
MTCROETCHING AGENT FOR COPPER, REPLENISHMENT
SoLUTION IHEREOF, Àr{D METHOD FOR PRODUCTNG

IÍIRING BOARD

TECTNNCIU, FIELD

S IOOOr] The invention relates to a microetching solution for copper, a replenishment

solution therefor a-nd a metho'd for production of a wiritrg boald,

BACKGROIJNDART

IOOOZ] In pmducùion of Brirrtecl wÍring boards, copper surface ie roughened for

impmving aclhesion when the copper sur{acrc is coated with an otching resisü, a eoldÊr

l0 resist or the like. As a methoil fur rotrghening, a mcthod of roughening the copper surface

with a microet€hing solution containing a speci.fic polymer c'<mpound a.c alesu{bed in

Patenú Document L or a micmetching solution containing a specjfic otganic acid as

descrùed ín Patpnt D"æumeut 2 is convenùionally known. According to the abovo'

mentioned nougheniäg method, adhesion ùo a eolder rBsist and thc like can be improved

f õ because deep irregutarities are forned on the copper eurface.

PRIORAHT DOCUME}.ITS
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PATE\IT DOCI]MEI\IIS

IOOOg] Patent Document 1: Japa¡rese Patent La'id-open Publication No. 9-41162

Patent Document 2: Japanese Patortt Laicl"open Pubücation No, 9'41163

SUMIVIARY OF TIIE IN\MNTION

PROBLEMS TO BE SOLI¡ED BYTIIE INVEì\DION

[OOO¿] In recent yeâr€, pitch narruwing (wirúrg miniaturization) of uopper wiring of

prinæd wirios boards has rapidly progreesed, and when tho copper wiring su¡face ie

roughened with a micmetching solution for the purposc of improving adhcsion to a soìder

resist and the like, probleme such as an increase ìn lcsi^stance a-nd brcalage due to a

decrease in width of copper wùing may occul depending on the etching amount. 'Iherefore,

it is r:equired to develop a micxntt',hing solution whirù can maintain adhesion tn a solder

re.gist and the like even with a low etching amount. The "etching amor.rnf' ¡efers to an

aveùâge etching amount (dissolvect amount) in the rlepth dircction, r¡rd is calculated f¡om

a rveight and a specif.c gravity of copper dissolvecl by a nricroctchìng solution, a¡rd a flont

¡lojcc'tion area of thc coppet surfaco. Thc same ìs tluc 1?l'thc "ctching ¿r¡nt)unt" bclorv.

IOOOS] The micruetchìng solutious closclrlrr;tl in Plrlent Dor:rulrr:r'rt 1 ¿¡rrrì Pntcnt

Docunielt 2 im¡u'ove adhesir-in b¡,folming clr.:cp ìr'r'cgirlurilrrrs orr tlro copller sr.u'fhcc,

26

lt0

t_



l-herefore, a certain etching amount (e.c. 1.ó Fm or rnore) is requirerl for maintaining

adhesion to a reain of a soLtler resist or the like. Accord-glv, it may be dìfficult to suppress

an increase in reeistance of copper wiring in a printed wiring boald requiring file wiúng,

t00061 The preseut invention hae been devised in view of prnblems aesociated with

5 conventional techniquea as described above, and provides a micrrcetr:hing solution which

can maintain adhesion between copper and a resin or the like even with a low etching

'ìmounti a repleninþment solution acltied to thc nicroetching solution, and a method for

pmduction of a wiring board wing the micrtetching solution.

MEAIVS FORSOLVING TIIE PROBLEM

10 IOOOZ] A micruetsling solution for copper of the present invention coneísts of an

aqueouÁr solutipn containing a cupúc ion, an organic acid, a halide ion, an amino group-

containing conpound having a molecular weight of L7 tu:400 and a pol¡aner, the pol¡aner

is a watersolublg pol¡'mer inclurling a polyamine chain and/or a cationic gruup and having

a weigbt average molecqlfl weight of 1000 or mole. When bhc concentration of the aminq

15 group-containing compdunal ts Lo/o by weight a¡d the conoenttation of the poþmer nBo/o

by weight, th¿i value ofAÆ of the microetching solution of the present invention is õ0 to

6000.

[OOO8] The meùhod for production of a wiling boalcl of the present invention is a

method for production of a wiring board which includes â copper layeq, the method

20 including û Dougbedng treatment step of bringing the mictoctching solution inbo conùact

with the eurfacê ofthe ooppèr layer to roughen the sruface.

IOOOg] The replenishment solution of the present irrvention is a repleniehment

solution which is added to the microet¡hing solution il thc method for production of a

wi¡'ing board. of the present invenbion, the replenishnrent s<.rlution consisbing of an aqueor:s

25 aolution containíng an organic acid, a balide ion, nn amino gloup-containing conpount{

having a molecular weight of 17 to 400 a¡rd a pol¡'urer. Thc pol¡.rne¡ is a water-soluble

polymer including a poþamine chain and/or a cationic gì:oup ancl havìng a weiglrt âveragp

molecuìar weight of 1000 or more.

[OOfO] The "coppey''in thc present invention may L-onsi-ql of coppe¡ ol msy ænsist of a

30 coppet alloy. The "coppey''hereùr refers co coppsr ol a copper allo¡i The "coppcllayef in

iùe pre'sent invention alco inclrrclc.-s ¿r copper n'iring ¡ritttelrt lit-vcr'.

EFTIEüIS OF THE INVÏ\NTON

ItlOttl Accor:ding to the preserrt. invcnt,ion, rtril:t,'si<-rrr betrvcclr (i()i)J)(]r'ancl a l'c¡in or thei
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Iike can be maintained even with a low etching arnount because unique fine irregularities

can be formed on the surface of a copper layer. AccordingÌy, wben the microetching

solution is applied to, for example, a prctreatment for step of coating with a solder resist a

printed wiring board requifing finc wiring, an incrcase in resistance and breakage of

copper wirìng can be suppressed.

BRIBF DESCRIPTION OF THE DRAWINCìS

[0012]

[F'ig. l] A surface photograph of a test piece evaluated as rate "3" in the soldering heat

resistance test.

[Fig. 2] A surface photoglaph of a test pìece evaluated as rate "2" in the soldering heat

resistance test.

[Fig. 3] A surface photograph of a test piece evaluated as rate "1" in the soldering heat

resistance test.

[Fig. a] A scanning electron microscope photograph (photographing angle: 45",

magnification: 3500) of a surface of a copper foil subjected to a roughening treatment

with microetching solution of an example.

