
regions other than a desired region, and a copper wiring substrate
yielded by the manufacturing method.         Furthermore, according
to the invention, rt is possible to provide a manufacturing method of
a conductive substrate that is capable of making a copper conductor
Film thick and dense and further realizing a decrease in the
resistance thereof         Furthermore, according to the invention,
it is possible to provide copper conductor wiring dense and low in
resistance, and a manufacturing method thereof.         Furthermore,
according to the invention, it is possible to provide a treatment
solution with which a layer containing a copper oxide and the like is
treated, whereby copper is precipitated so that the layer is made
into a conductor.  



I-3rief Description of the Drawings 1,00511 FIG I is microscope
photographs showing states that paloduets of copper parlicies
havingan average particle diameter of 200 rim (trade name: MD11,201,
manufactured by isetnara Sangyo Ksintered;        FIGS. 2 are each a
schematii view referredto in order to describe the emution of a.
copper cadet-, and the reductionecipon of a metal FIGS. 3 are each a
schematic tiewing the structurethe real oxide and the metal
component.     FIG 4is a schematic view illustrating a polyirnide
substrate having copper patterns. FIGS Sare each a drawing
substituted photograph referred to in order describe the process of a
reaction in Example 1.        FIGS. 6 are dxawing substituted
photographs showing external appearances of Examples 2 to 5,
respectively, after reduction.        FIGS. 7 are each a drawing
mind:tilted photograph showing a reducing treatment of a substrate
wherein copper oxide particles were deposited on a Pd-seedirealed
substrate.        FIGS. S are each drawing hstituted photograph
showing a sit _ion that a substrate onwtiich inkjet printed copper
inanopartieles were deposjted kas treated.         FIGS.9 are drawing
substituted photogiaphs showing external appearances of Comparative
Ls I to 3, respectively, after reduction.         FIG 10 is a drawing
substituted photograph showing an SIM image of an FIB-worked cross
section 01 a copper particle layer in Example 10. FIGS. 11. are a
cirsubstituted photograph (A) aS himage of an FIB-worked ()loss
section o copper particle layer in Compimnp}e 7, and a draw
substhuteci photograph (3) showing a TEM image of the cross section. 



FIG 12 is a drawing substituted photograph showing an SIM image of an
FIB-worked cross section of a copper particle layer in Example
FICi 13 is a drawing substiEuted photograph showing an SIM image of
an FIB-worked cross secion of a copper particle layer in CoEnpaxative
Example 10. FIGS. 14 are a drawing substituted photograph A) showing
an SIM image of an FIB-worked cross section of a copper article layer
in substituted photograph (13) showing a TEM image of the cross
section. Description of Reference [0052] substrate Best Mode for
Carrying Gui. thein rapfe 12, and a drawing  <Cooper Conductor Film
and Manufacturing Method Thereof>         The copper conductor tHin
deconting to the invention is a film obtained by treating a copper
based particle containing layer which contains both of a metal haying
catalytic activity onto a reducIng agent and a copper oxidesolution
which contains, in the single solutiort, a chemical agent for io Ming
or complex:lig the copper ncide, and a reducing ageth for 1,t-min& a
copper ion or copper complex to be made into metallic copper.
The manufacturing method of a cooper conductor film according to the
mveution includes the step of treating a copper based particle
contatning layer which contains both of a metal haying catalytic
activity onto a reducing agent and a copper oxide with a treatment
solution vnic.h COitaati single solution, a chemical agent frig orci
mg the  metallic copper. In the invention, the worchn'copper
conductor liar," means a copper film made into 



a con  Hereinafter, the copper conductor film according to the 3
ention and the manufacturing method of a copper conduetot tnt
accorhug to the invention will he described the sc o from each Other,
[0054]         The copper conductor film according to the. invention
is characterized in that the copoer film is dense and low in
resistance. First, a principle thereof is described, A process for
manuflicturing the copper conductor film according to the invention
iS shown in Figs. 2(A) and 2(B). FIG, 2(A) shows a state that a
copper oxide 12 is partially elated with a chemical agent for
ionization oring FIG.shows a state that a copper ton or copper
complex obtained in the (A) reacts with a reducingt on the surface of
a metal 14 having catalytic activi's as to precipitate in the form of
metallic copper 16. In other words, in the production, the process
hereof' advances roughlyaccordance wth the following two reactions2a
single solution is made free in the form of a coppet  a or copper
complexhe solution by a chemical agent for ionization or complexing
(FIG. 2(A)), (2) The free copper :on or copper complex is caused to
react with a reducing, agent on a metal surface having catalytic
activty onto the reducing azent, to be precipititeithe Fors metallic
copper (FIG. 2(B)). According to this method, copper atoms are made
free in the solution so that the atoms can be shifted overarelat:yid
nag distance. Copper onginatir from the cooxide. can he embedded into
gaps between the particles although the possibility tnrreo1clepends
on the ratio between the metal component and the copper oxide
component. 11e thus-obtained copper film turns :into a dense
structure exhibit a nature -lose to that of  copper in the form of a
bulk. On the other hand,only copper atoms on p 



state on the basis of their so-face energy are melted to be bonded to
eachaccording to conventional si:300C or lower. As aarticles e necked
so that gaps between the particles remain as they are. Thus, there is
a limit onto a decrease in the If particle coonly of a copper oxide
is treated with the treatment on according to the invention, the
painted copper oxide is eluted or copper pre, into rethons other than
the painted region or nto the solution. Thus the layer is not
effectively made into conductor.             0E3 the other hand when
a metal having catalytic activity onto a reducing agent is present in
or near a copper based particle containing layer as ifl the invention
selectively precipitated onto the metal. Thus, only the patterned
particiedeposited region ca be seiecl:vely made into a conductor.
each of the constita g elements of the copper conductor film
according to e jnvcnl ionwill be described. [0056] [Copper based
particle cont The copper based particle contaiontnns a metal having
catalytic activity onto a reducing agent (hercinafla called a
"catalyticallyI") and a copper exide. [005 (Copper oxide) The copper
oxide component may be cuprous OXIE e and cupric "de,  



component reacts with die chenucal agent M, the treatment solution to
supply a copper ion or copper cox into the solution. in the irmention
the copper :E3XE'into an embodiment wherein the copper oxide is used
in the form of particles cmcopper oxide as a component (hereinafter
called copper oxide partseinhodinient wherein ihe copper oxide is
used in the form wherein :he surface of a catalytically active metal
which will be described later is covered with the copper oxide, that
s, particles hay:e/shell structure c. ni.aining a core region
including a catalytically active metal and a shell region Inctw the
copper oxide (herentib"core/shell particles"). First, the copper
oxide particles will be describer net e 100581 -Copper oxtde. parti
The copper oxide pathc[es are each a. spherical or bulkform particle
made of oxide, cupric oxide or a mixture thereof, a id may be, for
example, particles obtainable as commercially available product, such
as copper oxide nanoparhbles manufactured  by CI Kase; Co., Ltd.,
which are produced by a gas phase evaporaton process, or copper oxide
natioparticles manufactured by Niashin Engineering Inc., which are
synthesized by a. plasma flame process. [0059] When the copper oxide
are used in the form of particles in the ithe urimaryt average
paflicie diameter is preferably from 1 to 0,000 um, more preferably
from 0 to ,000 inn, and preferably from:0 to 500 3183, from the
viewpoint of the control of the reaction rate with the chemical agent
in the treatment soiuton such as ammo [00601  



The catalytically active medal is preferably a transition metal in a
metallic thin,an alloy, Specificallyt at least one component of the
tra' or the alloy may be E metal selectedhe group COEnnSt g of Cu Pd,
Ag, Re, Rh, Ni, Pt and Au, or an toy contain (one or more of) there
metals. By a catalytic ability thereof onto a reducingcopper ion or
copper complex supplied from the copper oxide is reduced on the
surface thereof to he precipitated the form of metallic copper 100611
lu the invention,the catatally active metal is classified into an
etnbo( merit wherein the metal is used in the form of particles., and
an n bodiment wherein the metal is used as terming a film. Details of
each of the embodiments will be described later. [0062) In the copper
based particle. t.yet, the copper o.(3 monent and the        .11y
actve metal component can be structured as illustrated in FICis. 3The
structures are specifical1y a -31lows;         01) An embodiment
wherein the catalytically active metal md the copper oxde are present
the tate of particles having a core/she'' structure contahng a core
region including the catalytically activeand;egion including g the
copper oxide. that s embothment using particles wherein a copper
oxide component 18 is present around each                 metal
ccnrtponent 6. More specifically, the following may be used:
particles the surfaces of which are positively modified to cause the
surfaces to have copper ox ide shells; particles wherein a patt -3-4;
uhiplyrte is used to cause the vic
.,*)Ei to have the copper nxide; or particles each having an oxide
tic Mg produced by an unintended oxidation of the surface thereof (b)
An emhodimemed particles in which the following an, -nixed at an 



arbitrary ratio are deposited inio a layer: particles including the
catalytically active metal as a component; and particles including
the copper oxide as a component, that is, an embodiment wherein
particles 20 including the catalytically ned'IC metal component are
mixed with particles 22 including the copper oxide component M form a
layer.          (c) An embodiment wherein one or more layers
containing particles made of the copper oxide are deposited into a
(ayer- on a layer obtained by depositing particles including the
catalytically active metal as a component, so as to contact the
particle-deposited layer, that is, an embodiment wherein a particle
layer 2.6 made of the catalytically active metal component is laid,
as a single layer, on a substrate 24, and further a
particlesdeposited layer 28 made of the copper oxide component is
laid on the particle layer 26.          (d) An embodiment wherein one
or more layers containing particles made of the copper oxide are
deposited on a layer containing the catalytically active metal, that
is, an embodiment whereinafthn 30 of a catalytically active metal
component is laid on a substrate 24, and further a particle-deposited
layer 32 made of the copper oxide. COPaixmont is laid on the film 30.
Furthermore, the copper based particle containing layer may have a
structure wherein the embodiments (a), (b) and (c) are combined with
each other. For example, it may be an embodiment wherein the
embodiments (a) and (h) may be combined with each other (called
"embodiment (e)"); that is, an embodiment wherein mixed particles in
which the following are mixed at an &barmy ratio are deposited into a
layer: particles including the catalytically active metal as a
component; particles including the copper oxide as a component; and
particles having a core/shell structure having a core region
including the catalytically active metal and a shell region including
the copper oxide. (00631          The following. will describe a
method for fermi sr the copper based particle c.ontainiru. layer in
each of the embodiment (a) to (o): [0064]         The copper based
particle containing layer of the embodiment (a) can be formed by
preparing a dispersion slurry containing core/shell particles
obtained described below, pa the dispersion slurry, as a
paintinc.substrate, and then dt-,isullant.    hell particles - The
core/shell particles each having a core region including the
catalytically acove metal and a shell reghm ckuding the copper oxide
can be produced by- compounding particles of the catalylir-ally
active metal with -"articles of the copper oxide, by tt npitatmg the
copper oxide onto particles of the cataivtealiy active inelal, by
precipitating copper onto particles ot the catalytically active metal
and thencopper layer, or by forming metallic copper 



