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PCMLP2 0 1 1/0 5 0 14 3 ELECTRONNC CTRCU T, METHOD FOR FORM NG SAME, AND

COPPER CLAD LAM NATE FOR FORM NG ELECTRONI C CIRCUI'T TECHNI CAL FIELD 5 [Ooi ]
The present invention relates to an eliectronic circuit wGh,h8heymd via
etching, a nethod of form ng such an electronic circuit, and a copper clad

lam nate for formng an electronic circuit. 10BACKGROUND ART
copper ﬂiECT%@MCF&RQléH, METHOD FORFORMINGSAMENABIREQRINER GlHD

el ectrical equipne } I i rd ircuit is
general |y bonded tg}s‘y”@g‘jg Egﬁefﬁgﬁﬁ@u@%%sdﬂﬁgmg%wlrﬁsi n board or a

filmvia an adhesive, or bonded 15 wunder high tenperature and high
pressure w thout using an adhesive to r(?:pare a copper clad lam nate, a
circuit is thereafter printed \]?E&'Tl&@&t- élfsbpi cation and exposure
priggassing for formng the intended circuit, etching treatnent is

and- Che var  oud 6 BISArs MyYERTBH TalePy Y AR SBRr G RRE yPleh JE GARRF U ©

el ect r gfththgley hiedisod 20 f0P00g shchoapeledt@inic tdcuitismd a ddpiper kiatlaofinptel nt ed
circuit can be broadly classified into an electrolytic copper foil and a
rol | edfQsdpipRingah ¢lepiarig cirUthe di fference in the type of production method
t hereof, but both of these copper foils are used according to the type of
printed circuit board or the denmanded quality. These copper foils have a

face which is bonded with a reBAGKEZBROURD &Rl , 25 and a face which is
n%wgonded, and these faces are respectively subject to special surface
processing (treatnent). There are cases where both surfaces of the c%pper

foil are procedse®PPETHRUefos BoRBNEY Flireét iiBrrRRAl UEsANIN @rmIapic and
treat ggfétdricaTBﬁu@c)ar ;raml”l‘iswﬁﬁfgg'@hﬁ%d?@ﬁgé%irbﬂﬁ‘ﬁ gleﬁé!r%ﬂ)!g%fon@em{btd | ayer

pri nt clrrcul for exa as | oth su ces i ng processed.
30 [ 00P4$Amatkral sudhy bt @ sppipetic fresih bheardesrea dilrh wiaramuédivgsives dorblyonded

el ectrodeposj ting copper on a rotating drum . and sequepti all eeling the
el ectr HG&%OQ‘Q}‘G ?‘WE&’et%‘q‘ gigrlﬁ RresSsH IWI%BPF .L‘S*F!Qea'g e\ﬁHie_C% g@r?@ée i%ht 0
cont aC&oa\%énrgu% gargigts?é,!d‘&réi'ﬁﬂg‘t afe Eﬂﬁ%equn@g@éi@tgam%uswa% d@osaredl ossy

a8
surface, osite tace (rough ace) has nunerous irregularities.
Never t pedoessingc éppdornpiagt the eistesfdedowiibbiy, @tching Bepimenteis subsequently

PCTI1 JP2011/ 050143 general ly affixed even to the foregqing rqugh surface in
order BSTPTRERAD TABPGaNe 1T HaHES: BEHEES R HTF CREPPLaPh aReRPataiof

| n addifdnfdhts BREEBIdRTE] R AMpBhdcitdliitfoPbRicedn|cay@icés formed to prevent
the dropping of copper particles after enhancing the foregoin

i ripgul ariti es.A Thepes fodforedsain hivkiodsdprinted cisgdt eap bﬁd)régdgldﬂ@ﬁﬁéfﬁﬁ%g

copper TRoPD SRSt plipe oAl Bdphef SoPRELihaberCor TEREehte Ty 1

r oughefypBbftgreat st meshad sierbef, it Rt of ket copper dbilicdre appeactoiding
[ 0005] ° A copper clad |am nate is produced by subjecting the foregoing

copper tortheItyr® of REntegicifsrELoaid OR JtP BpMERECE Sidiuous et hod. Taking the
foregoing hot press. pe%ﬁl?glg\elgosaxf%@e%fﬂgpliseboﬁéﬁ@\gétﬁrﬂ r‘é%'ir?bé?e Rfduged,

for instance, by syn%ﬁe5|2|n resin, 1npregnhating phenol resinin a
paper badea fmeewhigh iambt doyided, bhd thase facespaepaspeatiyele mubiEct andpecial

Csi g BUREb PrRAREST oG I ER b ére cPREF TS HOtB U RSoR M RBPRbd of

dryi ngsdingre® proHss¥tin AabO!y I8 P FGfioROwith Helil Po@le ArEARRER). The
copper foil which is used as an inner layer of a multilayer printed circuit board, for
example, has its both surfaces being processed.

[0004] An electrolytic copper foil is generally manufactured by electrodepositing
copper on a rotating drum, and sequentially peeling the electrodeposited copper to
form a copper foil. The face which comes into contact with the rotating drum during
the foregoing production has a glossy surface, and the opposite face (rough surface)

has numerous irregularities. Nevertheless, copper particles of roughly 0.2 to 3 um are
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15foil, and thereby formng a polyimde resin |ayer on the copper foil.
There is also a nethod of perform ng surface treatnent such as plasma
treatnment to the resin filmnade of pqg)yimde, and therEéfr;J(;rzogi/rOEgusy
form ng, as needed, a copper |layer having the sane thickness as the copper
foil via an adhesive |ayer nmade of NN -Cr or the |like. The present invention
col | ecoperajlyraffixgds even 20 phaferegory raughvilrtacedncwgpeto Furthar impréwe thed on a

resin : " i nate"” in the ensuing expl anation.
(0006] %’ﬁﬁ%‘%%@%% Vé’ﬁ@@??eg‘?ﬁﬂgﬂggtg&gduced as described above is subject to
the processes df gdithin, tiger@ #rer st Wherel £ blRedlId\rtis ehnatfiteyRISHS €