[Fig. 5] A scanning electron microscope photograph (photographing angle: straigbt above,

magnification: 3500) of a surface of a copper foil subjectcd to a roughcning treatment

with a microetching solution of an exatnple.

[Fig.6] A scanning electron microscope photograph (rnagnificatron: 10000) of a cross-

section of a copper foil subjected to a roughening treatrnent rvith a rnicroetching solution

of an example.

[Fig, 7) A scatrning electlon nicroscope photograph (photographìng angle: 45",

magnification: 3500) of a surface of a copper firìl subjected to a roughening treatment

with a microetching solution of a comparative exanrple.

lFig,8] A scanning electron tnicroscope photogaph (pbotographing angle: 45",

magnification: 10000) of a surfacc of a coppct' foil subjected to a rougherring üeatment

with a microetching solution of an example.

[Fig. 9l A scanning electron microscope photograph (photographing anglc: 45o,

magnification: 10000) of a surface of a coppel foil subjected to a roughening treattnent

with a microetching of an exarnple.

IFig- l0] A scanning eleclron tnicroscope photograph (photographirg angle: 45",

rnagnifìcation: 10000) of a surfacc ol'a coppcr lbrl sLr[r-jcctcd to a roughcuing tt'catment
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with a micmetching solution of an example.

[fùS. 11] A ssennìng ele.ctÌon microscope photograph (photog,aphing angle: 46",

magnification, 10000) of a surfiace of a <2opper foiì. subjected to a roughening f,reatment

with a microetchingeolution of a cornpantive example.

¡ [Fig. l2l A scanning electron microscope photograph (phoøeraphing angle: 46,

magnifrcation: 10000) of a surdace of a oopper foil subjectcd to a lougheuing treabnent

with a mícroetching solution of a compalative example,

tFtg. 131 A eoanning elect¡on microsco¡le photograph (photographing angle: 46,

magnificatíon: 10000) of a su¡ûce of a copper foil subjected to a roughening t¡eatmenJ

10 with a microetrhing edlution of a comparative exa:nple.

[Fig. L4] A ecânníhg electmn nicroscope photograph þhotographins angle: 46o,

magnification: 10000) of a stuface of a copper foil subjected t<¡ a roughening treatment

with a miooet¡ùingeoluüionof a mmparative exaraple.

tFlg. 151 ,A s,cnnning electrcn miczoscupe photograph (photographing angle: 4õo,

15 magnification: 10000) of a eu¡face of a copper foil subjected io a roughening treatmenü

with a microetching sol¡rtion of a comparative example,

lfiç 16] A scotniug electron microsæpe photograph (photographing atgle: 4õo,

magnification: 10000) of a surface of a copper foil subjected to a roughening treatment

with a micmet¿hing solutiou of a compalative exarnple.

20 tFrg. J7) A ecáxning electron micrcscrpe phoøgraph (photographing angle: 46o,

rnagnificatiou: 1000) of a surface of a copper wiring pattern subjected to a roughening

b.reatment with a microetchirrg solution of an examplc.

[fig. 18] A scanning electron micrrsmpe photograph (photographing angle: 45o,

magniñcation: 1000) of a eurfâce of a copper wiring pattern subjected to a roughening

25 treatment with a microetching solution of a comparativc cxample.

MODIT FOR CAIIRYING OI-l'f THE INVrl.*NilON

loOra] <Microetchingsolution>

A micrroetching solution for cupper of the present invcntion L* an aqueous

solution containing a cupric ioq arr orgarúc ar:icl. a h¿rlide iou, m anino group-ulntaining

30 compounct having a molecrùal weíghi of 17 to 40() (heleinafter. alst¡ rcferreri to sirnpl¡' as

¡ìrr "lrnri¡o grtup'contairring compotrnd") ¿tntì it poþnr:r'. Cuntltcrncnts cortt¿ú¡rcd in the

¡rricructtiring solutiorr for coppol of the presont irvcntion ivìll l:cr du.s.rrliburl belnrv.

[oor¿] (Cupric IorJ



The cuprii ion acts ae an oxidriÌìt for oxiözing copper, ancl can be inchrded in a

microetching solutío¡r by blending a cupric iou source. Examplcs of the cupric ion sou¡v:

inclutle copper salts of orgunic acide, cupric cNoride, óupric bromide, cupric þdloxide and

cupric oxide, The organic acid to form the copper salt is not particularly limited, but the

l-r later-described organic acicl laving a pIG of 5 or less is prefenecl for properþ maintaining

an etching rate. The aforementioned cupric ion sources rnay be used ür combina[ion of two

or more thereof.

[OOff] The conoentration of the cu¡ric ion ie preferably 0.01 to 20oÁby weight, more

preferably 0.1to f0% by weight for properþ maintsining an etching rate,

10 looro] (OrsanicAcid)

The organic acid hae a function of díssolving cuppèr oxidized by a cupric ion, as

well as a function of adjusting pH. It is prefemed to use an orgaruc acitl having a pIG of 5

or less fmm tlre viewpoint of solubility of oxidized coppen Examples of the organic acid

having a pl(a of 6 or less indudê: ðaturated fatty acide such as fo¡mic acid, acetic acid,

1õ propionic acid" butyric acid" valeúc acid and caproic acidi uncattualed fatty acids such as

acrylic acid, c:rotonic acid and isocrotoníc acidi aJ.ipbatíc satruated dicarìnrylic auds such

as oxalic acid, malonic acid, euæinic acicl, glutaric acitl, adipic acid and pimeìic acíd;

aliphatic u¡rsaturated dicarbo:rylic acids euch as maleic acicli arumatic calborylic acids

such as benzoic acid" phthalic acid and cinnamic acid; car'boxylic aciùs havíng a

20 substif,uent, such as orycarborylic acids such as glycolic acid, ìactic acid, maÌic acid, and

sitl'ic acid, sulfamic acid, B'ctùoropropíonic acid, nicpti¡ric acid, ascorbic acid,

hydloxypívnlic acid and levtùinic acidi and derivatives thercof. The aforementioncrl

or¡¡anic acicls may be used in æmbination of two or more thereof.