particles and then oxidizing the surfacethereof' to form a shell of
the copper oxide.         When the catalytically active metal of the
core region is 1 particular, copper,E: the core region and the shell
region each COlitcLE3 copper, the core/shell particles may be
produced by irradiating a star tin metal compound (copperd) dispersed
in an organic solvent exhibiting no reducing effect wtl1 a laser ray
while. stirr ig the solvent. The particles may also be produced
byid:icing a starti lig ni al compound (copper compound) plasma flame
in an inert gas, and then cooling the compound with a cooling mert
gas,   taxi-core/shell particles obtained by using the laser mv are
controlled by the kind of the starting copper compound, the particle
diameter of the starting copper compound, amount of the starting
copper compound, the kind of the organic solver!, the wavelength of
ti laser ray the power output oiray, the eriod for the irradiation
with the ser ray, iFs  lemperature, the state that the copper
compound is stirred, the kind of a bubbling gas introduced into the
organic solvent, the amount of the bubbling gas, an additive and
other conditions appropriately. Details thereof wil I be described
hereinafter. A. Raw material         The raw material is a copper
compound, and speofic examples thereof chide copper oxide, coppe
oxide,e topper sulfide, copper cryand copper chloride, The size of
theis poEven when he raw materialis irradiated having the same energy
density, ore/shell particles having: a smallerparticle 



diameterhe effectively obtained as the particle diameter of powder of
the metal compound, as the raw material is smaller As the form
thereof raw materialsus forms may he used, examples thereof including
a completely sphericalrushed form, a plate form, a scaly form, and a
rod form. [0067;        The wavelength of the laser ray is preferably
a wavelength at which the absorptjon coefficient of the copper
compound is made as large as possible, in order 4o, restrain the
rowth of fine copper particless preferred to use a laser ray havirw a
short wavelength, which produces, as a thermal ray, a small effect.
Examples o:t the laser ray include :NM:VAC laser, exeimer laser,
semiconductor laser, and color Elt laser. In order to radiate a
high-energy laser onto a large amount of the copper compound under
the same conditions, it is ntefened tO radiate the laser in the form
of pulses. [0068]  C. Organ-- solventaS}particles are generated)
P'lea are yielded, it is preferred to use a ketone solvent, such as
acetone. methyl d"Migyrolactotie or cyclohexaimne as the organic
solvent used as a dispersing medium for the copper compound when the
particles are produced therefrom, it is allowable to use a polar
solvent, such as dimethylacetownide, Imisithylpyrrolicione or
propyleneiyi ether, or a hydrocarbon solvent, such as toluene or
tetradecanc. One specie thereof' maylone, or hA10 or more thereof may
be usn cch3na.tlotl. When an organic solvent having reducing
performance is used, an oxide coat that limns the shell of the copper
particles is reduned so ihatisde uncovered. In this ay, aggregates
are formed to damage the spe on stability of the particles.
Accordingly, it is preferred lo use an organic solvent exhibding no
red 



The ahovementioned methodthe coretslOSmid; and the invention is it
limited thereto. When core/shell particles are. commercially the
particles n [0069] istioul the'shell particles used in the invention,
the in uher--average diameter o[priniarv particles is preferably from
Ito 1,000 run more preferably from I to 500 P.M, and even more
preferably from 0 to 100 um. [0070]         The dispersing medium
used when the dispersion slurry containing the corelshell particles
is prepared may be, for example, a ketonesolvent,:orethyl ethyl
ketone; butyrolactone ot cvc.lohex anon a polar solvent, such as
dimethylacetoamid N-methylpyrrolid0.ITylerie glycol rnonocthyl ether,
or a hydrocarbon solvent, such as toluene or tetadecane.         The
diSperSiOB may be conducted by using a medium disperser such as an
ultrasonic disperser or a bead mtll, a cavitation mixer such as a
homomixer or a SiIverson mixer, a counter-collision process such as
an ULTIMIZER., rn uhrathin-filin high-speed rotary type disperser
such as a CLEAR SSS, an atnorotation and revolution type mixer, or
some other machine. [007         The concentration of the core/she!)
particles in the dispersion slurry is restricted mainly by the
viscosity and ciispersibility that can be used in the F1lethOd for
painting or priming the shirty, and is preferably from 5 to 80% by
weight, more preferably from 10 to 60% by weight, and even mote
preferably from 10 to 50% by weight. [00.721         't he copper
based particle containing layer of the embodiment (b) may be formed
by preparing a dispersion slurry wherein particles including the
catalyticalty active metal as a component, and particles including),
as a component, the copper oxide are mixed at an arbitrary ratio,
painting the dispersion slurry, as a painting slurry, onto a
substrate, and then drying the resultant. The dispersing medium in
the dispersion slurry is the same described about the embodiment (a).
The particles including the catalytically active metal as a
component:, mean particles containing, besides the catalytically
active metal, a copper oxide, a metal having no catalytic
performance, and an insulating material that is present in an amount
not permitting the resistance of the final product to be raised and
is not related to any reaction flu the treatment for making the
copper based particle containing layer into a conductor. The
particles including the copper oxide as a component, mean particles
containing,) besides the copper oxide, a metal having, no catalytic
performance, and an insulating material that is present in an amount
not 



pertnil:ting the resist:pie-. of the final product to be raisc.d and
is not related to any reaction for the treatment for making the
copper based particle containing layer Into a conductor.
The blend ratio of the particles (x) tucluding the catalytically
active metal as a component, to the particlesincluding the copper
oxide as a component,preferably from 00:1 to 1:100000preferably from
10 to 1:100000, and even more preferably from I:1 to 1:10000 in order
toctor film dense and low in resisance. r00731 Vitheii the cie metal
is used in the form of particles as in the present embodiment, it is
more preferred that the surface area having catalytic activity is
hirer. Thus, the number--avera.ge primary particle thanretr is
preferably from 1 to 1000 ErCE3 even more preferably from I to 100
mu. [0074] In order to form the copper based rarticle contair g inye
if the embodiment Mb a                  ticiesincludtng the
catalytically active metal as a component,  are deposited is first
formed. The methodforming this layer may be, for e:xatnple. the
paispraying or printing -1' a the metal particle dispersed slurry,
acidic Pd seed treatment, alkali Pd seed treatment,an leetro-tatie
absorption of the metal p When the metal particised shrpainted to
form the layer., the concentration of II etal particles in the dis
ion slurry is preferably from 001 to 50% by weight, more preferably
from 0.05 to 10% by weight, and even more preferably from 0.1 to 13%
by weight.          The dispersing medium in the dispersion slurry is
the same as described about the eraliodintallumber-averagefide
diameter aif the pun,C,a;A:no the catalytically active metal as a
component is numerically the same as described int 



embodiment (a). The layer thickness of the denotation layer is set
preferably into the range of to 500 am (after the layer is dried).
[0075] Next,or more denos ion layer(s) obtained by pdispersion slurry
wherei        of the copper oxide are dispersed, as a painting
slurry, and then drying the painted slurry are laminated onto the
formed deposition layer made of the particles including the
catalytically activecomponent. For he formation of the two or more
deposition layers, it is suffice o repeat the painting and the drying
of the painting slurry, it is preferred to Minideposition layer(s)
in10. The - .entration of the nOppen' oxide pardispersion stun mainly
by the viscosity and dispersibitity that can be used in the method
for painting or printing - me slurry, and S preferably from 5 to 80%
by Tight more preferably from 10 to 60% by wetght, and even more
preferably from 10 to 50% byg,ht. The dispersing medium in the ;lisp
ion slurry is the same as described about the embodiment (a), The
layer thickness of the depo.sition layer.(s) is set preferably into
the range of 0.1 to 100 inn (after dri ). [0076] In order to form the
copper based particle contantng layer of the etrthodin t td:  ver
containing the catalytically active metal is first formed. The method
for forming he film may be the adhesion of metallic toil, vapor
deposition,Mg, the use of a metal substrate conta rig the
eataivocally active metal. CVD, metal plating, or a metallic. powder
painted and snit:zed film. Next,or more eposition it:yen:sit
olatdispersion slurry wherein part:cles of the copper oxide are
dispersed, as a painting slurry, and then drying the painted 



2 slurry are. Ian rated onto the formedactive metal containing iayer.
For the  'EtE slurry. I to 10.        The dispersion slurry,
dcse.rbedabour the embodiment; [00771   ed to laminate the deposition
In  The copper based particle contaning layer of the embodimentbe
thrilled by preparing a dispersion shiny wherein the following are
mixed at anarbitrary ratio, painting the dispersion shiny; as a pai
ning slurry, onto a substrate, and then drying the resultant:
particles including the catalytically active metal as a component
part:ides including the copper oxide as a component; and oreIshell
ia:ltcies as'EDE' The dispersing medium in the dssperson slurry is
the same described about the embed: nt (a). The lend ratio
ofpirifluding the eatalocail acf3VC metal as coinponent, to the
pa/ticks tly) including thu copper oxide as a coMpOnentthly from : to
1;100000, morefrom 1:1 to 1:100000 and even more preferably from 1,10
to 1:10000: The blend ratio of the particletper oxicie as a component
to the core/shell pars.(:z)from 100:1 to 1:100 more 



preferably from 50:1 to 1.10, and even more pre [0078]
layer thickness of the op er based particle containing layer is
prefbrably from 0,1 to 100 f.m, more preferably to 80 pan, and even
more preferably from 0.1 to 50 pan in each of the embodiments.
1,00:11. [Substrate]  The copper conductor film accordIng to Inc
invention is preferaik,t formed on a laterial of the substrate ;bay
be six-a:rifles:afilm, sheet or plate made of e, polyethylene
naphthalale. polyether sulfone, polyethylene templithalate,
pclyantdeunule. polyeteretherxtone, polycatbonate, liquid crystal
polymer, epoxy resin, phenol resin, -yanate ester resin, fiber
reinforced resnic particle filled resro, polyote: poiyamide,
polyphenylene sulfide, polypropylene, cropolyvinyl resin, glass,
ceramic material, or the         In the i vention. the copper based
particle eontammg layer can he sintered at a relatively low
Eon:pen:we; thus, little restriction is imposed on the substrate to
be used because of a substrate lossresistance is usable or oother
matter, [0M] ,t         A treatment solution :For treating the copper
based particle containing layer formed as cIesc ihed above to be made
into a conductor, that is, the treatment solution according to the
invention is a solution which contains a chemical agent for
ioniCOMpleXhig a copper 



oxide component, and a reducing agent fdr reducing an tinted copper
ion or be ocipitated into a metallicandch. optionally contains a
solvent wherein these car be dissolved. The treatment solution
usually contains no copper ion. Hereinafter, each of the components
will be described in detail. [.00811 (Chemical agent) The chemical
agee any agea copper oxide to be ionize complexed to be dissolved,
and is prefat east one selected from the group CODS 1113g 01  acids,
sails ofsalts of organic acids, Lewis acids dioximes. dithizone
idroxyqninoiine, EDTA, and 11--thketenes, [00821
bovrnentioned chemical agents, basic nitrogencontainin,g compounds
are preferred since many reducing agents become active in the basic
side. Particularly preferred are amines and ammonia. More preferred
are primary amIties and ammonia since these have a high power for
dsso)ving any copper oxide.         Other preferred examples of the
basic ndrogemcontaining compounds include tertiary amines such .s
ethylenetetthacetaiesmiarm -, and trilsonanolamine. [00831 cif the
ord the organic acid sills include carboxylic acids and salts of
carboxylic ac:hese examples, preferred are polyhyciric carboxylic
acids, 