processing for formng the intended circuit, and etching treatment for
removi Hif EFRPRINGRACORPBRPREICES afier endapeinpdhel fayegoingidiegelaritiesohhegechi ng

becoms Ee of BRieRE, aré [Eel R Bt BN oA Mrt, T Wi bl ABERAREL |

advanc@eatment is also ddinaades it austed kyppaefoll ap paditionrteuir eleetroitc Ryppéchi ng
bei ngng'}t%cheg doxtg%ward fromthe surface of the copper layer; that is, etched
in a nifindnd §iMiy rosgherigiEAmenhicRlse Sritcperrmied ina reNes corpas ieil-ence of
" rease in v f g4 SR o in i 2
B o ! e B il it 18 HoBloBF g SiBlefihg e FreBbIEkdrbeP o
short - ta treuhot peass Methadcesi the Wostinades neettoteTaking dbEeotégaing mot @réss n

cases. j0OOnlt is necessary.to reduce the occuryrence, of length of tail of
ci rcui pge?h%. aSp@f 9@69%0%@12@“@3% I8 PTRgYSE Ifé’_.r NRLE5ICGerolt SYPINETEMI t he
shor t - p6idsi®flimphegFRMRES h&dl GeEih iﬁ%%aﬁé}eods%%ﬁteﬂéb%ha%gpg% §9H{Ng the
etching tinme to perform nmore etching and reduce the "saggin was

Consid% eRreppee ex@mgiieg, and subjectingvihe helepssg ahdt tiee ecomgper Ifoitata on

h h | . d i.ned.w dth di i i he f i
case,  TREPEEARbe{IAT N A lsiaT b HoheIRaIdh Pisbslio gkt heivres dhER ans
cause fshgls6iar @etHodbldiyinPaRg sREIRAMEE Holyiiiat pﬁfé'@tﬁ‘r_soﬂggluiibﬁ i EBPH%rIe i ne

width (circuit width) that is intended in the circuit design canno
obt ai nkd, apg thereby dpraning asp@Iinide uesin layesrethe eoppeafoisuch | ocat i on

(thinned porti I e h - rfain.cases reak. 10Wil e
the finer patt gﬁ%g\ﬂ(,)% lalas% %ﬁ{ég{hﬁgnﬁ}g%&&%w %3"?%0%3[%”%? iSESBcES Plﬁ‘éma

f or egoiregtnperdbioetheofeglefftiet saxiuehddyinede hang theresiftel |difdcagueRhlng, as
encountered even today, and this is a mgjor problemin terns of circuit

f or mat PeRAET FoeRPANS 13yaldiaving Heepedrdhickeess as Joe sgrpebisilads antamthesives ent

(ner o gt EIERRFEN 81 EPRRE e nThg pPedlTRGh R BBl rBlerm Y SCareiby ot e

t han tihavhich aoppeer lager isrivededron haesioppper 49kl "coppeheladtiahiimgef acthesi de
(refer to.Patenlt DPcunent 1). As the netal or alloy in the foregoi ng case,
ni ckel S"EYBAPEP'AABU® e al | oys thereof are used, and, by forning the netal

Onoosd) | Oy | ayer Tha diperaiddifkness ggc?tﬂ{ceidsa§ Hégéﬁdéﬂqkbéfy]é i Qﬂﬁ%ﬁf Refet he

copper circuit thickness, It I's po e to performetching w m ni mal
saggi ngogadsed hquintipges carsiity eiay redistnapplgcative &d reegbosuree wirdcessing for

g S : \ . he : et 1
e ) P PR LS G i Schiic Redimtia rmonBa: e TR B ion
that i thEreuppeheayayr HagRver, idkh eRPRRS ah@ifbrmiRY 4 efr%ﬁliﬂghéféeisEfgk?M@h

i nredi at elé bel ow the resist within a range of a predeterm ned anount of
adhesiiBrihakthencirgyibboessot bpgemeftbel widthr s ger the mask pattern that is formed

on the surface in advance.

This is caused by the copper circuit formed by etching being etched
downward from the surface of the copper layer; that is, etched in a manner of
spreading out wide toward the resin layer (occurrence of “ decrease in width of
circuits” which hereinafter is referred to as “sagging”). When considerable "sagging"
occurs, the copper circuit will short-circuit near the resin substrate, and become

defective in certain cases.

[0007] It is necessary to reduce the occurrence of length of tail of circuits, as



25 near that region is inhibited and etching of the ot her copper foil
portions wll advance. Thus, effects are yielded in that "sagging" is
reduced and a circuit having a nore ugiformwi dth can he{,9ps®d, 0sueh was
consi derabl e advancenent conpared to conventional technol ogies. room Upon

atten’pthq% to achi eve further inprovenent, several problens arose: one of
t hem | ;udhags ppssibleddn rderala prervenhihfgslaort@uwlb@ét*&agpelaerl gyt neardheas tin

latin 0 r of

G rout b eRElale, Gl 8% SRRACHERC B fom HE BB AiETEIRE e o)

f or med &4y \,Egsb@;ygdeﬁeﬁ Forvexdnfseie] Thus, it was necessary to renove the EF

layer via so etching or the like 4PCI/JP2011/ 050143 af r formng the
¥t oeanBh

circuit. In ot Naveripeless. t Retheres ia gr detation dhahadrag nalre § 8ffect
50f t he ?&Hm?&‘%’cﬂh'&n{e‘ﬁg ?Uﬂ tﬂlé‘?o:teggﬁg Easeé GhiRGsY FFJB‘?erh'IK@hat diich