[OOf Z] The concentration of the organic acid in bhe microetching solutiorr is preferably

25 0.1 to 30% try weight, more proferably 0.5 tn 26% by weight únnt the viewpoint of

solubility of oxidizcci copper.

loorsl (Ha-lide lon)

lltre halide ion has a frurction of aiding rlissolution of copperr fo forrn fi cnpper'

llyer sur{ace excellent in adhcsion, The halirle ion can be iruluclcd in ¿r rnicru.,tching

30 solution by bÌending a halide ion eource. tr)xamplos of the hnlide ion sorucc rnay be ion

stìulcrìs of ¿¡ chloritìc ion, â bromido ion rurd thc lilic. Spr:ci-ûc cxaml¡lss rheleof incìudc

111,¡[¡1¡çiitn:ir: acirl. hydrcrblon-ric acid, sodium clrJoride. r-:¿tl<irr¡n c:]úoliclc, ¡rt.rlassiulr chlc¡r'itie,

rrnruror.lir-rur <:ìilorirle, pof,a-ssirul ì-rromicle, soclju¡r lllourirlr:. c(il)Fcì'clrlr;r'idc. (:ol)pet bro¡nide.
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zinc ctrloride, iron chloride and tin bromide. Examples of the halide ion soruce incìude, in

addition the above-mentioned compounds, compounds capabie of dissociating a halide ion

in a solution. Tlhe aforementioned halide ion sor¡rces may be used in combination of two or

more thereof, Particularly, it is prefored to compound a ciloride ion source for forming a

5 copper layer surface exeellent in adhesion. For example, cupric chloride can be used as a

compound having both effects of a halide ion source and a cupric ion source.

[OOfg] The concentration of the halide ion in the microetching solution is preferably

0.01 to 2Q% by weight, more preferably 0.1 to ZÙo/oby weight for forming a copper layer

surface excellent in adhesion.

10 [OOzO] (Amino Group-Containing Compound)

The anino gmup-containing compound is blended in the microetching solution

together with the laterdescribed polymer for forming fuie in'egular{ties on the copper

layer surface. The amino group'containing compound is not particularly timited as long as

it has a molecular weight of 17 to 400 ancl includes an amino Soup, but a compound

15 having a molecular weight of 17 to 250 and induding a¡ amino group is preferred from the

vievpoint of solubiìity. The "amino group" refers to any of 'NHz, -NIIR and -NRR', where

the R and R' each independently represent a þdrocarbon group that may have a

substituent. The amino group-containing compoturd. for use in the present invention is a

compound differênt from the above'desøibed organic acids and djfferent from low'

20 molecular-weight components of the Later-described polymers.

IOOZf] Specific examples of the amino group'containing compound includes ammonia,

ammonium ion, methylamine, dimethylamine, trimethylamine, ethylamine, diethylamine,

triethylamine, ethylensfiemine, anilinq monoethanolamine, diethanolamine,

triethanolamine, N-methyldiethanolamine and the like. An ion such âs an ammonium ion

26 ca¡ be included in a microetching solution by blending an ion source thereof The amino

group'containing compounds may be used. in combination of trvo or more thereof.

Pamicu-larh one or more selected from ammonia, ammonir:m ion and ethylenediamine

is/are preferred for forming fine irregularities on the copper ìayer surface. For example,

a-monium cÌùoride can be used as a compound having both effects of a haLide ion source

30 and an ammonium ion source.

ÍOOZZ) The concentration of the amino group'containing compound in the

microetching solution is preferably 0.005 to 2O% by weight, more preferably 0.1 to t0% by

weight for forming fine irregularities on the copper layer surface.

loozgl (Polymer)
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1l'he polymer for use in the present invention is a wafpr-.qoluble polymcr

íncluding a polyamine oìrain and/or a cationic gloup and having a weight avetåge

molecular weight of 1000 or nror€. The poþme¡ is blended iù the microetching solution

together with the above-described amino group'contåíning oomporurd for forrning fiue

5 irtegulaúties on thc copper layer suface. Apoþmet having a weigùtt average molecular

weight of 1000 to õ000000 is preferable ftom the viewpoint of water*solubility. The

"weight avcrage molccular weight" ie a value obtained in terms of poþthylene glycol by

gel pcrmeation chromatoglaphy.

[oOz+] Specfic exarnplos of the polymer fndude quater,nary ammonium salt'type

L0 polymcrs sue,h as a quaÞrnary ammonit¡m ,salù'tyBe gtl¡rene poþmer, a quatornary

arnmonium salt'type aminoalþl (meth)acrylate poþmer,,a quaternary ammonir¡¡n s¡dt-

type dialylarnine poþrncr and a quaternary ammoniu-m salt-type rliall¡'lar:rine-

acrylanúde copolymer; polyethyleneimiire, poþ.alþlene.polyamine poþmers tf a sa-lt of

aminoalþl acryla¡nide, alrd. cationic cellulose derivatives. Examples of the

l5 aforementionerl salt include þdrocÏùoric acid salts, The aforementioned poþmers may be

used in combin¿rtion of two or mors the¡eof Pa¡tisularþ, one or more selected fium

quaternary amrnoniurn ealt'ffio poþmers, polyethyleneimine ancl polyalkylene

polyamirre idare preferrecl for fotming fne iryregulårities on the copper Layer su-r{ace. As

the poþmer; those l.h¿rt aro commercially available as antistatic agents fclr resins and

20 fibers, pol¡znel coagulants for wastewater treatnent, conditioning componente of hair

conditionets and so on may be usad.

[OOZ0] The concentration of tlre polymer in the micloetching solution is preftrably

0.0001 to 0.01% by weight, more preferably 0.0002 tß 0.tJ05% by weight for forming fine

ilregularities ou the cspper layer surface.

2ú IOOZ6] In the ple.sent inveniior¡ where the concentration of the a¡ri¡o gloup-

conlairúng com¡lruncl is A% by weighb and the concenbratir¡n of the pol¡'rnel is ts% b1'

weight, the ftrmror and latter components a¡e blended so that the value of A/B is õ0 to

6000. In this rvay, irnique frne irrrpùarities suitable for adhesion to a rcsin a-rc formed on

thc cr.rppor laycr stu'ftcc, Rnd thercfbre adhesion bctwcen copper and the resin can bc

30 rnaintained erren rvith a loq' etchi¡rg amount. Àcær'rlíngly, when the microetching solution

t¡f tho ptcscnt i¡rvt:rrt,iorr i,. applicd tr-¡, for examplc, a pretreatmcnt fol stcp of coaling rvith

a sr¡liler lesist. l lilinrecl rviring l¡o¿rrrl r'eqr,riling lìno rviling, an itrcroa¡;e in t'esistrirìfr,) of'

c(Jpp(lr lviring <li'r.¡ì i',, srqrlrlc.sst';ct hcrr:¿ìusc [hc, \A,iclth of co¡r¡rcr rviling r:¿tn lxr c;isil.t"

Itrairitirìl¡r,d, i;ril't ì,r:r'. .incr, l.lrr: elr':lting l¡nlrult. r:irn ì¡e teriurx;<1. LcllJltt:emerr[ ü"r,r¡ltrt;':-r' r,l'
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the micmetching ¡'olulion c¡rn be reduced. Consegtrently, reduction of running costs is oasy.