polyhydric earhoxyhc acid sahisc carboxylic, acids, salts farornatici
carboxylic acids" hydroxycarboxylic acids, and sa lts of
hydroxycarlioxylic acids Specific preferred examples thereof inde
tartaric aci)E h a. c -ad da:e,c arid, sUCC. 33 ca 3, fisingiri, icc,
a s. acid, malic acid and citric acid; and salts thereot, [008/4]
Examples of the clioxidnes include dimethylglyon hue, 33Mile, and
ycloheximedione.digivoAt3 example of thep-diketrines is
actitylacetone, and examples of arninoaceric acids include glycine,
and other amino acids. [00851   Ihe concentration of the chemical
agentfor ionizing or cornplexjng 3 copper oxide is 0.003 to $0 inon"
more preferably from 0.01 to 15 mon., and even inure meth0,1 to 8
inoilL. if the concentration is less thanthe copper oxide  may not be
d owed a sufficient speed. [0086] (Reducing agent)         The
reducing agent is preferably at least one selected from the group
consisting of hydrogenated boron compounds,hydrogenated aluminum
compounds, alkylaminelfra cum, hydraZil3C compounds, aldehyde
compounds; phosphorous acid compounds, hypophosphorous acid
compounds, ascorbxc acid.actinic acid; fbrnuc acid, alcohols, tin
(IT) compounds, metal he tin, and hydtoxytmines. and is in particular
eferably dinicthylamineborane (DIYIAB), hydrazine, Formaldehyde,
ascorbic acid or the like; hesdes, citric acid or the like can also
be preferably used. [0087] The coneentratiota .duning agent used in
the treatment solution is preferably 



from 0.001 to 30 mon, more preferably from 0.01 to t 5 mcI/h,more
prethrablv from 0.01 to 10 mold_ If the reducing agent concentration
is less than 0.001 motcopper may not be generated at a sufficient
speed. [00881 If the mole ratio between the COriCCrkat30E1 Of the
chemic.al agent fbr ionizing or complexing- a copper oxide and that
of the reducine: agent is 5,000 oroncentration of the copper ion made
free in the soiutio isi-xionaris high so that copper unfavoraS ifl
regions otherle deposited region. [(1089]         The solvent is
preferably a highly polar solvent since the solvent needs to dissolve
therein the dissolving agent, the reducmg agent, and a copper ion or
Upper complex. The solvent may be es: cater, glycei.in, or
iorxnaldehydc.  The treatment in th,CeS at room temperature. The
symay be heated or cooled in accordance with the necessity for
accelerating or decelerating the reaction, or changing the state of
the cooper film to be produced. In order to control the :the copper
film, the readion rate or bubbling in the reaction, the addition of
an additive stixring? the swing ot the su the addition of ultrasonic
waies may be conducted. [0090] <Treatment with Treatiliitint
In the invention, a copper based parucle contamme; layer irOXIE1Cd as
described above s treated with the treatment solution. Specifmc.aik
fbr example, a substrate on which the copped basedparticle treatment
Mining layer is fortnersed in a contamer tided with itte rt, or the
treatment solution is continuously sprayed onto the copper based
particle containing layer. In any case, the copper oxide in the
copper based particle coritarning layer ts 



coixipiexed with the chemical :igen reduced with the reducing agent
so that me particles Thus a dense copper comi cto [009   the
treatment solution. Next, the resultant ,s copper can be embedded in
gaps between the can be formed.  The period lb he treatment with. the
treatment solution may be approsince the period varied bg the
concentratmon or the temperature or the ireatmtnt solution. For
example, the treatment period and the treatment temperature may be
set into the range0 el. hours and room temperature to 90C,
respectively. [0092]         The substrate on which the copper
conductor film is ihrtiled is exposed to extra. pure water or the
like, and then dried hydwith wiII hot plate, hot WiThit oven or the
like. In order to make the drying easy, it is allowable to
squirtmethanol, ethanol  or the like, thereover to replace the watt
solvent and then dry the film-formed  substrate, As described above,
a copper conductor film can be manuhictured. 



009,3] <Patterned Copper Coilductior Wiring> The picopper conductor
wiring according to the invention is wiring wherein a copper ased
particle contaxmug layer containing both of a metal having eao
reducing agent, and a copper oxide 3s patterned by priming. the
wiring being obi: ned by  treating the patterned coop treatment
solution which contains, in CIT coinplcxmg thecopper Oriik, and a
tech complex to be made into metallic copper,  In others, the
patterned copper conductor wiring according to the vention is wiring
obtained as fellows: at the nine of forming a copper based partici
.ontaming layer described bout the copper conductor film according to
the invention, a painting slurry for forming the copper based
particle containing layer is piring patter to on a substrate; so as
to form a layer which is to be a wiring pattern, and then the wiring
pattern treatabove-mentioned treatment  solution, thereby making the
layer into a conductor, [009 The pr,o pattern the coont-ning layer is
any two selected from the group consxstmp, of ink-jetting, screen
sprinting. transibr printing, offset 



In order to print the copper baserEider-1rto form a pattern in the
blVe Lon, the numbern ordiameter of copper oxide prttcles and other
individual particles used ut a pair&(dispersion slurto form the
copper based particle coniammg layeroferably 500 mu or less,
consnlerms, that the wiring is made finer, or the artoticatinn
thereof onto each printing machine. [0096] The concentrahe particles
in 010 txg slurry is preferably fromt 70% by weight, more preferably
from 0 to 60% by we'd even more preferably from IC t by weight.
[0097l                    pies of the material of the substrate used
in the patterned cop -tri conductorng according to the invention
clodkde polyethylt polyethersuifbne, polyethylene terephthalate,
polyamideimide, polyetlieretherketune, polycarhotcrystal polymer,
epoxy resin, phenol resin, e anatv ester resi forced resin,polyelefin
Dk yam: de, and polyphenyiene sulfide. Since the numufheturing method
according to theMon does not haveany step in which high temperature
is reqd such as sinLi tta, thean be selected without considering heat
resistance so much. 



[0098t After the wiring pattern is drawn as described above, he
pattern , tathe same way as n the thove-menttouecl man"ring method of
a Copper conductor film according to  , invention, Specifically, the
pattern is opt tonally dried, and then the formed wiring naitem is
treated with the above-mentioned treatment solution. As a result the
same manner as in the above, entioned manufacturing method of a
copper conductor film, metallic. copper is  precipitated in the
copper based particle conEainmg .layer, to be made nto a couduc:.tor.
Addition:)"betweens or the depths of the layer, thus, dense copper
conductor wiring 3S yielded. In pr mipte, therefore, the psUerned
copper conductorccording M the mvenrion is wiring densein resistalehe
copper conductor film according to the invention being dense and. low
[00991t, <Conductive Substrate and Manufacturing Method I aeof> A
first embodiment of the manufacturing method of a conductte sec to
the invention includes the step of forming, on a substrate, s laer
containinge catalytic acti dv onto a reducing agent, the ,ton the
layer, a copper a at 1,3 CoMies having a cordshell strut:Mrcore
regieluding copper and a shell region rneladmg a copper oxide, and
particles jn,clud trig the copper oxide, and the step of treating the
copper particie layer with a treatment solutron which contains a
chemical agent for iomzing or ftoplexing the copper oxide, and a
reducing agent for reducing a copperion or copper complex to be made
into metallic copper.         The conduetivesnbstratemanufhcturing
method according to the present embodiment makes it possible to
produce a conductive. having a conductive layer low in resstance
while copper is restrained from precipitating any region other than a
desired region. 



Each of the steps of the manufacturing method of a conductive
substrate according to the invention (thst embodiment) will be
described below. di NI of forming,a substrate, a layer containing a
metal> In the present step, a layer containirfti a metalactivity onto
a reducing agent (hereinafter referred to as the "metal seeding
layer") is rmed on a substrate,  [CH 01] [SE3bEirate] A substrate
usable) is the same as given tn thee iption of the copper conductor
film according to the invention,to the copper conductor film
according to tho invention, manufacturing method according to the
invention does not have any Mitering step in which a temperature not
lower than it is required. Thus, the substrate can be selected wi'hou
considering bee resistance so much, [01021 [Metal having catalytico a
reducing agent]         The metal having catalytic activity onto a
reducing agcia_ is the same as given the description of the copper
conductor film according to the invention. The method for forming the
metal seeding layer onbstrate is the samo as described about the
enihodinicnil (c) indescription of the coppc conductor film according
t the invention. 



[0103] <Step of forming a copper particle layer> A copper particle
layer is formed on therid metal seeding layer. The copper particle
layer contains particles having a core/shell structure having a core
region it copper andeget), including a copper nidde, and particles
including the copper oxide. Hereinafter, the copper/copper oxide core
shell particles will he first described, [0104] [Copper/copper oxide
Core shell particles]_        The particles having a core/shell
structure haviog a core region including copper and a shell region
including a copper oxide (hereinafter referred to as the
copper/copper oxide core  e the same a a case where in the core/shell
particles givenpEECE33, Of the. copper conductor film acconhog to the
invention, the core region utciudes cor preferred ernhodim6 thereof
is also equivalent thereto. [0 [Copper oxide particles] The pas
including the copper oxide (hereinafter referred to as the "copper
oxide particles") are the same as given the description of the copper
conductor film according to the invention. A preferred embodiment
thereof is also the same. [01061 



[Dispersing medium]         The copper particle layer can be formed
by preparing a dispersion slurty wherein the particles are dispersed
into a dispersing medium, and then painting the dispersion slurry, as
a painting slurry, onto a substrate ohereby forming a sainted film
Examples of the dispersing medium, wh Ii is used whenthe
particle-contalt]xng dispersion slurry is prepared, include ketone
solvents such as acetone kitmbutypolactorie, and eye-lobe io e polar
solvents such as ditnet1p,flacetoamide, Nmiethylpyritifidone, and
propylene glycol monotathyl ether; and hydrocarbon solvents such as
toluene, and tetradecane. [0107] ic dispersion of the particled by
using a medium disperser such as an ultrasonic disperser or a bead
mill, a cavitatioas a hoinomixer or a Silverson mixer, a
eountercoliisoa process such as anan ultrafilimfilm highspeed rotary
The concentration of all the particles in the dispersion slurry is
preferably from I:0 70% by. weight, more preferably from 5 to 60% by
weight, and men moably from 10 to 50% by weight, from the e ocant of
apnate viscosity suitable for the minting or painting method of the
dtspersjon slurry          The ratio by weight. of the cop /copper
oxide core shell particles (x) to the copper oxide particles (y)
(sly) is eferably from Pi to 1/19. more preferably from 1/1 to 1115
and even more preferably from to 1/10 for balance between the supply
of a copper copper oxide 33recitutation ofonto the copper cores,
[0109] .33:nation of the copper particle layer> 