[Pat ent apanese Unexam n Appl 1 cation Publication No.
200217624&06\/\6%%@%@% BhYENTEEthe Bircdit wrdth to bberaBuiwardybipat hauch,

| nvention 2 An obj e t f thi t t bt | ect
it cui BV sk HnEoGh Tag Wighh (st iyeungheht Sikrcid By Re Sialiiiesuh ot g a
circui be By Q'%@trﬁ%@ﬂ@%&t Y E801aPbrébIEPNRERatCd R Ibé‘ﬁild}ﬂ(tﬁmnéﬂaédm t he

tz{fﬁ
formation auniformcirc aV| g the 1ntended circuit dth, inproving
t he et wHi gangratepezatiars, ||mc<p|aamela$eetbnaahg, and preventinc the occurrence of

short circuits d defects in the circu widt of such
10an el ectronic éﬁ Bg%%? ?'Qﬁﬁl pé‘“@&'b%é’f L?cfrgmcncé{[%latf gfe ?’gﬁ’}% ﬁ&ﬁ'gg&l

el ect rféﬁé@mﬁgrpﬁébfﬁem Bh%le%c%%@hsé@\tﬁlnétbﬁm iBadtili fest) BTty @ndtinterefreeent the

adhesi veness of the surface coated l'ayer from being inpaired by the copper

or coplissiayadnahis ig/amajor peablem internirof eijesit farmatiemabl e the formation of a

uni form ci rcui a h er rOf the
ciPedit. 20][ Nei'h%rg(# t@o?’%hcé’%%] ﬂgr g%?églhﬁ Pbﬁ%ﬁ‘hgh%r rseéﬁ |Irr]1‘\5/%r{r¥ ors
di scoveropskhal cobser follagavtieh pr elktainer Sy lBger ¢robnatebyeedeut tocasattey
provi ding a copper or copper alloy |layer, which has an appropriate

15t hi cknis laysn iHRYING AedoNAbetohiNGTate AR SHat<iGPPRET (% R4 OR dheeaPPahi s i s
expl ai t ten lg@atﬁi‘ el
expl anfétﬂfoorﬁmof%gmg %Cé%?%esgaferltﬁvﬁegﬁ ﬂoﬁ%% f’(;qe;)s' we prﬁgﬁélT%é%ﬂéYhdg%s such
as el effregpihgtdase, aﬂi‘cfkeel@mmbhadsthelailbysghemmélzireajsqdl ainidn dpynfermodstheor

physi cal platln met hods such as vapor, deposition and s terin and t hese
nmeans &R0 QUCB{ taygr itpyhavg @ctgl%nﬁ e tﬂ%teg %@Q@nt%ﬁﬁmag & ‘?g§

parti cul-arit {Hj Mg@@cﬁ is [FUALHI 8RS 5L RPmt BRKIRY RARI MMifhf SaYGhY: aﬁd"ﬁntﬁb@ﬁent
i nventron provi
20 excessively thinning the formed circuit.

In other words, upon designing a circuit, since the etching solution will
infiltrate from the resist application side to become the mask pattern; that is, from the
surface of the copper foil, by forming the EF layer immediately below the resist within
a range of a predetermined amount of adhesion, etching of the copper foil portion

25 near that region is inhibited and etching of the other copper foil portions will advance.
Thus, effects are yielded in that "sagging" is reduced and a circuit having a more
uniform width can be formed, which was considerable advancement compared to
conventional technologies.

[0009] Upon attempting to achieve further improvement, several problems arose:

30 one of them is that upon additionally forming a "surface coated layer" such as tin
plating or nickel plating on the foregoing EF layer as a pre-process of circuit
formation, the adhesiveness of the EF layer and the plated layer formed on the EF
layer is low.

[0010] Thus, it was necessary to remove the EF layer via soft etching or the like



30 1) An electronic circuit as a |am nated body configured froma |ayer (A)
which is nade of a copper or copper alloy foil formed on one surface or
both surfaces of a resin substrate, a,copper or copper @(H/? 2(?41% Jhayer
(B) forned on a part or whole surface of the (A) |ayer, a plated layer (O
formed on a part or whole surface of PC T/J P 2 0 11/050 143 the (B) | ayer
and whafter feaing theoaiseuittionpthgr wards,tthare tshatproblesoppéhatrtbe dmprevearncent

t chi L uti d (] | ated | D
For nece DR E06nt b R adfietR BB to 3o RERAGSE 205 pm or ror 6. aind
I q&)$11[th'tént1Dl@6Un1%ﬂ@|1r]\/Ob?5hé§e UReRaRine’l PaRPENpplicstidl PLBNdRbNOMoe26MR-Ng and
renmoving a part of the lam nated portion of the (A l|ayer, the (B) |ayer,

the (C)782%¢2er and the (0) layer up to the resin substrate surface,
5[0015] Mor eover, the present invention provides: 2) An electronic circuit
as a | am nated body configured froma copper or copper alloy |ayer (A

which is formed on one suy,f f a resin 10 substrate, a
pl ated | ayer (C) forned %U@%@:Y @%%ﬁ@?gm@‘of the (A) |ayer and has
a slower etching rate than that of copper relative to a copper etching

solutign, and a copper or copper alloy plated |layer (0) fornmed on the |ayer
(O an@ﬂﬁﬂliem? fode goﬁ’ﬁd&%&‘&méﬁ?m@@S pmor nmore and less than 1 pm and

i i s made r+hed ki d i hi i pe¢t of
EHS T ant nated por DERe ot TR e B P R RRLBAR L BB PR e
10up to pilesventisg saggbet caused inyf eicbing 0pA6 faheingr @ sarcuiti by etehiing saddppéronal |y

i des: The el i ¢ circui di 1) .or_2). i
Phe'| a5%er ot chRPeRoRAE g Mt nahsting PRgoHrtsh Ria thBimsir Rl Relind LS ve
t0 a_ CRRRRIedeichBiibwRIgh UirhBrbvisg gﬁéee@hmy gfgﬂ)emégbifl btagéeriétKth?|dn‘ély; and

204) The el ectronic circuit according to an ne of 1) to 3) above, wherein
an anoRigvesting dte ocewrence péshel gircyity and tsgn dhegirewit 3adth, pgnatied