The valuc of rVB is pleferably 100 to 6000, mono preferably 300 to 6000 for forming, on tlre

cnpper layer surfäce, fine iuegrùarities stritable for adhesion to a resin.

[0027] In the present invention, where tho goncentration of the halicle ion js C% by

5 weight and the concenùrabion of the poþmer is B% by weight, the value'of C/B is

preferably 1500 to 1õ000, rnorc preferabþ 1600 to 16000, fiuther prefnrably 1800 to 15000.

When bhe value of CIB i.c in the aforementioned rqnge, fine irregu]arities suitabl.e for

aclhesion to a resin are easily forned on the copper layet su¡face. Where the concentration

of the cupric ion is D% by weight and the concentntion of the polymer is B% by weight,

10 bhe value of D/B is preferably 1500 to 10000, ûióte pæfe¡ably 1500 to 9õ00, fixther

preferably 1500 to 900O from tho snme viewpoint as above,

loozel (OtherAdditivcs)

The microetching solution of the preeent'invention mây contå.in components

other than those described above. For example, a nonionic surfaqtâxt may be added as an

1õ antifoaming agent to the mioloetchi¡g soluùion of the preeent iuvention. Nonionic

eulfactants that cal be used in the present invention a¡e thoeß having no polyamine chain.

A salt such ns a sodiurn salt or pota^ssium salù of an organic aeid may be addecl for

reducing vadations of pH druing roughening treatmenl and a comploxing agent such as

pyridine may be added for improvíng dissolving atability of copper. In acldi¿ion, varions

2A adclitives may be adcled as rcquired, When these additives are added, the concsntration of

the additives in the microetching solution is about 0.0001 tß 20% by weight.

{OOzg] 'lhc micloetchi-ng solution of tàe present inyentíon can be easiþ preparcd by

diesolving thc aforemcntioncd components in ion'e:rchanged watet or the like,

[OOsOl <l\Iethod for Procluction of 'Wiri-ng Board>

25 A methr¡cl frrr production of a wiring board in the prcsent invention is a method

for ¡rloduction of a wiling boarrl including a copper layer'. ilhe methocl includcs rougherúng

troa(.ment step of bringing l,he above-described microetchÍng solution of the prescnt

invention into cnntach with the sulf¿rce of the copper layer to roughen the surface. V/hen a

wiling boarcl inclurling a plulality of copper layers is produced, only one of the plulrùit.y of

30 copper lAvels rne¡' hc ¡reatcrL with the microotching solution of the pre.sent invcntion, or'

two or' ìnr.;r,'r-, (:(ìÌ)].)L:l' l¿ìvels nia¡ ll<r ttcate.cl witli tìre micrcle tching soluliort of the l)r()s(ìut

inr,r¡¡rt,ion.

lOûSll '['lrt: r'tuqli(,ning irr¡ltnlertù stlp is noi paflicrrlar']r. 1ìmitncl. ar.,d cxrrrnplr:s

Ilrcr,,,trf ¡¡1 1¡¡rlr ir ]ìlci h,'rj in ''.,'irii:lr ¿l rnir:nruii:lLing s<ilttitorr ì.r sp.-a,¡'ctl Ltr liu: ,:ut'ft<:t: 'il'it
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copper layer to be treated and a method in whie,L a copper layer to be treated is dipped in a

microetching solution. lYhen the microetching solution is sprayed, it is prefen'ed ø
per{or.n etcìring ¿¡ ¿ nric.roetohing eolution temperature of 10 to 40"C and a spr¿ry pressuüg

of 0.03 to 0.3 MPa for õ to 120 seconds. l4¡hon the orpper lnyer is dipped, it is preferred to

5 perf,orm ei;ching at a rnicroetching solution terq¡rerattüe of lO to 40"C for 5 to 120 secouds.

l'ru'thermor€, rvhen the copper layer is dþpecl in a miæoetching solution, it is prefereci to

blow air into the microetching solution by, bubbling or the ìilre go that a cuprous ion

generated in the micrr¡etchi¡g solution by et¡hing of coBper is oxidized to a cupric ion. An

effluenù disposal fbr the microetching solufro¡ of the present.invention afler use is easy"

10 The disposal treahnent car be perfomed by a geùeral rimple methotl using, for example,

a neutr'¿ùizer, a polymer coagulant or the like.

IOOgZ] In the present invention, the t'value of the eurface of the copper laycr after

being brcught into contact $'ith the microetchiog solution is plefürably 70 or less, more

prefer¿rbly 40 ûo ?0. The L' value is a brightness Li in.the lia'o* color syetem (US Z 8729),

16 andis meaeured by the mettrod rlesc,ribedinExample tlescribsdlater. The irtegularities of

the oopper layer surface tend to become finer as the L' value decreases. Vv'he¡r fine

irregularities srútaìrle for adhesìon to a resin are formed òn the copper layer surface, the L*

valuo tends to IâU within the aforementioned.range,

[o0eg] The L'value of the eurface of the copper layer can be mnt¡olled to fall within

20 tho above-tlescribecl range by adjus+ing fls csmFounding ratio of the microebchiug soluùion

or adjusting the otching amount. That is, in one eabodiment of the prtseut invention, the

compounding ratio of the microetching solution can be adusted or the ctching âmount

(etchíng time) ca¡l be adjusted so that the L'value of the copper layer surfaee falls Ìvitlún

the aforcucrrtioned rânge. For example, in the pmduction method of bhe present

26 inveniion, after the copper layer srufatre is subjected to a roughening trcatment. with a

rnicroetching solurion, the amount of the laterdescribecl rcplenishnrent solulion to be

added and timing of arÌdi¡g the replenishment eolution can be controlled whiìe lhc L'

valtre of thc copper laycr surface after the roughening treatment is monitoled. The Ii
vah¡e is onc of ìnrliccs for evaluating the shape of irregularitiee of thc tuppel layer su'face,

30 :¡nrl docs ntrt. nr)ccss¿u'ily courespond one'to-one wil;h thc shape or siz¿ of the in"eguluricics

rlf the (rop1)r:r!' lar"cr strr'filr:e. 'l)rerefbre, an L' vnlue of the cupper lerl'cl sulface, whir:h is

nìi.)sl.,ènìl¿ìblt: I'or ¿rrlhc*qir¡n lo a tesin ol the likc. ln¿ry vary dcpending o¡r l.hcr cour¡<tsilir;n ul

[he llricl'c¡r.rt.e ltirtg -*LrhrIion. ¿rncl thc ]jke,
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[OOg4] In the preseut invention, the etching a'nou¡t in roughenrng the su¡face of the

coppet layer is preferably 0.05 pm or more, more preferal¡ly 0.15 pm or. more fol improviug

aclhesion to a resin. The etching amorurt ie prcferabþ 1.0 ¡-tm or less, more preferably 0.7

Fm or less for suppressing an inc¡ease in resis.tarrc€ and breakage of wiring by reducing

5 the etching amorxrt in a pretreatment for step of coating with a sokler resist a printecl

wfuing boa-r'd requir:ing fine wiring, or the like, Putting this togpther, the etching amount

in mghening the surface of the coppe¡ layer is prefelabþ 0.05 to 1.0 ¡rm, more preferably

0.15 to 0,7 Um.