The formanon of the copper particle layer can be attained by pa"Y, on
the substrate surbsce, the disperston shun; which containscopner;
cooper oxide core shell particles ana the copper oxide parucles,
asanddrytng the resultant painted film The painting of the painting
starry can be attained, using a bar coater, a coimna coater, a die
coater, a slit corder, a gravure coor the like. The Meknes:" of the
painted film is preferably from 0,01 to IOU ;an more preferably from
0, to 50 tan, and even more preferably from 0,1 to 20 W.11 The drying
of the painted ihnbr example, by putting the film. at 50 to 200C for
S to 30 minutes on a hot plate, or in an ovenrays, heating microwaves
or the like, The film may be dried by any other well-knossen drying
means At      it e" w unnecessary to dry the Rim An an atmosphere
from which oxygen is excluded earned out for metallic copper
particles since the1/2:033 ofcopper/copper oxide core shell particles
are made of the copper oxide, [01101 <freatment wth a treatment
solution>                he formed copper particle layer is treated
with atrc.attnent sedubo precipitating metaillc copper so as to make
the copper particle layer treatment solution is the same as given in
the description of the.conductor  toention. A preferred embodiment
thereof is also the same,  



<Treatment with the treatment solution>         The treatment
solution is used io treat the copper particle, layer in the same way
as in the treatment with the treatment solution the description of
the copper conductor film according to the invention. In the inventim
the tiopriel it treated with the treatment lotion, thereby
precipitating metallic layer to make the layer into a conductor, A.
this time precipitation or -tipper is gcnei-ai:ed by using the metal
particlesseeded onto the substrate as nuclei; thus, copper
orcemitates in the depths of 'he copper particle layer, thereby a
dense copper conductor film is obtained. The precipitation of copper
is generated also from the cores of metallic. copper ncorporated into
the copper particle layer, so that unreacted copper particles are
fixed while surplus coppers diffusing into the solution according to
only the metal particle treatment of to substrate are precnitated
from the upper of the copper cores, to be consumed. Therefore,
metallic: copper is precipitated only in the copper particle layer so
that copper n not'Mtated in any other region. Accordingly, a
conductive substrate low M resistance can he manufactured
withoupxtatirg copper in any region other thana desired region 10112]
<Conductive Substrate Theeonducti substrate according the invention
is manufactured, by the  maiinfactur. g method of a conductive
substrate Eieenninkg to the invention (First embodiment).
According)y, dense copper is formed into the depth.s, and the
resistance is low. Additionally, even when the substrate is made into
a thick film, the substrate is in a slate that the substrate dense up
to Inc depths tnereoh [fit Id] PiciMarinfacinhine Method ofnductor
Wiring>          The following vili describe i:he tnanutactunnp,
method of copper conductor wir accordo e inventicpn. A first
en:hod:ing method of copper conductor wiring 



according to the invention includes Ifle step of forming on a
substrate, a layer containing a metal lutvin. catalytic activity onto
a reducingof using a painting slurry which contains particles having
a coreisliell structure having a. core repcn including copper and a
shell regione a cupper oxide, and Particles including the copper
oxide to draw a wiring pattern onlayer, and the swhich is made flora
the painting slurry, with a treatment. solution winch contains a.
chemical agent for ionizing complexing the copper oxide, and a
reducing agent for reductng a copperion Of copper complex to be made
into metailic copper.         The martufacn ring method of copper
conductor wiring according to the invention is iliffet fEE from the
manufacturing method of a copper conductor film accoronw to the
invention (first embodiment) in that a painting slurry which contains
copper/copper oxide core. shell particles and particles including, a
copper oxide is used to draw aand in a usable substrate. The two are
substantially the same as each other in structures other than the
above. Accordingly, only the different points will he described
hereinafter. [01l(li  iing slurry] The painting slurry, which
containser oxihell copper oxide particles, can be obtained by
dispersing the::-g medium as descrmed above. These particles are the
same as the opper/copper oxide core shell particles and the copper
oxide particles used in the irtanuluetuniug method of a eonaudwe
substrate according to the invention (firta embodiment) However, the,
number-average particle diameter when the particles are dispersed s
preferably set to 500 urn, or less, considering that the isc.e finer,
or the apphcanon thercot onto each pamtmg machine that win be
described later. The concentration of the pthe painting slurry isttly
from 1 to 70% by prc bly from 10 to 60% by weight, and even more
preferably from 10 to 50% by weight The blend ratio (ratio by weihe
used copper/copper oxide cow shell 



1 s and the used copper oxide partt..1St.ta :amen:tone manufacturing
method of a conductive substrateling to the nion (first embodiment).
Sneeific examples of the matehe substrate used in the manufacturing
method of copper conductor wiring according to the invenflon (0rst
embodiment) include poiyin polyethylene naplithalate,
poiyethersutfone, polyethylene terephthalatc, polyamidettnide,
pcitydheretberketone, polyearbonate, Liquid crystal polymer. epoxy
ream, phenol resin, cyanate ester resin, fiber reinforced resin,
polyolefin, polyarinde, and polyphenylene sulfide.          Smoce the
manufdeturmg meth u according to the invention does not have any step
in which high temperature is required such as sintering, the
substrate can be selmted without considerinir heat resistance so mac
[0116] <Drawine, a wiring tattern>  The meld id of drawing a wiring
pattern uslng the palon the substrate pr  be a painting or prnitrng
that has been hitherto used to paint an ink. In order to drawn the
winmr pariem, it is allowable to use the painting slurry and use
screenet printing  ink-jet printing, transfer printing, offset
printing, or a dis [t) l 17]                  rid of the drawing of
the wiring pattern by using the painting stun workpiece is dried at
ateniperature espending to the volatilityof the dispersing medium. At
thisis unnecessary to dry the workpiece in an atmospherewhich oxygen
excluded, as carried out fox metalixecopper particles since the
surface is made of the copper oxide, MIS]         The treatment after
e wiring pattern is drawn as described above is the same
above-mentioned manufacturing method of a copper conductor film
according to the invention (first embodiment) Specifically, the
formed wiring pattern 15 optionally dried, and then treated with the
above-d treatment: sokAs a result, in the simanner as in the 



above-meiitiodiment) manulacturjng method of a copper conductor film,
metallic copper is pated on the copper particle Layer, and the layer
is made into a co dumetallic copper is precjpjtated in the depths of
the copper particle layer; thus, dense copper conductor wiring is
yielded. <Copper Conductor Alls According to a first embodimente
copper conductor wiring of e inventionts rnanufhctured by the
manufacturing method of copper conductor witding to the El
ElEi0E10-1,SE eniFadineittACEEEE)tdiece oFthe copper wiring is made
of dense  According to a seem.odiment of the :manufacturing method of
'A) int:dive  substrate of the invention includes the step of
painting, onto a substrate, a paDi contains particles havingstructure
having a core region includinz copper and a shell region including a
copper oxide thereby .forming a painted film, the step of subjecting.
the formed painted film to oxidizing treatment to decrease the
distribution of the copper oxulc component gradually fro:outermost
region of the painted film toward the substrate, and the step of
treating the painted film subjected to the oxidizing treatment with a
treatment soiutio which contains a chemical agening or comnkxing the
copper oxide, and a reducing 



agent for reducing a copper ion or opper complex to be made into
metallic copper.         The manufacturing method of a conductive
substrate according to the present embodiment makes it poto make a
copper conductor Elm dincand further render the manufactured
conductive substrate a conductive substrate capable or realizing
decrease in the resistmce of h        The following will describe the
constituting elements in the manufacturing method of
C,OE3CIEletceding to thedon (second embodiment). ft) ft2 i] [Copper/
c.2. er oxide core shell particles': 'The particles having a
core/shell struore regmn including copper and a shell region eluding
a copper oxide (hereinafter referred to as the ccippet-vet oxid"
shell particles) are the same aswhere in the corelshell particles
given n the c3eser1pton. of the copper conductor film according to
the invention, the core region mcluaes copper. A preferred embodiment
thereat is also the me.  [01221 [Dispersing flieCRlfli         in the
manufacturing method of a conductive substrate according to the
invention (secondembodiment), a dispersion shiny is prepared wherein
the particles are dispersed in a dispersing medium. The dispena
paintine slurry. -into a substrate or the like to form a painted
film. The dtsperstng medium used at the time oUprer ticks are
contained, may be he same as the dispersng  



and the concentration of the particles in the dtspersion slurry are
also the same as those in the first embodiment. [0123] (Substrate]
The substrate used in the manufacturing method of a conductive
substrate co mEi to ntion (second embodiment) is the same as the
substrate givendescription of copper conductor film of the invention.
It is sufficient for the manufacturing method ;axon(second lent) that
the substrate is a substrate which can resist against heating at the
time of oxsiiztng ainie which willdescribed later. Since the method
does not have any step in which a temperature not lowec\-33:ttii such
as sintering. the. substra can be selected With:33A considering beat
resistance so mue lin 24] [Treatment solution] The treatment
soluthien the paintedmatedFilm is  made into a conductor,is the same
as given in the &mai,he copper conductor film according to the :Lye.
tion, 



[0125] The following will successively describe steps in the
imanutheturd of a COR3dElef ',substrate according to the inventi 0,
and clot- s or operation in. eachof the steps. <ZFortnatiorj of the
The torruation cith painted film can be attained by p.atnting the
dispersion slurry containing the copper/copper oxide core shell
particles; as a painting slurry, onto a surface of the substrate,
tthen drying the resultant painted film The painting of the painting
slut ry can be attained, using a bar coater, a comma coater, a die
coatet, a slit (mates., a gravuec coater like. The thickness of the
paini-ably from 0.01 to 100 tam. more bferably from 0.1 to 50 um, and
even more preferably from I to 10 pm. The drying of the painted film
can be attaiaed, for example. by putting the film at 20 to 300C for I
to 30 minutes on a. hot plate, or than oven, heating infrared rays or
theThe film mayby any Tither well-knownmeans. At this time, ii is
unnecessary to dry the film in an atmosphere from which oxygen is
ecludect  - carried out fbit metallic copper particles since the
surfaces of the copper/copper oxide core shell particles are made of
theper oxine. <Oxidizing :man -         Next, the dried painted film
is subjected to oxidizing treatment. 'The oxidizing treatment isa
icted to decrease the distrbutxon of the copper oxide component
gradually from the outermost region of the painted film toward Ad tEe
substrate. 'The method for the oxidizing treatment is, for example, a
method of heating the film at  



a predetermined temperature in the air, a method of subjecting the
film to ozone treatment, or a 'method of immersing the film into a
solution containing an oxidizer When the painted film is heated in
the Mr; the oxidization of the film is started from the outermost
region. As time elapses, the oxidization advances toward the depths
(toward the substrate). However, in a case where the heating is
stopped and then the film is cooled, or oxygen is blocked on the way,
the advance of the oxidization is stopped at the time. Thus, the film
can he turned into a state that only the vicinity of the outermost
region is oxidized or the distribution of the copper oxide component
is gradually decreased from the outermost region toward the
substrate.         When the film is heated in the air, the
temperature is preferably from room temperature to .8001V, more
preferably from 60 to 300C, and even more preferably from 100 to
250C. The period for the heating is preferably from 1 to 1200
minutes, more preferably from 5 to 120 minutes and even mote
preferably from 5 to 60 minutes, However, the heating temperature and
the heating period are varied in accordance with the primary particle
diameter of the used particles, the scope of an oxidized region of
the painted film, the thickness of the painted film, and the like.
Thus, the temperature and the period may be appropriately set.
When the painted film is subjected to the oxidizing treatment by
heating, the drying of the painted film can he simultaneously
attained. Thus, it is unnecessary to set a drying, step independently
or separately. [0128] (Treatment with the treatment solution)
After the oxidizing treatment, the painted film is treated with the
above-mentioned treatment solution, Specifically, for eximmle, the
substrate on which the oxidization-treated painted film is formed is
immersed into a container filled with the treatment solution; or the
treatment solution is sprayed onto the painted film.  101291
The period for the treatment with the treatment solution is varied
accordance with the treatment solution concentration or temperature.
Thus, the period is appropriately set. The period may be set into the
range of, for eX. nide, 0.1 to 24 hours The temperature th treatment
solution is se: preferably into the range of room e , t10091 [01301
Herein, the process from the step of subjecting the painted film to
oxidization treatment to the step of the treatment with the treatment
solution is deseribed.         As described above, about the painted
film containing the copper/copper oxide core shell particles in the
invention, the outermost regionof is pat'objected to OX3:33'
treatment. In this sti e, the copper oxide. component is distributed
in the largest amount the outermost region of the painted layer and
the component the layer :is present ii amount toward the
.iat.Siteoutermost region than in the depths, copper/copper oxide
core shell particles the :3 ell regions (copper oxide) of which are
thick are distributed in a larger amount When such a painted film is
treated with the treatment solutio the copper oxide is first
lenplexed with the chemicalin and the elated in the treatment
solution. However, in the di, ihs of the painted fitim than in the
outermost region. 