L0 o SorB i e, BY AL AR €8, 8 BRI ERH  Inindte® refL BRI
150pposi électronie farwitof Thee sreBeAY PIvefbPRErpatitayrlyaysms( Ab iprevent atle Wi th

25the resin is a face that is subject to one or nore _treatnents anong acid
cl eani aghesianrassne! thersuriacenreriedalfyes liomdkeing ugpaied gy rteat ¢rRpper or

0018 i i Pt e . e
ci'r oul RS RS avb Yahedbr Y BroRRlelfarkf 8Y46€Tine BBt Gtk |
opposi tiecuitovidth, apendbriirey & pigted layerabdpipeuppéd part béjtey citdd)it. i n contact with

the resin is a face that is subject to thickness reduction via one or nore
treatnments anong acid cleaning treatnment, soft etching; and surface

20! oughem{%st{o?@_tormﬁ the p%@bﬂgfdpr esent invention additionally provides:

7) The electronic rculrt according to any one of 1) to 6) above, wherein
t h@1gopper or dbpppresaint opvérdpes difopvered thatpther fanegomgpprokdémeycdrayoer
havi ngre%o}v%idcE{}eésgditionally providing a copper or copper alloy layer, which has an
appropriate thickness, on the foregoing EF layer after such EF layer is formed. This
is explained below. Note that the term "plating" as used in the ensuing explanation of
25 the present invention includes wet plating methods such as electroplating and
electroless plating, chemical plating methods, or physical plating methods such as
vapor deposition and sputtering, and these means may be arbitrarily selected and
used so as long as there is no particular hindrance.
[0014] Based on the foregoing discovery, the present invention provides:
30 1) An electronic circuit as a laminated body configured from a layer (A)
which is made of a copper or copper alloy foil formed on one surface or both surfaces
of a resin substrate, a copper or copper alloy plated layer (B) formed on a part or

whole surface of the (A) layer, a plated layer (C) formed on a part or whole surface of



PCTH P2011/ 050143 of 0.05 pmor nore and 0.8 pmor |ess. [0020] The present
i nvention additionally provides 8) The electronic circuit according to any
one of 1) to 6) above, wherein the copper or copper allgy;|ayer §4di4ks a
copper or copper alloy |ayer having a“thickness of 0.1 pmor nore and 0.5
pmor |ess. [0021] The present invention additionall %/ rovides: 9) The

el ect rivei B)cdleyeunnd aklich hiasgatdoway esingprate)thas tBp ngépematy%tcaa

T N A T T e A R i T YT
pr esenfayenYENahanwiaiddi Kdsoaahicknps9\of de85 uni@r rbee ahddesoihan di preyiand
according to any one of 1) to 9) above, wherein a tin, nickel or o&m d

pl at edWhigeis, mgdeaot ancwwys:irﬁifcf@me&l byyetehingopigd 4eMaying &t Bt IAYEE, or a

sol der.pl: i { {4 /2= OLFe\YANe! ri~al | oy
Fayer By TaEnoHEh dine 8L LRP VBl IAE B, KD (aper SRBTAC (B 15RERRI %,
ant i cotheaesimsutay@te sifag®023] The present invention additionally provides:
11) A nethod of form ngh an el ectronic ci rcé(i_:‘t., including a step of

priéfdri ng a copfIEO¥ERIN® RIFSERL SN UIPB APY % copper or copper alloy |ayer
(A) onypne S“W@F%Ié&rg’ﬂfﬁaeiréwz ‘g%cgslaminé’teﬂe@éd}/ SHRA§tRbCrofPBNEdher Gopper

or copper alloy plate er on a part or ‘whol e surface of the (A)
| ayer , cdpperi aipyalageat &) whigteiis (@medvonctndasrfac@ ®rsbetivesuréacssi digarresi@ t han

t hat of | .ati t t chi | ut i whol
10501 { ace i AVRe® (R oG, (O TBPrAg HaltSpyer s gpndt e B Rkl yer

(D), vhash SBwer dithibgrafstiin thdDfeBpper FeBvand 4 esppéhaithingsdlugdnt he

layer (C), and a step of subsequently formng a copper circuit by etching

iancl r eam}]iar@gpe{mrtcoopeg Rloy Qlﬂtﬂélﬂmrﬁaﬁ fororecbpntthe laygr (Cayand whige has)
. th h : | &
o r eaitfitkuess PEY I Ara drg ahesRiRindll 1dihy End SRAGH s hldsl G BGbeP 1 °

provi deitsuit fbPhed byeéteRmgodnd FrAbVIBg aNp&t e tHedlahtingiedqdrtion ioh theh)ngyer, st ep
of prepari nﬂ a copper clad lam nate by form ng a copper or copper alloy
15] ayer {l)'l,&)(Qi aysiarslihedEd layerua e herreaifesubstraie padaee-substrate, forning a

th[(r)oqeggh- hol e 0y&ht&%eggnf@gﬁﬁ‘?’g?ggiﬁbﬁgﬁf%%ide‘%qdi tionally formng a copper

or copper allo ate art or whol e surface of the (A

{AﬁyeL %ﬁd in Ith'ehet éllecttﬁh'rch@'hmit acrtﬁirdmgﬁm iy of @) raboyea whieatiadtheapger (@) ,
iC as a slower etching rate than that of copper.relative to a copper

et chi nyhighl (@$ ¢h slyveraeighing satewiiane thalrafaePRET ’l%i%t'v@Bfo |aa9gpperaﬁ@%|rpgp

addi 1 o\atity i MRELN R AR faRRHIo! dfy Plated Tayer (D), which has a
. pm or nore
20 4) The electronic circuit according to any one of 1) to 3) above, wherein an
amount of adhesion of the layer (C) is 100 pg/dm? to 3000 pg/dm?.
[0017] The present invention additionally provides:
5) The electronic circuit according to any one of 1) to 4) above, wherein a
face which is opposite to a face of the copper or copper alloy layer (A) in contact with
25 the resin is a face that is subject to one or more treatments among acid cleaning
treatment, soft etching, and surface roughening treatment.
[0018] The present invention additionally provides:
6) The electronic circuit according to any one of 1) to 5) above, wherein a
face which is opposite to a face of the copper or copper alloy layer (A) in contact with
30 the resin is a face that is subject to thickness reduction via one or more treatments
among acid cleaning treatment, soft etching, and surface roughening treatment.
[0019] The present invention additionally provides:
7) The electronic circuit according to any one of 1) to 6) above, wherein the

copper or copper alloy layer (D) is a copper or copper alloy layer having a thickness