[003õ] In the pr€sent invention, it is prefe:red to wash the roughened copper layer

10 surfaco with an acidic aqueous eolution for renovirtg generated smut after the mughening

treatment step. As the acidic aqueous solution to be used for washing hydrochloric acid,

an aqueor¡s sulfr¡ric soluhion, a nitric acid aqueor.rs solution and the lile can be used, bub

þdrochloric acid is preferletl becar¡Be it has loss influencs on a mughened shape and has

high amut removing perfornance, trïom the viewpoinù of smut ¡emoving performance, tht:

16 acid concenfration of the acidic aqueotur solution ie prefrrably 0.8 to 36% by weight more

pre.ferably 1 to 10% by weight. The washing method is not particulorly limited, a¡d

examples thereof include a meühod ín which an acidic aqueous solution is sprayerl to a

roughened copper layer sulface and a method in which a roughenerl copper Jayer: is öpped

in an acidic aqueous solution. lVhen the acidic aqueoue eolution is eprayerl, it is preferrcd

20 to perfotm $/ashing at an acidic aqueous solution temperabua of 16 t¿ 35"C and a spr&y

preserue of 0,03 to 0.3 MPa for 3 to 30 secondõ. When the oopper l4yer is dipped, it ie

preferred to perfonn washing at an acidic aqueous solution temperature c¡f 15 tn 3ö"C for 3

to 30 seconds.

[O0ae] The roughening treatrnent step is prcferably step of roughening the surface of

25 the copper layr:r while adding a ruplenishmcnt eolution to the niicroetching solution,

wherein the rcplcnishment solution corrsists of an aqueous solution containing an organic

acid, a halidc ion, ân amino gmup'contâining compound having a nolecular n'eigh¿ of 17

to 400 and a pol¡'mer'. t\ccording\', the concentrations r¡f the components in the

nicroetching solution during trcatmenl ca¡ be propody mainiaìned. Timing of adding bhe

30 r:eplcrrishmcrrt solution uray bo appropriately set ac<nrding to the contxrntration c<¡ntrol

rangLì of each <nrn¡tunt'ni or the like 'l'he contponent-q in the replcnishlrrent solutior¡ arc

silnilal l,o l"he c:orn¡trrrrent-r containocl in the microctchi¡lg mìrttiott of ihe pr"cseu(. irrvr-,rrtulr

d t: -"t:ri lletl ¡ìbt ]t'çr.
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[OOSZ] The concenhations of the ¿emponents in the replenishment solution ar€

appropriateþ adjusted according to the ûútial concent¡ation of a micmetching ¡olution to

be used for heatment, or the like, and 6r exemple, ifthe coucent¡ation of the organic acid

is 0.õ tß 30% by weight, the concentrafion of the hali¡le ion is 0.1 to 20% by weight, the

5 cone.entration of the amino group-coût/aining compoundhaving a molecular weight of 17 tn

400 is 0.05 to 20%by weight anil the concent¡ation of the polymer je 0,0001 tn 0.02%bV

weìghg the concentrations of the components in the mictoetching solution cluring

l,reaùment can be easiþ rnaintained.

IOOæI Tho replenishmont solution can be easily prepared by dissotving tho

10 aforementioned oor¡ponents in ion'exchang€d ivater or the liko.

[0039] After the treatmeirt with the microetching solution of the present invention, a

breatnront with ¿rn aqucous solution of azoles or a¡ alcohol solution may be per{ormed a^s

dieclosed i¡r" for example, U.S. Patent No, 364õ772 in order to ñ¡rther improve adheeion to

a resin. Furtiher, after the tre¿tment with the microetching eolution of the present

15 inventioq an oxidation treatment called a b¡own oxide treab¡ent or a black oxide

úreatment may be pelfonned.

[Oo¿o] llhc micloetching solution of the present invention can be widely used for

roughoning á copper layer sur{ace, and so on. Parüicularþ unique fine irtegulatities

suitable for adhesion to a resin are formed on the suÌfÂce of a copper layer h'eateil, leading

20 to eritisfâcùory arlhcsion k: resins of a prepreg, a solder reeist, u dry fiìm regiet, an

electrodeposition resist and the like. The mionetching solution also provides a surface

excellent in soldelability, anrl is therefore particularþ tueful fot production of variorn

printed wiring boarùs including those for pin grid a¡-av (PGÐ and tho¡c for baìl grid

array ßGA). It is also useful for surface treatment of a lead frame, Partícularly, when the

25 miqroetching solution is applied bo a pretreatment for step of ooating with a solder resist a

printed wiring boa¡'d requiling flne wiring an increase in teeistance of copper lviring can

be suppressed bccauso the etching arnourrt can be reduced.

DXA}{PLES

[00¿f] Exarnplcs of the plescnt inventjon atc described along rvith Compalative

30 Exarnples. '[he plcsent. invention shor¡]d not be con^strued to be limited ro Exarnplos below,

[0042] <'[\ratr¡cntn,iiìli\,ticrnetchirrgsolufirrn>

Al upr>-xv resilr'írrrprr:gnut€d gìas*< fabric co¡lper-clad laminatcrl irnanulâctru'crrl

ln'Hiiauhi (ille¡rnicirl (.lr¡rlrpirnl: ì,Èr1., tlldt,rì¿ut1e:MCL-E'67, 1() cm x lt)cm, hhir:kncss 0 2

l_1



nrr:o) with copper foil,s having a thickùess o{ 3ó Fun lami¡ated to both surfüces of an

insulating subetrate was provided ag a test board, Next, oue surface of the test board was

sprayed, at a qlray pressilrrê of 0.0õ MPá ü'ith each of microetching solutions (ZS"C) shown

i¡r Tablen 1-1 tÆ 1'5, and etching wae perforneal with the etching time adjusted so as to