thereof, the distribution of the particles the shell regions (copper
oxide)h are thick is smaller Thus, in the copper/copper oxide core
shell particles prese1 n the depths, the con of copperer exposed to
the outside.         In general, a process of reducing a co!per On to
h enhrnei o copper is adyi iied on a metallic surface, by i catalytic
effect of the surface. 'Thus, copper precipitates on the metallic
surface. This process is hardly advanced on any region made only ofa
copper.zicie copper does not mei:mita:          Accordingly, when the
cores of metallic copper are made naked in the depths as described
above, a copper ion and the like are selectively- reduced on the
copper cot urfaces then the pxecipil:atmn of copper advances. In
other words, the precipitation copper is started from the depths, and
then the precipttatton spreads to the whole, Therefore, 3 copper
conductor film dense as a whole can be formed Additionally; when the
film is macIc thick, the solutiontreatmentcan ermeate into the depths
Thus, the whole can be made dense. [0131]         The substrate on
which the copper conductor film is formed is exposed to extra pure
water or the like, and. then oned by/with atr drytn a hot plate, a
hot wind drier, a thermostat, dried nitrogen gas floss, dried air
flow; heating by infraredheating by electromagnetic waves, or r like.
In order to make the drying easy at this time, it is allowable to
squirt         methanol. ethanol, methyl ethyl ketone or the like
thereova to replacewater with the solvent, tdry the film-framed
substrate. As described above, a conductive substrate low 1E3
.resistance can he manufactured. /01321 <Conductive Substrate>
According to a second embodiment of the conductive substrate
manufactured by the manufacturing method of a conductive substrate
accordng to thee Accordingly, the depths thereof are also made of
dense copper. Thus,the substrate is low in resistance.ven when the e
substrate is made into a thick film; the substrate is in a state that
the depths thereof e also dense. Moreover, the substrate is not eaed
in 



the air, or corroded with whe like since the substrate is made of
dense copper. [0133] <Manufacturing Method of Copper Conductor
Wiring>               the mans factoring method of copper conductor
wuing according to the invention will be described.         According
to a second embodiment of the manufacturing method of copper
conductor wiring. of the invention includes the step of drawing a
wiring pattern using a painting slurry which contatns particles
having a cc shell structure ving a core region including copper and a
shell region including a copper oxide onto a sulast-ate" the step of
subjecting the drawn wiring pattern, which is made from the painted
solution, to oxidizing I:teatime:a to decrease the distribution of
the copper oxide component gradually from the outermost reeiou of the
wiring pattern toward the substrate, andeating the wiring pattern
subjected to the oxidizing treatment with a treatmentMains a chemical
agent for ;OB.]; e 0 complexing Oa  copper oxide, and a reducin
agent tor xeduetng a copper ion or copper complex to be made into
metallic copper.         The manufacturing method of copper conductor
wiring acc.ord]ng to the invention (second embed is different from
the manufacturing method of a conductive substrate according to the
nvention (second embodiment) in that a painting copper/copper oxide
core shell particles is used to drawn a wiring pattern, and in a
usable sultan-ate, The two are substantially the same as each other m
essential equirements other than the above, Accordingly, only the
different OhltS wtlt be described hereinafter. 1-9 3,1] [Paint The
paL ting slurry contatntng copper/copper oxide core shell particles
can by dispersing the particles into the above-mentioned dispersing
mednirn. The particles are the same as the copper/copper oxide core
shell particles used in the manufacturing method of a conductive
substrate according o the invent torHowever, h number-average
particle  diameter of the particles is preferably 500 am or less,
considering that the wiring is made finer, or the application thereof
onto each painting niachine that will be described later.         The
coneCnft:314.10E3 of the particles in the painting slurry is
preferably from I to 70% by weight, more preferably from 5 to 60% by
weight, and even more preferably from 10 to 50% by weight. 



[0 35]         The material of the substrate used in the
manufacturing method of copper conductor min.:171g according to the
invention is the same as that of the substrate given in the
description of the manuractraing method of copper conductor wiring
according to the invention. [0 i 36] <Drawing of a wiring pattern,-
The method of drawing a wiring pattern using the painting slurry on
the substrate is the same as the drawing method given in the
description of the manufacturing method of copper conductor wiring
according to the invention (first embodiment). [0137]         The
treatment after the wiring pattern is drawn as described above is the
same as in the above-mentioned manufacturing method of a conductive
substrate according to the invention. Specifically, the workpiece is
optionally dried, and then subjected to oxidizing treatment, and then
the formed wiring pattern is treated with the above-mentioned
treatment solution. As a result, in the same manner as in the
above-mentioned rnatnifilefaring method of a conductive substrate,
the copper oxide cm r,. of the copper/copper oxide core shell
particles in the depths of the wiring pattern are reduced so that
metallic, copper is made naked. Prom the metallic copper, the
precipitation of copper is started, and then spreads to the whole
thus dense copper conductor wiring is obtained.  [013E11 <Copper
Conductor Wiring> The copper conductor wiring according to thention
is rnatiufae ared by the manuIheturing method of copper conductor
wiring according to the invention, Accordingly. the wiring low in
resistancee each copper wuing piece thereof is made of ise copper up
to the central region thereof. Examples [0139) a subs yielder Haeii e
tion willicribed by way of exampies. [Example 11 



A.s a substrate on which copperiC-33.i were deposited, the totlowiig
was used: e having a copper nanopa -15 sle deposited layer (copper
based particle cod:airing layer) painiing a 5% by mass dispersion
slurry of copper nanoparlides (triai prod  manufactured by Fukuda
Metal Foil & Powder Co., Ltd.), produced in a solution by laser
ablation process" in iThutyroluctorie onto a polyimide substrate
(trade name; MC12-50001, manufactured by Hitachi3 33Co., Ltd.) havtng
copper patterns in FIG 4 by means of an applicator, and then
repealing the drying of the resultant at 100DC under a nitrogen
atmosphere 3 times. ft is understood from Auger electroop:  rid
STEM-''observation that the present particles had a core/shell
structure wherein a copper oxide layer was present around metallic
copper. [014-011 A solution prepared by weighing in accordance with
column 1 in Table I was used as a   the bottom of a laboratory dish,
The treatment solution was poured thereinto while a small piece of
glass was put onto an end of the substrate to cause the substrate not
to float. In this way, the film was treated to be made into a
conductor (Hes 5). FIG 5(A) shows the copper canoparticle painted
substrate before any reaction, FIG 5(13) shows a situation during a
time when the film underwent reaction (after 1. hour), and FIG. 5(C)
shows a situation after the reaction over five hours. As a result of
the treatment at room temperature (20C), the copper natioparticle
deposited film that was black at first [FIG 5(A)]was gradually turned
into copper color [FIG 503.11 while the film generated foam. After
the five hours, the film exhibited vivid copper gloss [FIG 5(C)].
Although the figures are each inonochrornie, actual colors thereof
were colors as described above. [01411           As shown in FIGs. 5,
the coloration of the solution and the precipitation of copper into
any region other than the copper oxide iiimopartiele deposited region
were not observed, only the particle deposited region was selectively
turned to a metallic copper film (copper conductor film)" different
from that in Comparative Example 3. After the treatment over the five
hours, the substrate was washed with pure water, and then dried in
the air at room temperature. [0142]           Thereafter, a tester
(C.0800a, manufactured by Sanwa Electric Instrument Co., Ltd.) was
used to measure the resistance between the central piece of each of
the copper patterns in FIG 4, which were each made of concentric
pieces, and the outer circumferential piece thereof. In this way, the
conduction of electricity was checked, As a result, in the
concentrically-circular copper patterns having gaps of 1 EM31, 2 rum
and 5 mm, respectively, low resistances, which were 2,0 0, 2,15,7)
and IT) 0, respectively, were shown, This treated metallic copper
film (copper conductor Film) was trench-worked by FM/SIMS, A cross  



section thereof was observed. As a result, the film thickness was 8
unarm The volume resistances calculated by using his film thickness
were 2.0 x 10-5 citn, 2.1 xQin, and 1,1 10' Qin, respectively. 10143]
(Table Ill No.i1 2 3 4 Complexing agent 128% Ammonia water 28%
Ammonia water Ethylenediarnine n-entylamine Concentration (mtvi,/   1



Blend amount(ml)  27.37 27.37 6.31 14,63 Comp?axing agent 2 2,2
Biswric1Y1  2,2 Bipyridyl 22 Bipyridyl Concentration (rno1/1..) 0.01
Nano 0.01 0.01 Bland amount (oil) 0.70 



0.16 0.31 Complexing agent 3 EDTA  EDTA EDIA Concentration (mot/Blend
amountColl:1  0.01 1.32  None 0,01 0.29 0.01 0 Reducing agent
Dimethylamineborane 



Dimethytemineborane Dirnethylamineboran :irnethy1arninebor ne
Concentration (rno1/1.) 0.1 0.1 ci 0.1 Mend amount crni) 2.05 2,135
0,59 1.18 Solvent. Pure water Pure water Pure water 



Pure water Blend amount Ord)  422.63 422 _94.00 185,311 Total
arnount00  450 450 100 200  in action:la.e. blend nitile coluirm 2 in
Tablea substrate .as use: ;winch had a deposit filmnanopariteles,Fhe
substrate was treated wtirteni sol"SttMi toa conductor (treatment
solution) neither cool:an:inA in the sameresuh, in the COnGet
calcopper patterns Inv'COCO, 2 'AM and s mm, respectively, 