Oet®W ng rate t
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7PCTL.192 01 110 50 1 4 3 and less than 1 pm on the layer (C, and a
step of subsequently form ng a copper circuit by etching and renoving a
part of the |am nated portion of the éA) | ayer, the (B)Péﬁ¥§£o11t/&eo1(49

| ayer and the (0) |ayer of the copper clad lam nate up to the resi
substrate surface, [0025] The pr esent invention additionally provi des 13) A
net hodofdi. 5¢¥Tﬁri0ﬁ§1%(ﬁa§l BridniaE @S cuit, including a step of preparing a

< e ¢l ad 'aﬁ“hﬁfﬁrﬁsé’é{t ih) m&ga@dlﬁgﬁﬁﬁrsqrgg%d%?pper alloy layer (A) on one

ce or both's aces of a resin su subsequently form ng a

pl at ed8) ayer (G?he albtiednibaircait sicovrtin@te Bhp@neadie! )t oad) dbale, afheroippee
relative to a per etchi ng{ solution, on 10 a part or whole surface of the

(A) |a%rperz9ai&°a B ellgY, W&y P&ﬂwﬁ@p@eeepsepp@'rammer ARVieg pitielessayer
5(D), ﬁwér@ m%}rﬁfor(?e@ pmor nore and less than 1 pm on the
GRS RS

Ia er a ste sequently form ng a copper circuit by etching
arnoubzm enovi ng anerpresénttlheemtmn additongliyrgrovidesf the (A) |ayer, the (O

I dth I f .t | ad | t to the res
subet rihe surt A0k CEGoRS kel SRBRTNo oY BRE At PoRLAPSVE Wi B 2
14) Theng@irBoldtHt Ié?ér”bﬁ@/o@ré ehﬁﬁﬁé@%rcoﬂar %thné&r%’éléh N&ydrOis duf?&?allgf 11)

to 13) above, wherein, as the co be used upon formng th
copperpr@md@dpp‘eﬂweatomer|oa>c@pp(emallmmlaaee(&)urface or both surfaces of the

b d i Wh h | ated | C') h n
0, @ uer ot chi AperiEeet PR Rt SirypBaMesl ol Vet o' copper etching

solutifg) i s prowe dfé@trbﬂld&lﬁbtﬁt%&rrdlﬁg'tb aﬁYrd‘n@GH Noadvatse, Whesdih Hen,
present invention additionall rovi 5) The thod of form ng an

el ect rofkel & gadinlatedclayen vy a BnaEHBDYOﬁ@k@f afiqy of @old alloy plated 4gyesbev e,

251 ne e or Al IS SERa Gl ARuicRi B A7 bhbdky: PRt ShariBlafs ERL: des:

6) The oretheoeeatireistantngyeararel/ecthewnrematd oubigamisantiiorepdion Riygrone of 11)
to 15) arbq ve, wherein the Iaéq?r (C or layer (C') which has a sl ower
gﬁ AregeNtdRveNdiameaddiionalirioviges: copper et ching sol ution is

made ofq)ni ckel A FRBA offorMiftd &h 88 circuit, including a step of preparing a

copper clad laminate by forming a copper or copper alloy layer (A) on one surface or
both surfaces of a resin substrate, forming a copper or copper alloy plated layer (B)
on a part or whole surface of the (A) layer, forming a plated layer (C), which has a
slower etching rate than that of copper relative to a copper etching solution, on a part
or whole surface of the (B) layer, and forming a copper or copper alloy plated layer
(D), which has a thickness of 0.05 pm or more and less than 1 um, on the layer (C),
and a step of subsequently forming a copper circuit by etching and removing a part of
the laminated portion of the (A) layer, the (B) layer, the (C) layer and the (D) layer of
the copper clad laminate up to the resin substrate surface.
[0024] The present invention additionally provides:

12) A method of forming an electronic circuit, including a step of preparing a
copper clad laminate by forming a copper or copper alloy layer (A) on one surface or
both surfaces of a resin substrate, forming a through-hole on the copper clad
laminate, additionally forming a copper or copper alloy plated layer (B) on a part or
whole surface of the (A) layer and in the through-hole, subsequently forming a plated
layer (C), which has a slower etching rate than that of copper relative to a copper
etching solution, on a part or whole surface of the (B) layer, and additionally forming

a copper or copper alloy plated layer (D), which has a thickness of 0.05 ym or more



[ 0029] The present invention additionally provides: 17) The met hod of
formng an electronic circuit according to any one of 11) to 16) above,
wher ei n an anount of adhesion of the Zayer (Q or Iayerpéﬁ"a,zéﬁ,@gjﬁgt ed to
be 100 pgidm to 3000 pg/drn2. 8PCMP2011/050143 [0030] The present
invention additionally provides: 18) The nethod of form ng an electronic
ci r cui @ncydessr tiangT tion.a@y thmdayer (€1) and a1 Fepafosdsepnenty forHBeg Gopprireror
copper ..al | i uhj e re ft. §\d
ol oan A pRAHo 4k oIS Ein ERUR BrhaBR b8t IR RN )

[ 0031] Bher, pthesE@)t laiyey enidi the coididyieortdl thy ¢upperdgsd lah®atdhe tetthedesih
formng an electronic circuit according to any one of 11) to 17) above,
wher ei $Hast@te §gFBSS.or copper alloy layer (A) is subject to thickness