5 have an etching amount of 0.õ l¡m at the one surfac? of the test l¡oard. Then, thc test

board was washed with wate¡, anal the etching-freated sudaoe wae dipperl ín hyihochlor{c

acicl at a temperature of 2õ"C ûydmçn chloride concentration: 3.5% by weight) for 10

seconds, and then wa€hed witlr water a¡il dried. The remainder of ihe cornponents of

each of the microet¿hingeolutione shoWninlbbles 1-1 to L-5 ie ion-exchangedwater

10 [00¿g] It should be noted thaü the,micmoetching soluùion of Comparative Exa-mple I
shown in Table 1-1 is idsnticalin oomposition ùo thä microetc,hing solution of Example 1 in

Patent Document 1 (JP A 9'4116Ð d€scribed above. "EPOlvtrN P'1000" used here is an

aqueous solution hâving, a polyinef cotrtènt of 30% by weighù, and therefore the

rnicroetching solutioÀ ofE¡ranp.l€'li¡ Patoät Document 1 (Comparative Example 1 shown

15 in Table 1'l below) ha¡ apo\ncræRc*e¡t¡aliçn G) of 0.00016%by weight.

toø¿l <Evaluation ofAdheeíonty SotAeri¡gHeat llesiståncp TþsÞ

An eporry resia'impitgnated glaas fåbric p¡eprcg (manufacttued by Hitachi

Chemical Company, Ltd., tradq'n-am€i GEA'6?N, thickness 0.r md was laminate(t to the

otchiug-treated su¡{ace of the teet board after drying by laminating press (press pressure:

20 30 IVlPa, teurperatur',e1 t7OoC, tírire: 60 minutes), Then, thc peripherul part of the

larninatcc{ board was cut off to prepare a test pieoe. The iest piece was lelì standing ab

I20'C 0elative humidity: 100%) for 2 hours, and then dipped in a urolten soldel bath at

22l0C for lJO seconds in acc¡rdanoe with üIS C 6481. The tcst picces after dippìng wer€

visually obsewecl, and evaluaüíona wete perlbnned as follows: those having no blister were

Zit ratect "3' (see l,'ig. Ð; thoee having a blister having n maximum diamctcr of les,s bhan I
mm wer:e rated "?' (see X.ig 2); a¡d those a blister having a rn¿lximu-¡n rlia:neter of 1 mm

or uìoÌ'e werc ratctl "1" (see Fig. 3). The rtsults are shown ur Tables 1'1 to l'5. No bli^ster

is to bc observed when aclhesíon between the ulppor foil and the rtsin is sar.isfactory.

[oo¿s] <EvaluationofRoughened Surfaoe by L- Value>

3l) For: the etching-treateil su¡face of the test board aftcr drying, thlee aÌ'ea.c were

llhitr';rr'il5' .sr;k,lctcrrl, L- valr.res at tho areas wele t¡cr¿tstuctl rtsing u cc¡lol'rlifft.rlcnco lur:tut'

rrr¿irrufirc[turd lty IíONICAVIINOUIA" INO. (Moclrr]: (lR-I0), ¿ilrctrttr rlv{-1r'¡ìg('valtte thet'cof

rr ir: i'¿rlr:rrl¿r trrl. il'hc lcsrtits ¿uc shown u Tablcs 1 1 to i-'5.
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[OOf fl As shorvu in the reeults in Tables 1-l to 1-6, Exarv'ples of the present inventíon

rvere all satisfactory fur adhesion evaluation as they were rated "8' or "2" oven ryibh a low

etching amowrt of 0.5 ¡un. On the other hsrrd, Comparative Examples wer€ all ra,ted "1".

These results show bhaú according to the presênt irlention, ad.hesion bctwcen cupper and

a resin can be maintained evenwith a low etching amount.

[OOOz] When comparing Examples l and 2 ancl Cornparative Ex¡'¡ples 4 to 7,

compowrds blended in the micnoetching solutione of these Example.s and Comparativc

Examples are the sarne, and. only the blenrling amounts thereof are dilferent. Frpm the

fast that Dxamples 1 and.2 were rated "S'for adheeion evaluation, whereas Cornparative

Examples 4 tÐ 7 were tated "T''for sdhesion evalu¿tiou, it is apparenù that in bhe pæsent

invention, adhesion betvseôn coppeÌ and e resin csn be maintained even with a low

etching amount becnuse the microetching solution contains specilic com¡>onents and ihe

blending ratio thereof fatls withh a dpecific range.

[Oofg] <Surface Obseryation and Cross Secüion Obseryation>

An electroþíc copBer foil b¿ving a thie.kness of 3õ ¡un was tleated under

condifio¡rs ide¡tical to thoss forthe heahentwith the nicmetching solution of Example 1,

followed by túservíng the surÊce anrl cmes sèction of the treated coppel foil using a

scanning eleehon microscope 6EnD (Model: JSM'?0004 manufacturcd by JEOL Ltd.).

SENI photog'aphs thue obtained a¡e shown in Figs, 4 to 6. Also an electloþtic æpper foil

har.ing a thicknees of 35 ¡rm was h€ated under conditions identical to those for thc

treatr¡ent wìth the micmetching solution of Comparative Exnruple 2, and thc stuface of

the coppcr foil was observed using a scåmdng electron rriuoscopo (SENÐ (Wt.rdel: JSM-

?0004 manufactured by JEOLLTÐ. fu SEM photo$aph thus obiainerl is shown in Fig.

7. Frorn comparison of Fig. 4 and Fig. 7, it ie apparent that according to the pleaent

invention, fine ilregularities ca¡r be formed over the entire sr:¡face of thc coppcr layet even

wilh a lorv etchíng amount. It is rnnsidered. that accotding to bhe prosent Ínvention, the

surfüce area of the copper layer incrcases because a large number of fine irre'gularities are

fonned over thn ontile etufaco, so that high adhesion ùo ir resin ot thc likc is achieved even

with a low etching ¿tmount.