Wa 33 shown. [0145] [Example in accordance with the blend table
(column 3 in Tabled substtalc as used Example 1, which had a deposit
film of the copper natiopartichas, was prpared. The substrate was
treated witsolution fbi conversion to a CO31d11:331( 'treatment solt
tim) using etftienediaminc instead of ammonia in the same way as in
Example 1. As a result, in the concentricully-circmiar copper
patterns hav:ng naps of 1 mm, 2 non and 5 rum, respectively,
resistances of 9.8 ig 0 and 131 KT; were shown, respectively: thus,
eleetroeonducrivity was shown. !Example 41 in accordanceend table
(column 4 ifable 1), a subs.; ate as used in E.xample 1, winch had a
deposit1 of the copper nanoparticles, wasP1The Taint ate was
treatedtreatment solution forsion to a conductor (treaftnen o
-Litton) iii n-butylamin stead of ammo in the same wayresult,he as in
Example . concentrieallycircular copper patterns having gaps of I mm,
2 mm and 5 ram, respectively, resistances of I.7 NM, 15 kC2 and w
(fie shown, respective1y; film tdeciroconductivity was shown. [0147;
[Example 5             dispersion slurry wherein copper
nail:Tu.:tides as in Example 1 and copper oxide nanopa ;les (Nan 'Fek
Cp0, manufactured by C.1. Kasei. Co., Ltd.) were mixed at a ratio by
weight of 1:1 was painted onto a substrate in the same way as in
Example 1. The resultant was  



treated with a reatment solution for conversion to a conductot
litre:Minn)rcj accordance ith the blend table (column I in Table )).
in the concentrically-eiteular copper patterns hatit an respectively,
the resistances thereof were measured With a tour-point: probe
mietoren stance meter (Lotesta MCP-T6 U), manufactured by Mitsubishi
Chemical .ciAs a resu)t, resistances of 0.17 CI, 0.99 n and 0.9 C2
were shown, respect wily; thus, ;Pei eteetroconductivity was shown.
EKE, 6 show -appearances of Examples 2 to 5 after the
reduction,respect FIG 6(A), 6(1-1)" 6(C) and 6(D) shos, P.les 2, 3, 4
and 5., respcctivdy Example 61         A[0% by mass dist erson stemc
which was prepared by suspendirocopper/copper oxide core shell
particles (average particle diameter: 41 arm), manufactured Led hy
Ito y--butyrolactone and then treating the suspenswn with an
ultrasoric washer for 20 minutes. as painted onto a substrate and
then dried in the same way as in Example 1. Thereafter, the same
treatment as in Example 1 was conducted As a result, in the
coneentrieaIlyeircuiar copper patterns havtng paps of 1 mm, 2 mm and
5 mm, respectively, resistances of 0.9 Q, 1 .2 0 and .26 si.) were
shown, respectively; thus, high electiocencluetivity was shown. 9]
3/31e         A 10% by mass dist Si i slurry (Cull', mariuraCtUted by
b [VAC Malerrais,I of copper nanoparucles in toluene was painted onto
a subs:: e wayas in Example 1, and then treated in the same way as in
Example 1, As a result, in the coneen  i:opper patterns having gaps
of I mm, 2 inm and 5 mm, respectively, resistances of 5.2 hr.& 107 Q
and I Q were ShOWT3, respectiveiy; thus, electroconductiyity was
shown. [01501 ilJet:Pis of the copper conductor filMS of Ex:in:pies I
to 7 are shown in TAble 2. [0151] 



[0 2] [Ili-:xample 8.1           A substrate used in Example I was
mmiersed urto an acidic VaIlaChU3TI seed so! o (trade name: PD301,
manufactured by Hita11o., Ltd., and trade 13:1131C: H3202B,
manufactured by Hitachi Chemical Co., Ltd theits of Which were 250
glE, and 30 inLA, respectively) at /DOM temperature for 10 minutes,
and then treated with a 1 N.1 aqueous solution of sulfuric add for 1
minute, The resultant was then dried M Millil temperature to yield. a
substrate Pd particles sseeded or its ,surfaces. A 10% by mass
dispersion slurry orc- (Nano 'Mk CLIO, manufactured by C.I. Kasei Co
Ltd.) in ybutyrolaetone was paime the substrate in the samevie I.vas
treated with a treatment solution for conversion to a conductorared
in accordance with the blend table (column I in Table I) in the same
way as in Exan In EEGs. 7 are shown situathstrate from a time dining
the treatmen the treatmentto a time after the treatment. FIG. 7(A)
shows the situation lust after the start of the reaction.- 7(8) shows
thethe time of stopping the reac 



71.0 shows the situation thai. the surface was scratched withezers.
As shown in Fkls. 7(A) and 7(B), the coloration of theon and the
pfi.,,ion of copper into any region other than the copper oxide
nanoparticle depositedwere not observed, different from that in
Comparative Example 3. As a. result of the treatment, the surface of
the partide deposted region was dim and dull, copper color, However,
when the surface was scratched with the sharp tweezers, or the like,
copper gloss was observed and it was verified that the film was made
of metallic, copper up to the depths thereof [FIG  [0154]        In
the concentrical v circular copper patterns having, gaps of 2. nun
and 5 nun, respectiveh the resistances thereof were measured with a
four-point probe. microresistanee meter (trade name: E. r-ICP-Th10,
manuthcturedhis- Corp). As a result., resistimees of 0,035 0, and
0.171 Q were shown, respectively. This treated particledeposhed film
was trenelt-workedt FIB/SIMS A cross section thereol was observed. As
a result, the film thickness was 2 sam. The volume resistances
calculated by using this film thickness were 8.9 Om, and 4,5 104 II
eSpechVdV: thus, high electrociatiductis exhibited. [0155] [Example
9] An ink-et punter was used to MIprint a 12% by mass dispersion.
slurry of copper 13;1a0p13.in Example 1. thereby yielding a sample
wherem a copper nanoparticte    aed film was patterned mtoA-A:angular
form. FIG. ill(A) shows an extexida appearance of the ink-jet-printed
copper nanoparticles. Tins copper particle painted substrate.
pcsIuced by the Plojet printine pros treated in the same way as in
Example 1 for 3 hour: As a result 



the particle painted matte; which was black before the
treatrent,copper color. FIG 8(8) shows s situation thereof at a
time1.0 minutes) during a period when the film reaction and FIG 8(C)
shows a situation thereof after the end of the reacuo 4;0.;        In
the treated ;particle patnted substrate, the resistance heween two of
its copper tett electrodes were each measured W3e' - envie name:
CD1100a manufactured by Sanwa Electric Instrument Coresult, he
resstancehe electrodes havina an interval  of 5 nun and that of 20
min were 12 Natllt and 28 N4Q, respectively. When the resstances were
measured before the reduction, the above-mentioned inter-electrode
resistances were each not. less than the measurement limit. In short,
electric conduction was not observed. Although the figures
areionochroaria] colors thereof were colors as described above.
[01571 [CompareExample I] A substrate as inm le 3, which had a copper
n,arioparticie deposited i was r: treated with an aqueous SOititii,J
COntail3. g only dimethylaeborane 0.1molt), Thich did not cantata any
amine component. During the treatment, the solutton was colored into
brown, ditTerent from thatbe treatment advanced in the state that the
solution was kept transparent. The situation is shown in FIG 9(A) As
z result. in all the patterns, wherein their concentric pieces had
gaps or 1 mm, 2 miii. and 5 nun, respectively; electric conduction
was not observed. 101581 



- [Comparative Exampi A substrate as in Example 3 which had a copper
nanoparticie deposited film, was treated with an aqueous solution
which was composed of a MI1 and BMA and not nortethviaininehorane as
a. reducing agent. During the treatment,the solution was colored
intodifferent fromI.,....r...in the treatment advanced in the state
that the solution was kept transparent. The copper oxide was eluted
into the solution as a copper tranille comple.The colored silustion
is shown in FIG 9(8). As a result o the treatment, the treated
substrate was kept black without  undergoing au change. In all the
patterns wherein their concentric pieces had gaps o I mm, 2 mn,a,nd 5
mm, respectively. electric -induction was not observed. [0159]
[Comparative Example 3;         A10% by mass dispersion slurry of
copper oxide nanoparricles (Nano Tek CLIO, manufactured by CI Kasei
Co.,Ltd.) in y-hutyrolactone was painted onto a substrate in the same
way as in Example I. The resultant was treated with a treatment
solution for conversion to a conductor (treatment solution) prepared
in accordance with the blend table (column in Table I). As a result
of the treatment most of the copper oxide particles painted onto the
treated substrate were eluted and lost, a id copper precipitated on
the copper patterns or walls of the glass vessel. The sition is shown
in FIG. 9(C). In all the patlerns, wherein heir concentrichad gaps of
I itin: 2 min, and 5 mm, respectively, electric conduction was not
observed. [0160] [Comparative Example 4]         A substrate as
yielded In Example 1. which had a copper nanopartiele deposited film
(copper based particle cong layer) as used. The substrate was
subjected to heating 



treatment at 200C under I atmospheric pressure of hydrogen for 1 hour
instead of the treatment with any treatment solution,so as to make an
attempt for making the film into a conductor, As a result, in the
patterns whereinhe oncentr pieces had gaps of 1 mm and 2
respectively, electric conduction was not observed. [01611
Comparative Exa         A substrate as vteided Example 5, winch bad k
corpertanoparticicclf)pmgf-::d film (i.:.Opper baSed Pa"U$2;:d.ate
was treated in the same ay  f:Cfl..fpper palterh havmg 2" teS were
2.3ethatnin. electric conduction  was not observed. [0162] As shown
'Fable inI to 7, in each of which a chernjcsl agent for ionizing or
mpleX1Og a copper oxide, and a FedUCiE3g, agen were eontatned in a
treatment solution,the copper oxide wasiv .educed intod an effect of
embedding copper nito gaps between the copper particles was obtained
Thus, a low r'sistaas shown, However comparative Example l a reducing
agent was contained but no chemical a,"."."it was contained, and
Consparalive Example 2chemical agent was contained but no reducing
agent was contained, each of -filah no effect based on the missing
component was produced, and the final step did ncl reach up to the
g,enerai.ionof metallic copper. In each of Examples 1 to 7, a
catalytically active ine precut) itaton of reduced copper was caused
selectively around the catalylicali) active metal. Thus, the
prempitan. rt of copper was bse. ad only in the painted layer. On the
other hand. in Comparative Exrpie 3. no catalytically aetive metal
was used- thus, most of the painted layer containing the copper.lde
was doted out, and further he precipitation of copper into a region
other than the painted layer was observed. 