5;ﬁ@z|§ti on via W?ﬁ%sgﬁfiﬁvéﬁﬁ% Q&mié?wv%d cl eaning treatnent, soft

10

15

20

25

30

ng, and sur roughening trea 32] The present invention
additio®al | y prromeadlesd of 2)milgeamelebivdnicf cifooitminuding el lepraimirepaiing ai t

di t ] 5) to 17 b , furt i ncl udi t f
B O Py Fim ey ot ST e A8 8B o
cl eani P&t & @BRNGF QT reS R %g@étﬁ"{bﬂgubé&d&@lﬁ%ﬁﬂﬁ]doéeﬁﬁfgd |4Y&eRED ORhich,

additionally provides: 2 The nmethod of formng an electronic circuit

accor diasyatsiovaeryetohimgofate 1hart tha ©f cappsrerelativertei ancoprerceipbiog ssiutianp eer

alloy layer (D) is formed.to have a thick s of 0.05 pmor nore and 0.8 pm
o | o8 PAfRIamhotes a0 By S adca 1o B vy CPEWT BeoPrEY bh s

net hoda|y plafed I@%eﬁ(D)?'vﬂﬁéH AB5 G HidkGiess oROCES fhNer Forénddess eanl1)unho 20)
above, wherein the copper or copper ahoy |layer (D) is forned to have a

t hi ckneéhetayer {Chrans arfiel odsdbeeguentlyoiormegsa cppess eTewt py edeting iamngdent i on

accor din vt BG4 Ve Ta W38, W TR Tdfor® FE] B AR 401 4

pl at edalayetthewoppet claddbhiyatenigcioetheakbipysubstratd sudatey pl ated |ayer, or a
sol der plated Layer is additional I_%/, formed on the copper or copper alloy
| 4p&8 (D) or od heruenenkinveRrliat additipngiyrpraviglesr t he chromate or organic

ant i cof§y0si on HaKehetdOFOLIRRPLS SRk oY SRIICR A, 18R shPBPY! Figs:

13) above, wherein, as the copper foil to be used upon forming the copper or copper
alloy layer (A) on one surface or both surfaces of the resin substrate, used is a
copper foil in which a plated layer (C’) having a slower etching rate than that of

copper relative to a copper etching solution is provided to the copper foil surface in
advance.

[0027) The present invention additionally provides:
15) The method of forming an electronic circuit according to any one of 11) to

14) above, wherein a heat-resistant layer and/or an anticorrosion layer is formed on

the (C) or (C’) layer.
[0028] The present invention additionally provides:
16) The method of forming an electronic circuit according to any one of 11) to

15) above, wherein the layer (C) or layer (C’) which has a slower etching rate than
that of copper relative to a copper etching solution is made of nickel, cobalt or nickel
alloy.

[0029] The present invention additionally provides:
17) The method of forming an electronic circuit according to any one of 11) to
16) above, wherein an amount of adhesion of the layer (C) or layer (C’) is adjusted to
be 100 pg/dm? to 3000 pg/dm?.



3024) A copper clad lam nate for formng an electronic circuit configured
froma copper or copper alloy layer (A) formed on one surface or both
surfaces of a resin substrate, a copper or copper all oy I r,.(B)
formed on a part or whole surface of the (A |ayer, a pﬁ)a/gggﬁﬂgér/ﬁ(“&)
formed on a part or whole surface of the (B) layer arid having a slower
etighiing rat e t (e preaeniohvenipeaddisbaaliyeroveles: copper etching PCT/JP20 /0

5 0 143,so0l uti nd a ¢ er or c er.allo | ated l.ayer (D ned on
The 1ay8 (O A Dhdh LR e RRRBNF R B A 01 L Bhan 1
pm [ 0037 hBtee, PRSI thé\copbepdr adgbkr anay llaydr @y igeéﬁbg'ecﬁ&b dhe oppedrec! ad
lamnate for formng an electronic circuit configured froma copper_ or
copper treaimsnts ;3mepng Acid flaaaingntreatenentr saliectshingt and wurfacesroapghgningsi n
ssubstrat éhtpl ated layer (C) formed on a part or whole surface of the (A
| ayer and having a slower etching rate than that of copper relative to a
cqmper et chi ng Thel present inaadtion adgitienalr peefplest al | oy plated | ayer (D)

formed, on the lLayer (O and which has a thickness of 0.05 pmor pore and
| ess tﬁ@n 1 pi .elf@eﬁf&%@{f%ﬁ@%%@@#ﬁctﬁ%wm%ha%&dﬂmgdﬁaqnymﬁ ali ble:  26)
The coppe d L:na 1 Cc i LGt 8 gal to 24)
or 25 " dpage @ R CPRpe o HRRRT, AoV HPEE) e bR Mtk b, 2
of copeeductieh aia vaet or enare dptmenthianyprepbciti deaniagneernunt nscok etchiogbal t

or nickel alloy. 039] The present invention additionally provides:
101527) THE éB’Eﬁ“e%’f%[ggt?”rMﬁa elor formng an el ectronic circuit according
Egc),oggjly one of 2%k AraséR)inPORGh a&\(ﬂ!ﬁbﬁé@] grovyaRunt of adhesion of the layer

i's 100 pg/dn? to 3000 pg/dn2. [0040] The present invention additionally
provi d@@): 28) Tihe roefwsk ofcfioamingaa eéeatrongy cifarnacapraingdbertyrard of thyfoui t

accor djng a on f 24) to 27) above erein.a face which i
oppos: | B phoud Mby Miydhacs bied of Reabie nd BeaFighistap fSeh Aodradie wi cn
t he reshtitor®siorf RYer Vidadcid slesmiiEebatntertng soft é’f@hiﬂﬂtr_eat ments anong acid
cleaning treatnent, soft etching, and surface roughening treatnent,