[OO¡¿] For cnnrparing in detail the roughened shnpe obtained trsirrg the rnicloetching

..rulrrtion rlf thr.'l)rescnt inve¡rtiolr anrl thc roughclnecl sha¡;c ol¡t¿uncd rtsing a rniclni'tching

solr,rlrrr¡: rvrih f hc v¿rlr¡e of A/B faìling out ol'the lungc af. it) l,,t (ì000, observätjou.s tvr:re

r:rrrrlc rçl¡ir ¿ut Sfil.V accolcling tr: thc pru;eciiue shr¡rvn bcloir'.

l0
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[OO0S] Electlolytic copper foils having a thicknese of 35 ¡rm were tre¿rted under

condiùione identical to thoee for the tÈatments with the microetching solutions of

Examples 1, 2 and ? and. Compar.ative Examplee 1, 2 and 4 tn '1, respectively, followed by

observing ùhe sru{aces of the treêted copper foils ruing a scanning electron rnicroscope

5 (SEÀ,O (Model; JSIU'?000E manuûrctr¡¡ed by JEOL Ltd.). Fig. 8 (Example D, F'ig. I
(Example Ð, Fig. 10 (Erample 7), Fig: 1L (Comparative Example 1), Fig. 12 (Conrpalative

trJxample 2), Fig. l3 (Comparative ExamBle 4), Fig. 14 (Comparative Example 5), Fig. 1õ

(Comparative Example 6) anil Fig. 16 (Comparative Example 7) sho.ð, SEM photogrnphs

(photographìng angle: 46o, magnification: 10000) taken at the time of StsM obscrvat^ion.

10 [Ooa6] [Yqm oomparison oJ Examp-le 1 Gie, 8) and Example z (Fig. 10) with

ComFarative Example 1 G\g, 11), Comparativo Exampte 2 (Fig, 1Ð and Comparative

Exanple s (Fig. l4). ít is apparent that diftrent roughened shapes a¡e ûrrmed at valucs

lalger i;han and. emaller'tbå¡r 6000, tb.e uBper limif ûfA/B defi¡red in the present invenüion.

Fri¡n compalison of Example Z $\* 9) with Comparative Exampìe + þig. tS),

l5 f,omFarative Example 6 (Fig. 1O) gad Gomparative Examplo 7 Fig. 16), it is ap¡rarent

thnt different mughened shapes a¡s forned.atvalues largerthan and smoller tha:r 50, ühe

lower ìírnit of A/B clefi¡ed in the present invention. That is, in Exampìes 1 aucl 7 with a

value of A'/B smâller than the upper limit, finer rougbened shå.pes rvere obtained as

comparcd to Compalatìve Examplee 1,2 and 6 with a value of A/B largcr than l.ho upper

20 ì-rmrL, and in Dxample 2 with a value ofAÆ l¡rger than the lower li¡út, a ûnrrr roughened

shape rvas obtained as cotrlpared to Comparative Exanrples 4, 6 and 7 with a value of A/B

smaller than the lower trinit, The mughened shapes of Comparative Examplc.s 1, 2 and 5

and Comparative Dxamples 4 6 and 7 aæ such that cone-shapecl pmjections having a

srnooth surface lie in a row, whereas the roughened shapes of Examples 1 and 7 and

2õ llxample 2 aro such that fine irregular shapes and protrusions ara fi.u'ther formecl on the

sullirces of projectious. Thue, it is considered that in Examples, satisfactory adhesion rvas

achieved cven rvith a low etching amount because a unique roughened shape is fotmed on

the cop¡rcl lal'er surface when the microetching solution cf the present invenbiorr is used.

[OOSZ] <llvahr¿rtion ofAdhesion to Solder ResisÞ

30 One srufirca of arr eìec{,rolytic coppor fbil having u thicrkness ol'35 ¡rm wa"r

slila¡'erl u,ith l.llr: rnir:x¡r:1,ching solntion Qf¡'<.') of ear:h of tìxample I and Oorlplr:auive

l'ìx:rlr¡>[c I ai l spr';r¡'prosstrle of 0.(]ã l\lPa, ancl etchinc rvas ¡>clfr;nrrertv,,ich the i:lchilg

tunr: ¿rri.ir.tstr:rl sr¡ {hnt, tìre etchrn¡1 amrrrurb at the clr¡r:tlo1.}'t,ic coplx)r'iì¡i-l sru'firce beciurro the
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value shos¡n in Thble 2 below. Then, the copper foil was washecl wi.th wabet', and the

etching-treated surdace waß dipped in hyilrochloric acid ar a temperatute of 2õ"C

$ytlroæn clrtoride concentrtioni 8.60/oby weiehÐ for 10 seconds, and then waehed with

waüer and dried. ,{photoeensitive liquid soìder reeist (marufactured by l{itachi Chemica-l

5 Company, I,td., trade name: SR'?300O was applied in a thickness of 20 ¡rm to the etching:

trcated surfiaoe of each copper foil after dryingl and curcd. Theq as a backing pad, a

copperclad lamin¿trsfl sheeù (manüfactured by Hitachi Chemical Company, Ltd., trade

namet MCL'E-6Ð wa¡ bonded to the solder resisü layer surface by a doubls sidecl tape,

followed by cutting onþthe electrplytic cq)per foil part in a line sìrapo having a width of I
l0 cm. Thoreafte4 the,þeel,sûtêrgûh N/rud between the copper fbil cut in a line shape and

ihe solder reeiet layer was msasured acoording to JIS C 6481. The results a¡e shown in

Table 2.

loooel P,rhbtêzl

I ir IOOSS] When the mícro€tching solution of Exnmple 1 rvas usecl (Tbst Examples 7tn'ù,

che pcel sürength reached 1,0 N/mm in ûhe TÞst Exarnple 3 rvher€ the erching amount waË

0.? ¡rn. Ou the oùher ha¡d¡ when the microetching uolution of Comparative Example 1

rvas used (Tbst Examplee I to 14), a¡ etching amount, of 1.5 frm was neces.sary for

achieving a peel shength of 1.0 N/mm (ïbst ld"artpte f4). and it is thus zrpparent that in

2A Eranrple 1, a comparable peel strength can bc acbjevecl in an crching amounL sma-ller

ll.,ar: th¡rt in Correpalative JJxa¡nplt: 1. This result is considel-t¿cl to hc ascriL:aillc to a

tüfIi:rence behveen thc roughericd shupe obtainerl iry thc i:'liclnctrlur:g soluLíon rrf lìxlimplcr

i i*ntt tht¡ xltrghenecl shape r¡tttaìnc.d hy thr: :ttict'or,rî<rhitrg ;r¡lutLon t;f Oompi,rr';rltvt:

Peel strength (N^nrd

0.7õ3

lbst, 0.807
lbst 1.006

1,5

1.014
r.0r.9

0.409

0.512

0. I
Tbet 1.0

lbet
0,649

ó

0.793

lbst L4 1.6 1.003
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tìxample 1. That is, as described abovo, it is consideretl that ar:cortling to the microetching

solution of hample 1, a unique fne rcughened sbape diffelent fitcm that in Compalative

Example L ia obl¿ined, so that adhesion between copper and a r:esin can be secur:d even

with alow etching amount.