Comparative Examples 4 and 5, wherein the attempt foring a copper
based paincie containing layer into a conductor as made, a high
resistance was observed, or no electric eortducnon was observed. In
other words, the comparative examples had aproblem about
electroconduc.tivrtc [0163 i [Example 101       (Steps from the
formation of a Pd stied seeded substrate to the fbrmatiou of 3 cie
layer)          An epoxy substrate (NICL-679F-B, manufactured by
Hitachi Chemical Co., Ltd.) 10 having copper foil (FOWS, manufactured
by Furukawa Electric Co., Ltd.) natterns (batched regions illustrated
in FIG. 4) was first immersed in an acidic palladium seed solution
(aqueous solution of .H6202B (manufactured by Hitachi Chemical Co.,
Ltd.) and P1)301 (manutheturerl by Hitachi Chemical Co., Ltd.)) at
25C for 5 minutes, Thereafter, the substrate 10 was immersed in an
aqueous solution of a treatment agent fbr adhesion promotion (ADP601,
manufactured by Hitachi Chemical Co., Ltd.) .for 5 minutes to seed Pd
particles onto the substrate (metal seeded layer). Copper/copper
oxide core shell particles (naiiriiitlien.ifed by Nisshin
:Engineering Inc.; number-average particle diameter: 41 mid) and
copper oxide nanoparrieles (manufactured by CI. Kase: Co,, Ltd.;
number-average particle dim-tie:en 50 tun) were mixed at a ratio by
weight of 1:9, and the mixture was added to ii-butyrolactone to give
a COnenntrat inn Of 20% by \iv:fight. 'The rtisultant was treated
with an ulbasordc washer to disperse the particles. In this way, a
dispersion slurry was yielded. A bar coater was used to paint this
dispersion slurry onto the substrate, and then the painted film was
dried on a hot plate    00C under a nitrogen gas flow for 10 minutes
to tomi a substrate baying a copper particle deposited film. [0164]
(Formation of a copper particle layer)         Next, the individual
components described in column I in Table I were weighed, and mixed
with each other to yield a treatment solution A. The mole ratio of
the chemical agent (a) to the reducing agent (b) (a(b) in this
treatment solution A was 10,2. The substrate having the ;topper
nanoparticie deposited film was put onto the bottom of a laboratory
dish. While a small piece of glass was put onto an end of the
substrate to cause the substrate not to float, the treatment solution
A was poured thereinto so as to conduct a treatment (reaction) for 5
hours.     a result, without prexnpnattrig copper onto walls of the
container or the like., the treatment advanced wh]e only the copper
based particLe panited region was selectively dtscolored. By this
treatment, the copper particle layer was discolored into dull copper
color. Afies the cud of the treatment the resultant Was immersed into
extra pure water to hehed therewith. Therea fl et the resuftant was
dried in the air, About the electrodes having gaps of 1 mm and 5 IMO;
respectively,e resistances therebetween were each measured with probe
microresistance meter thoresia MCP4'610, manufactured by Mitsubishi
Chemical Using the film thtcicness obtained by naisTm cross section
observation, which was 9.3 pm, the volume resistances were
calculated. the resistances wereChia. and 1.0 x 



re.specttvely. As shown inccording to the FIBISINI cross-seetaa
structure made of the copper nanoparticles, which were7 material,
came to be seen,and a structure of copper xii the order of
micrometers was generated. [0[65] omparative Example A dispersion
slurry yielded by adding copper/copper oxide core she (manufactured
by Nisshin Engineering Inc,; numberaverage particle diameterum) to
y-butyrolactone to give a concentration of 20% by e g, was painted
onto a .13d-seeded epo substrate as in Example 10 with a bar corder.
The resultant was dii rhot plate at 100C under a nitrogen gas flow
for 10 minutes to form a substrate having a copper particle ' Next,
the substrate was trea.ed in l:he saim. way as in Example 10. The
treatment ad while only the copper based particle painted region was
selectively discolored intocolor. Moreover, during the treatment, the
copper particles were partially  peeled from the substrate. Next, the
result tit is:idM the same way as hi Example 10. The resistances
between the electrodes having gaps of mm, 2 min and 5 mm.
respectively, iii FIG 1 Were 130 kr2., 1.9 G,  and 1,0 c1,
respectively. Thus, tightly higher resistances were showin Example
10. [0166] 



[Comparative Example 7]         A 5% by mass dispersion slurry of
coppedeopper oxide core shell pathdes (trial product, manufactured by
Fokoda Metal Foil & Powder Co., Ltd,), produced in a solution by a
laser ablation process, in -butyp 'inted onto a polyenide substrate
(trade nan      50001) with a bar coater. 'The resultant was dried on
a hot plate at 100C under a nitrogen gas flow for 10 minut.The
caintirta and the drying were repeated 3 times lo lint: a substrate
having a copperThe substrate was freated in the same way as in
aapie 10. As a result, the treatment advanced while only the copper
part;cle layer was selectively discolored into copper coor The
resultant was dried and the volume resistances were obtained in the
same way as in EX mple 10. The resistances were 2.0 xla' Qui, and 1.1
QIE3, respectively Thuse were higher volume resistances than in
Example 10,         As illustrated in FiCia, 11, a structure in the
:ftrm of a dense thin film was generated on the surface of the copper
chi layer. Below the film-form structure, a structure made of the
copper nanop [0167] [Comparative Exai         Copper/copper oxide
core shell articles (manufactured by Nis shin Engineering Inc.;
ril3".the-ge. particle diameter: 41 ara) and copper oxide
nanoparticies (manufactured by C.!, Kase: Co., Ltd.; number-average
particle diameter: 50 mu) were mixed at ratio 1:9, and then mixture
was adoed to y-butyrolactotte to give a concentration of 20% by
weight. The resultant was treated with an ultrasonic washer to
disperse the partielest In this way; a dispersion slurry was yeided.
.Painnrig this disperstoonto an epoxy substrate  (MCI)-6791dB,
manufactured by Hitachi Chemical Co_ - having copper foil
tnanufaeturect by Furukawa Electric. Co., Ltd.) patterns illuslrated
in Ha 4 with a bar '[he painted film was dried on a hot plate at 100C
undo:: nitrogen gas flow forminutes o fonna substrate having a copper
particle layer. The subsu-ale wastreated aud washed M the same way as
in Example 10 in the present example, the prec.iptatwrt of coppt.r
was observed in a :egion other than the copper particle layer. The
resistances between tne electrodes having gaps of 1 mm, 2 tom and 5
mm, respectively, in FIG. 4 were 0.2 n, 0.4 Uand 3.0 c;),
respectively. Thus, slightly higher resistances were shown than in
Example 10. [0166.] [Comparativede 91 



A 20% by weight dispersion slurry of copper oxide f3a110pa ".OSel by
Kase; Co., Ltd.;Etherge: 50 umy-butyroiactone was painted onto a
Petseeded epoxy substrate as in Example 10 with a hat cotdet The
resultant was dried on a hot plate at 100C under a nitrogen "as flow
tot 10 minuteshaving a copper oxide particle deposited film. The
substrate was treated in the same way as in Example 0. As a suit, a
large amount of copper precipitated in a region other thanhe copper
partiek painted region during the treatmentuhistrate was iashed and
dried in the same way as in. Exam{The resistances between the
electrodes having gaps of i mm, z turnand S turn respectvety. m FIG 4
were 0 Q, 0 C2, and 0.1 0, respectively, which were not most the
measurement lower limit of the tester. 169 Results of the abov
rinentioned examples and comparative examptes are shown in Table 3.
According, -,., Table 3, in Example 10, the resistance was low and
further no copper prec.tpitated M any region other than the copper
conductor film. On the other hand, in Comparative Examples 6 to 9,
the resistance was high, or copper precipitated in a region other
than the coppett end: tor film although the resistance was low. From
the results of Comparative Examples 6 to 9, satisfactory results were
ct obtained. [0E721 [Example 11] epsrrotn the tormanon of a substrate
to oxdzing treatment; 



Copper/copper oxide core shell particles (manufactured by Ni  sl  in
Engineering Inc.; iramber-average particle diameter: 4 ntn w e
mcotporated into y-butyrolactotie to give a concentra.ton of 20% by
weight. The resultant was treated with an ultrasomc washer to
e particles. In this way, a dispersion slurry was yielded. Tins
dispersion slurry was inted ont.o a polyimide substrate (MCL-50001,
manufactured by Hitachi Chemical Co., Ltd.) 10 hiregions) illustrated
in FIG 4 with a bar cumin, Next, the panned film was dried on a hot
plate at t 00C2 under a nitrogen gas :low for 10 minutes to forma
subse h.avug x)Itimtide painted film. The substvas suhiected to
heating treatment on a hot plate 200C in temperaturefor 0 minutes,
subjected to ex. zing treatment. in this at,the surface of the
painted film change dark brown to greenish black. ; (TrreatilleSt
'Mtn a treatment solution) Next, the d 'M al components dencriit in
Table t werG weighed,and each other to yield a treztrnent solThe
substion wit-, the painted film  onto an end of the substra.e to
cause the substrate not io Boat, the treatment solution A was poured
thereinto so as to conduct a treatment for 5 hours. By this
l.reatment,the copper ps licks painted film was discolored into dull
copper color. After the end of the treatment, the resultant wasersed
into extra pure water to he washed therewith.resultant was dried in
the air. Next about the electrodes having gaps of rum and S um,
respect ;els', in FIG. 4, the resistances therehetween weremeasured
with a foil point probe mieroresrstanceIsIC10.by Mitsubishi Che, 



i.Jsina the film thickness obtained by FIB/SIM cross-secnon
observation,was 8,3 g the volume Shita13.en were calculated, The
resistances were 4.0n and 5,7 respectvely.As shown in FIG, 12,
aecoruing to the FIE/SINI cross-section observation a structure of
copper near the substrate grew to be coarse, [01741 [Example 12]
The same treatment and washinc as in Example 11 were conducted except
that the subsfrate was subjected to healingtrnent on a. hot plate
200C in temperature in the air for 20 minutes, The resistances were
measured with a tester. As a resuh, the resistar'es were each 0 0,
which was not moreower limit. Thus, about the electrodes having gaps
of rum and :5 nm, respect:Feely, the resistances therehetween were
each measured with a four-point probe microreaktance 1. et Loresta
MCPT610, manufhctured by Mitsubishi Chennea 1ov,,The FOS:stances were
0. 129 Q and 0.060 0, resccl.ively [0175]  subjected to Minid phase
treatment anct washinp without being sub ected to heating a ment
dining treatment) on any hot plate 200C in temperature in the ir tbr
10 minute about the electrodes havinsmr and :5 ruin, espectivoly. in
FIG. 4, the resistan theirebetween were measured with a four-point
probe microtes staInter (Loresta MCP T610, manufactured by Mitsubishi
Chemical Corp.). The volume resisl:ances were CE S", g the film
thickness obtained by FIELSIM crosssection observation, ',Finch was
9.7 um. As a result, the resistances were 4.2 x 10-6 an, and 1.3 x
eli         As shown in FIG, 13, it was not observed that a structure
olcopper tt ed coarse nea the substrate as illustrated in FIG 12. 