15[ 00%1) The pr esdhie Rragentinventianiaddibanadllypiovisesdes: 29) The copper cl ad
|l am n for f 1 i | (S or di ng. of  24)
o 26)2 Dbove, hErBeues LBEIRNaF RS RIS de ™Y FRBET IR “or
copper2@) dmmve, arereinAheicoppentacdppértdilolneyerg®i) s fernted Roltavdhathitienegdbj ect
to thickness reduction via one or nore treatnments anong acid cl eani ng
t r eat n&rit-05 4450 or BIYRiANY 0.8 Aii@seee rougheni ng treatnment. [0042] The

pr nt inventi R j : 30)The copper clad |am nate for
fé@?f‘?ng an el eg?rgéﬁ?gé@ﬂllﬁgﬁti%a%%@ygﬁﬁg Q%Q%' one of 24) to 29) above,
20wher ei 22)t he cofpermethodogfifermag ary eleeyreniq €ijclitsaccocdipgeo amy one of 11) to
20) above, wherein the copper or copper alloy layer (D) is formed to have a thickness

of 0.1 ym or more and 0.5 ym or less.

[0035] The present invention additionally provides:
23) The method of forming an electronic circuit according to any one of 11) to
25 22) above, wherein a tin, nickel or gold plated layer, or a tin alloy, nickel alloy or gold

alloy plated layer, or a solder plated layer is additionally formed on the copper or
copper alloy layer (D) or on the heat-resistant layer and/or the chromate or organic
anticorrosion layer.

[0036] The present invention additionally provides:

30 24) A copper clad laminate for forming an electronic circuit configured from a
copper or copper alloy layer (A) formed on one surface or both surfaces of a resin
substrate, a copper or copper alloy plated layer (B) formed on a part or whole surface
of the (A) layer, a plated layer (C) formed on a part or whole surface of the (B) layer

and having a slower etching rate than that of copper relative to a copper etching



copper alloy layer having a thickness of 0.05 pmor nore and 0,8 pm or

| ess, [0043] The present invention additionally provides: 31)The copper clad
lam nate for form ng an electronic cifgcuit according t PGHR 2 0 1
1i05014 3 one of 24) to 29) abovg, wherein the co%p@?y%%&géﬁdgr al | oy
l'ayer (D) is a copper or copper all oy Iaé:%{ havi ng a thickness of 0.1
pm or sabtoramhd ascqppesror epper [ajou4)ated Ipyersdnt farmedren die Eyer (Comad y

provi des; , .32 he copper gdlam'natef r.m n electronic circuit
accor dYVﬁlfjht a?l&@%es(%f&é){ gt“bn 9&5“%%3\9{9%#1&33 ﬂggﬁheat -resi stant |ayer
angsgr a chrongte mesendianestidnhddioonasi Povlcager is additionally provided
on the copper or copper allo (D). [0045] The present invention

|
additidPal |y prooPRRsy: cla@éqm%aégﬁfgmrtg a elegiiong eir¢lt configrrag from a

D o Y Py : oA tin,

i okel oy Girelider HEPIELI0 AN B P diftacbolBotP oot TRE |

pl at edslisgteite, @rplaﬁtr:-lddhy]hl’(@l mm)édlcayarpérﬁ oaddidie enebty gbrtiow (A thyen a/mle )

copper or. copper alloy layer (0) or .on the heat-resistant er and/or the
Cp Drrltvins SouIgHAT BISiRG EPrBSR SR oL FaPPOL CUARYer o8 SOBEBREI TR RO

addi ti Ll j ; I ' r 1\ NG

el ect r%ﬁ@g %IOI gﬁﬁr%&?ggl; él %]365,[52&;]5 TE()DZE%%@%?R% ga%é%)(cg%@\@epgﬁg}agi n a

copper a thiakhdssndfia08 Lins opnepearaed |bys freemd pgn.a copper or copper all oy | ayer

(A% on one surﬁ%%e or both Surfaﬁ(‘iﬁp(ﬁl a resjn substrate, formng a
10t HP%Bgh- hol e od NEHRYEEERYAVeRIAYAFAHPAANEPTOXKI§Saddi ti onal Iy forming a copper
or coppgy a"Owrﬂlc%;ﬁférlc?étﬁrarﬁiﬁéteoﬂér%rﬁﬂq%aﬂreléﬁ%rﬂc_%%ﬁi@@.@c@tﬁiﬁ ® £4)

l'ayer and in the through-hole. 20 [0047] The present invention additionally
provi des25) 3syverhwehereppthe Eyad (Chhdviape slower @ateling rate tascthebef eoppercui t

according.to 34) above  wherei.n at |east_either copper all oy
| ayer { A%'Vﬁgprﬂaéo%%?roﬁgh@gﬁoi@@ "oP 'B%(ﬁl% Ogﬁﬁ(gﬁgg E%& Of ﬁ@g[ﬁlﬁy substrate
prigddy to the fanhagiregentihvantidh addiflohallyep@iidespl ated | ayer (through-hole
pl ated | ayer) nade of the subsequently fornmed copper or copper_alloy |ayer

15(B) i s2Bubj ect Tthe canpek stasklamipalet fob fFornieaenreiectiqnic steyt arerdinggtosYand
soft e i | th i g -0DPST (-Gl I t
el ectr%ﬁ?c&%?’r)ct& ?%r?bgvgx\gyee?e'hl%%%ﬁluﬁa?ggg\ggggﬁp atlh(r\?e[?glgt)g(\;z,qsﬂ]%a nor e
verti cag/d&ﬁatpeﬁd(m ;hg‘ftim?ded via the etching process, the present invention

can al so be applied to various rel ated technol ogi es 30such as the fornmation
ofl0%@pper bunpd NgsPregaNhipyantien additignalbt PoNideseircuit, [Effect of the

povent henl | 004%eThsoRE LR fanhiRY Yo RSnfhG afSelbBiforfi REdit BbcdiBingdtoady® t O
20 one of 24) to 27) above, wherein a face which is opposite to a face of the copper or copper
alloy layer (A) in contact with the resin is a face that is subject to one or more treatments

among acid cleaning treatment, soft etching, and surface roughening treatment.