5 [0060] <CompailsonofWiringShapes>

A wiring board har.ing a copper wiring pattern with a line/space û,lS) of ZS

yú125 ¡rm and a beight of 20 ¡Hn was plovided as a test boald. The coppcr wiri¡g pattern

of the test board was spr-8yed :with the microetching solution (zs"C) of each of Example 1

and Comparative ErarFple 1 at a Bpray prcssure o10.05 MPa, alcl ctching was performed

10 with the etching time adjræted so as to have an etching nmount with which a peel

strength of 1.0 N/mm was achieved in the <Eva-luation of Arlhesion üo Solder fusieÞ.

That Ls, the etching am.ount wae 0.7 F¡n for Exarnple 1, ancl the eh]úng arn<¡unt was 1.5

pm for Comparative han¡le 1, lhen, the test board was washed with water, and the

etching-treated s\uhoe was dipped in hydrochloric acicl ät a tÆmperature of. 26'C

15 (hydmæn clùoride oonc€útrÊtion: 8:6% by weighÐ for 10 seænds, anrl then washed with

wate,r anrl dried. IliÞ o-opÍer wiring pattern a-fter treatnnent was observed using a

seanning e.lectron microsoopo ßEI\,Ð (Model: JSM'700O8 manufact.ulecl by .IEOL Ltil.
Fig. 17 (Example Ð and Fiç 18 (Compalative Example 1) show SEM photograþhs

(rhotographing angle:46", magnifi.cation: 10@) taken at the bimo of Stril'I observaiion.

20 [0061J When oomparing Fig. 1? a¡d Fig. 18, ii is apparènt [hat rvhen the microetching

solution of Comparative Example I ie trsed, br aclúeving a peel ,strenglh compalable to

that in Example 1, both the width and height of copper rviling mr:st be marle smallet as

u;mpared to Example 1, learling to decrease in cross-section¿-l area of wìr-ing. Fmm this

result, it is apparent that accotding to thc present invention, adhesion tr¡ a resin can be

25 maintained rvithor¡t significant\y decreasing the cross-sectional area of wìr'ìng, so that an

increa.se in resistance of copper wiring can [¡e suppres.sed, Fruthei'. t]tr: present invention

rnay' be r¡"seful particularly in pruduction of a printed wiring boald of'ñle w:iring which has

¿r narro\¡/ wiring pitch 0inelspace) because problem.s such as hreakage har'cilv occur even

rvhen copper wiringis made üo undcrgo furthcr pitch nar:r'owìng (wiring mirriaturìzatiorl,

3lì
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I, A micmetching solutiorr ñr coppe¡, coneieting of an aqueow solution containing: a

cupric ion! an orgardc acidi a halüle ioni an amino grou¡r-contajning compound having a

5 moleculal weight of 17 to'400; and a pobmer, whe¡ein

the polymor is e watersoluble polymer including a poþarníne chain and/or a

cationic gmup aud having a weighù av€rage molecular weight of 1000 ol mora, arul

where a oonbenfuaüion of the amino grrup-containing cìoìnpound is A% by

weight and a concentratkinofthepolymer nBo/obyweight, a value ofA/B is 50 to 6000.

10

2. The microetclÍing çolutio.n aæording to clåim 1, wherein where a concentration of the

halide ion is CD/oby qreight a¡d tàe concentration of the polymor ís B% by rveighq a value

ofClB ig 1õ00 to 1õ000"

tr5 3. the microetching solutlÕn aocofatiúg:to claim 1 or 2, wherein where t concentration of

the cupric ion is D% bl¡.¡reight and the concentration of thc poþmer is B% by weight, a

valuo of D/B is 1600 to' 10000.

4. The microetÀing solution ¿¡so¡rting to any onr¡ of cl¡ims I to 3, whertin the

20 concentration of the po\rmer iË 0.0001 tn O.OL% by weight.

5. The microetching solution accorrling to any one of claims I Lo 4, wherein the arnino

gloup-@ntaining @mpound is at least one sr¡lested from anmonia, ammonium ion and

ctþlenediamino.

2l)

0. The rnicroetching solution accor'ding to any one of claims 1 ln õ, wharein the polymer is

at least one selectetl from a quaternary ammoniunr salrtype polymer; poì¡,s¿¡ttutteùrrine

and poþalkylene poþamine.

30 'l, Ä method br production of a wiring boald includilg a coppc¡r layer, the me[ìrod

r:om¡rrisìng'

roughcning treatrncnt. stcp of bringing the urir:r'or:tciurg solutíon acrm'cling to

:rn'\roìrco{claimslto6intocontac{.rvithasur:tircor¡f¿rn-:ol.rpc,Llt'*,.'.1 tr,r'ilughent}ìcsrìr'fùce
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8. 'Ihc method. for production of a wirÍng board according to claim 7, wherein an L' value

of the surface of the oopper layer afler being brought intn contact rvith the rnicloetching

solution is 70 ot less.

6 9. The method for production of a wiring boartl according to claim 7 or 8, whsrein ân

&vera[p etching arnount in a clepth direction at a time of roughening the stuface of thc

coppor layer is 0.0õ to 1.0 pm.

10. Tl:c method for production of a rlrii'ing board according to any one of cl¡ims 7 to 9,

10 wherein tJre mughened eu¡.f¿os,of thp copper l,ayer is waehed rvith an acidic aqueous

solution after the rougheníng treahnent sÞp.

l5

11. the method for p¡oductio¡ of a wiring board according to auy <¡ne of clainrs 7 lÐ 10,

whercin

the mugheriing ùæaffie¡tt stäp is etep of roughening thc surface of the copper

l,nyer while addíng 4 ¡ppþnighment so.lution to the microetching solution, the

rcplonishment solutión ænsistd of an aquèoug eolution containing: an olganic acidi a

hal-ide ioni an amino gloup'contâining compouncì. having a molecu-lar weight of 17 to 400;

und a polymer, and

the polymer æntained in the rcpleuishment solution ie a watersoluble polymer

including a poþamine chain and/or a cationic grþup ancl having a weighb averags

rnolecular weight of 1000 or mo¡e.

20

12. A replenishment eoluüion added to the microetchi¡g solution in the method for

2ó production of a wiring board accordingto clrrim 11, wherein

the replenishment eolution consists of an aqueous solution cont¿rining; un

r-rlganic ¿rciili a halide ioni a¡r pmïno gtoup-containing compound )raving a rnolecuJar

weíght o171 to 40oi and apoþm,cr, and

the polymer contained in tho rcplenishmcnt solutÍon is a rv¿rtcr-solul:le polymer

í10 incJurhng a polyamine chain ard/or a cationic group ancl having a weight ¿rverage

rnoìcculal' u,eight of lOOtl ol mole.
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