10176] iComparative         The me treatment and washing as in
Example II were conducted execipt that the subs o was suNected to
heating treat3xtent on a hot plate 200C in temperature in the air for
) seconds, The resistances were measured with a testet As a result,
the resistances were 0.041 Cl, and 0.061 ca, respectively. [0177]
[Comparative Example 12; A 5% by mass dispersion slurry of
copper/copper oxide core shell particles product, tnanutactured by
Fakuda Metal Foil & Powder Co., Ltd.), produced M a solution by 3.
laser ablation process" in y'hutyroactone was painted onto a
polyimide substrate (trade name: MCP-50001, manufactured by Hitachi
Chemical Co Ltd ) withcoatet The resultant was dried on a hot plate
at 100C under a nitrogen gas flow for 10 mmutes. The painting and the
drying were repeated 3 times to form a substrate havingbased particle
painted film The substrate was treatedin the same way as in Example I
I. 'Filo  treatment advanced while only the copper particle pained
region was selectively discolored into copper color, In the same way
as in Example I,t , the resultant was dried and then the volume
resistances were oblained, The resistances were 2,0 x l0 Om, and 1.1
x le Cm, respectively. Thus, these were higher volume resistances
than in Example I t.        As illustrated M FIGs. 14, a structure in
the form of a dense thin film was generated on the surface of the
copper based particle layer. Below the film-form structure, a
structure made of the copper naimpartieles was seen. :0178.1 Results
of Examples i to 12 and Comparative Examples 10 to 12 are shown in
Table 101791  



80)         it is understood from Table 4 that lu each of Examples 11
and 12, a copper conductor film lower in resistancea -d than113
COtnpSra.tIYe Examples 10 to 12. it is presumed that this is caused
that a dense copper film was feu t] as in the outermost region in Exa
CLAIMS         A copper conductor ti Tm obtained by trean Ic a copper
based patielo containing laver which contains both of a metai haying
catalytic acuv 'Ey for a reducutt anci a copper oxide with a
treatment solulion which contains, in the single solution, a chemical
agent forii:mizing or comolextng the copper oxide, and a reducing
agent for red cing a copper ion or co ' COMIACX to be made into
metallic copper  [2] The copper conductor film accordmgto claEm 1,
wherein the chendcalnt for ionizie copper oxide is at least one
selected from he group consistiing Ixtsie trogen<ontaining compounds
-Its ofitrogen-containing compounds, inorganic acids s.naint, acids,
organic acids, saks 01 organic t.ciCECES, (1 iOXlines, diihizone,
hydroxyquinobne. EDTA, and 13-diketories,  [3] The copper conductornt
) according to claim I or 2, wherein the reducing agent for reducing
a copper ton or .pper complex is at least one selected from he group
consisting or hydrogenated ttoron compounds, hydrogenated aluminum
compound Okyiammehorane, hydrazine cczmr,cunds, aldehyde compounds,
phosphorous acid compounds, hypophosphorous acid conmxtitinds, 11SCic
acid, adipie acid, Connie acid, alcohols, lin (Ii; compounds, metal
tin, and hydroxyamines.  [4] The copper conductor filmaccording to ny
one of claims I to 3 herein the coppei oxide contained in the copper
wised particle.le layer Is cuprous oxide and/or eilpfie oxide. 



The copper conductor filin according to any ()tic of clalinSi
10-Tell- the mci al having catalyst activity for she red"it agent is
a transition metal in a meta lic torm or an cotItamuc one or more of
the metals.  161The c.mer conct uctor fihin accora chitin 5, wherein
the no:1st:to is a metal selectetOrel!, Pd,Rh, Ni,Pt and Atan alloy
coma           The copper conductor film according to any One of
claims I to 0, wherein the cop. per based partr le conedning layer
contains, as I., metal having catalyst activity for the aticaig agent
a- d copper oxide, particles hastructure having a core region
comprising the metal and a shell region comprising the copper oxide.
I8i           The copper conductor thin according to any One of
claimsI to 6, wherein the copper based particle containing layer is a
layer wherein mixed particles in \thief/ the 2i:towing are mixed at
an ar hitrary ratio are deposited: particles comprising the metal
having catalyst activity tbr the reducing agent as a. COMI)0E3Cfk and
particles cornpnsing the copper oxide is a component.           The
copper conductor film according to any one ot cialmit to 6, wherein
the opp Lased particle containing layer is layer wherein mixed
particles in w(hi owing are mixed at an depoparticles comprising the
metal having catalyst activity for the recincing- nd particles having
core/shell structure having a core rersion compdsing the metal having
catalyst activity for the reducine agent and a sit-11 region
comprising the copper oxide       The copper conductor dim according
to any one ofciaints I to 6, wherein the copper based ide
eontaiislayer obtained by IMAO aiayer obtained by depositing 



particles comprising as a component at metal having catalyst activity
for the redione or more iuycrs contatning particles comprising the
copper oxide so as to contact he cieposttionoptatned layer [111The
copper conductor film according to any one of claims I to 6 wherein
the copper  based parbeie corinois a ayer obtained byating, for a
layer cc )taming the metal having catalystMI): onto the reducing
agent,one or more layers containing particles comprising the copper
oxide, 1121A manufacturine method era copper conductorwh em n a
copper based parucle containing layer s ','contains both of a metal
having catalytccfor educing agent, and a copper oxide  is treated
with a treatment solution which contains, in the single SOKIliOl , a
chemical agent for ioni2ing or comniexing the conper oxide, and a
reducing agent for reducing a copper ion or copper complex to be made
into metallic copper. [13]Patterned copper conductor ring, wherein a
copper nased article containing layer contanung both of a metal
having catalytic activity for a reducing agent, and a copper oxide is
patterned by printing, the wiring being obtained by treating the
patterned copper based particle containing layer in a treatment
manner using a treatment solution which contains in the single
solution, a chemical agent Rr 'ionizing or complex Mg the copper
oxide, and a reducing agent IM reducing a pper or copper complex 1:0
be made into metal1' .01 [ Id;The patterned copper ,CRor wirine
according to claim 13, wherein;Lig used E pattern the copper based
particc containing 'aye s any one selected from the group consisting
of ink-jetting, screen sprinting, transfer prinhng, offsetMug, a
dispenser, a comma (mate( a slit coaleb a die coater, and a gravure
coater. 



[IS]Aire:tong method of a conductive substrate.,composing:        the
step of forming, on a substrate, a layer containing a metal having
catalytic activity for a reducing agent,        the step of fbrming,
on the layer, copper particle layer eontianing particles having
core/shell structure having a core region compCoad a shell region
comprising a            the step of treating the copper particle aver
with a treatment solution which contains chemical agent for ionizing
Or c.omp}cxing, the copper oxide, and a reducing agent for reducing a
copper ion or copper s,ci pl.:ix to be made into metallic copper.
r'The manufacturing method of a conductive, substrate 1i-cording to
claim 15, wherein about the particles (x) having the core/shel
structure,and the particles (y) compruang the copper oxide, theweight
of the former 1( the latter is from 1/I to l/ 1 . [171The
Inannfacturing method of a conductivesubstrate. according to CFahli
15 or 5, where about the chemical agent (a) and the reducing agenthe
treatment sol mole ratio (aTh) of the former to t latter is less than
5000, [lh;The manufacturing method of a conductive substrate
according to any one of claims 151'?hemical agent for ionizing or
complex log the opper oxide is at least one selected from the group
consisting of basic nurogeneomaining COMpOtillthi, salts of basic
nitrogen.c.ontaining compounds, inorganic acids, salts of inorganic
cads, organic acids, salts of organic acids. Lewis acids, dioximes,
dithizonc., hydroxyquinolirte, EDTA,[3-dik.erones. [191The
tnanufiswring method of a conductive substrate according to any one
of claims 15 to 8 wherein the reducing agent for educing a copper ion
or copper complex is at least one selected from the. group consisting
of hydrogenated boron compounds, hydrogenated atm compounds,
alkylamineborane, hydrazine compounds. aldehyde Con11)03MCIS,
phosphorous acid compounds. hypophosphorous acid compounds, ascorbic
acid, adipic acid, formicIcohols, 



tin (11)compounds, metallic :AT and hydroxyaminen [201'The
MailUfacturing method of a conductive substrate according to atol
ciaiiris   5 to 1the metal having catalyst ad ivity br the reducing
agent is a trarisi'on metal in a metallic ibrrn or an alloy
containing One or more of e metals The manufacturing method of a
conductive s bstrale according to claim 20 wherein at  least one of
ilsition metel or the ailoy is mctai secetcd from the group
consisting of Cu, Pd, Ag, Ru, Rh, Niand Au. [22;A couduetive
substrate manufactured by a conductive substrate manuihcturing method
as recited in any one of elaiMS 15 to 21, A nanufactnr 1:g; method of
copper conductor wiring, campy the step of forming, on a substrate,
aling netal hi for a reducing agent,           the step of drawing a
wiring pattern using a paint 3, slurry wh ;eh contains particles
having a core/she/II structure hasa us. a core regam composIng copper
and a abel region cOtiloOs igd particles comprising the copper oxide
onlayer,  -d the step ot treating the drawn whine. patternwhich
is'rnade from the pain mg shiny treatment solution which contains a
ellenagent for ionizingcomplexing the  



a agent fbr redumng a copper ion copper co npex to be made into  c
copper. [24]Copper conductor wiring manulhctrred by a copper
conductor wiring manuladuring method as recited in claim 23. [25;A
n'tanutact3ethod of a conductive substrprinrg;           the stop of
painting, onto a substrate, a painting slurry which coma ins
partie1es having a core/shell structure hay lie, a core region
compriia op copper and c. shel regwn composing a conper oxide thereby
forming a painted the step of subjecting the formed panted io
oidiidng treatment to di.e the distribtaion ofthe copper oxide
component gradualy fromvs/ region of the painted towardsubstrate, and
the step of treating the painted film subjected to the yid bring
treat ment  treatment solui on vitich contains a chen ical agent for
ionizi08' complexing the copper oxtde, and a reducing agent the
reducing a copper ion or)compLex 10 he made into metallic copper.
[26.1The manufacturing method ofa conductive substrate according to
claim 25, wherein 



the oxtduz.rig treatment-4-td by heating tepainted ulni in the air,
[271The manufacturing method of , conductive substrate according to
claim 25 or 26, wherein the chemical agent for ionizing or eomplexing
the copper oxide ise -elected From the group consisting of basic
nitrogencontaining compounds, salts of basic    ogen-containing
compounds, inorganic acids, salts of inorganic acids, organic acids,
sails of organic acids; Lewis acids 2ioximes dithizone,
hydroxyquinoline, EDTA, and P-dilsetories, The manufacturing method
of a conductive substrate according to 25 to 27, wherein the reducing
agent for reducing a copper ion or copper complex at Nast on selected
firm the group consisting of'hydrogenated boron compounds; ogena ed
alummurn compounds, alkylamineboranc, hydrazine meounds. aldchvde
compounds, phosphorous acid compounds, bypophosphorous acid
compounds, ascorbic acid. adipic acid, formic acid, alcohols, tin
(ii) co pounds; metallic i in, and vatilineS, [29] A conductive
substrateBfactured by a conductive substrate mann Unfit. mg method as
recited Ione of cktirns 25 to 28. [30] A manufacturing method of
copper conductor wiring, comptt. the step of drawing a wiring pattern
using a painting slurry which contains particles            re/shell
structure having a core region comprising copper and a shell region
couipns;ng 3 copper oxide onto a substrate,           the step of
subjecting the drawn wiring pattern, which is made from the painted
solution, to oxidizing treatment to decrease the distribution of the
copper oxide component  gradually from the outermost region of the
wiriag pattern toward the substrate,         the step of rcating the
wnrbp pattarn subjected to the OKK8 :ng treatment with a treatment
solution whmh confab:, achemical agent for ionizing or c:Copperoxide
and a reducing)t tot -ducing a copper on or copper con:ie. made n1:o
sir 



copper,p of washing away the treatment sointion. [311Copper conductor
wnns, manutacturedby a copper conductor wiring rnanutac method as
recited in ciaim 30. 