[0041] The present invention additionally provides:
29) The copper clad laminate for forming an electronic circuit according to any
25 one of 24) to 28) above, wherein a face which is opposite to a face of the copper or

copper alloy layer (A) in contact with the resin is a face that is subject to thickness
reduction via one or more treatments among acid cleaning treatment, soft etching,
and surface roughening treatment.

[0042] The present invention additionally provides:

30 30) The copper clad laminate for forming an electronic circuit according to any
one of 24) to 29) above, wherein the copper or copper alloy layer (D) is a copper or
copper alloy layer having a thickness of 0.05 ym or more and 0.8 ym or less.

[0043) The present invention additionally provides:
31) The copper clad laminate for forming an electronic circuit according to any



circuit having the intended circuit width upon formng a circuit by etching
a copper layer of a copper clad |lamnate, and additionally yields the
effect of being able to 11PCT/ V\2011/&ﬁ0143 prevent the, ocGHs§ENEE Ak

saggi ng caused by etching. present invention, particularly

can prevent the adhesiveness of the "surface coated |ayer” from bei ng

i npai rede 19y 2ehéo 28ppbever whesiethacbpyern eyesprasration layer (Y iER regrar eind

ayor SR BRRRYEthelnde BRGHS 61 6k oP S ardPOR JRERIARY, P P 1. E°

prigsgnt i nvent o ryregéﬂﬂnsg,pmn Qﬁdmbﬁ@wytﬁro@fde@el ng able to provide a nethod
of formng a superior electronic circuit capable of inproving the etching

properfkes in gaereanpesctad laginaiedopfaiung PAGIRHEONE Blir kA TENISAGY
5CI I cui {)@&%ﬁ%é?'ﬁ; gi ﬁbb\’ﬂe épﬁer%'lﬁg eta}t%gggnt ?:R/e'?%{ 'é'for%zﬁgﬁ]nﬁgt ) Ch&ﬁaﬂéE

| NVENT Ia ramo he Ccross “sec g of the
ci rcui antaadmwslomlatﬁaarméw|tlonaﬁlygoroﬂldesl an tthleacgip@er shovpper dlhvg layas@®)sect i on

of the etching_of the circuit sh a atlve Exanpl e 3. DETAI LED
DESERI PTI ON O:T%GIFPFPWV%N'QW a&é@@znan”y prnB The present invention

relategsf o an eyl ¢l hfthateot ?6?84 ifg E\Hréié‘&rdé'li@g#@ﬁf S&d?'ai’nggo?ﬁ{ymd of

form ng 'such an el ectronic circult, a co a am nat e
el ect rom of 24) tu82). above, wherein a\i;npnlekeimtegdld)plaiedilaa}drngr a e albjyeoickelf t he

, f I f d
100" o colsa G ppetaEaaeT By &rocagr Haieraavenspodlondl iselifkden 18 of ner
wor ds, cédpercRiR@bel aN6y Ie(y%} D?oﬂoﬁQHQ%ai ?é’s%tah’ﬂ%tyef %nBRWtb{eEHFdFﬁQteOcB‘r the
copper clad lamnate via'th roug hol e plating or the |like. As another nobde,

t he (A@rgaagﬁeanti@rwmrekaveto t hi ckness reduction via soft etching and so on.

E&%f%ﬂ S l(;I?II: gctl y f%gggﬁtrlgﬁéqtﬁoﬁgci@ ﬁ IB%%@?%@& (()'rb\) arrggpggr aoerI ggggelr aglelr oy

| ayer gmde bondgeé ddpde?cldd”ﬂaﬂﬁh@t@ wr&munq\eh%lé@&n@@bur&mt hbsortipigesainyg (A
| ayer, rather than using a 30 er foi is also possible to use a

15copperOR® & 24P nid)eabave, \Wthﬁ'rhacQﬂﬂP@rr ql%@éamln@tw& @&Qn%red dnhEdming eon,
after eJ‘?rd?“ EPEa yEr $A1 B UneYfita RS0 AR Rl to'i“é”r‘es iy IPs b €St n
filmma (@?% ? Lgﬁoregm ng case, as ngg ase were 't he

foi l tiordnmgomdadugh holé adrl thbatopheescladt lagtnate, smcaradaﬁudr@wrformu@\aance
the surface does not cog@ri e an EF layer at this sta

[ 0052] SRRPSE QT SRPPGT aloy {AYer (Rl em aeayt ar yhemuréa%wnf@er(&) WS AN hat
of in the through-hole.

20 [0047] The present invention additionally provides:
35) The copper clad laminate for forming an electronic circuit according to 34)
above, wherein at least either the copper or copper alloy layer (A) formed on one
surface or both surfaces of the resin substrate prior to the formation of a through-hole
or a plated layer (through-hole plated layer) made of the subsequently formed copper
25 or copper alloy layer (B) is subject to thickness reduction treatment via acid cleaning
or/and soft etching.

While the etching of a copper circuit as the electronic circuit on a copper
clad laminate was explained above, if a more vertical shape is intended via the etching
process, the present invention can also be applied to various related technologies

30 such as the formation of copper bumps as one mode of the electronic circuit.
[Effect of the Invention]
[0048] The present invention yields the effect of being able to form a uniform
circuit having the intended circuit width upon forming a circuit by etching a copper

layer of a copper clad laminate, and additionally yields the effect of being able to



copper relative to a copper etching solution is forned on the (B) |ayer, or
on the (A l|ayer which was subject to thickness reduction via soft etching,
or on the (A) |ayer using a copper fojJ in which an EF 18b 6151/(%3145“ med
t hereon i n advance. As t hi sh( O layer; a mat eFlr(?g? %aw ng a sl ower
etching rate than that of copper relative to a copper etching solution is
sel ect prévensthendecuneneei disaggingkes useddlyagtchingr n| ckel alloy can be used.

Particul arly, ckel or. ni ck al | d 0 his in
dotai | by t aki nGeaPiReaRbIG TR aresaty, Eh RV LR e R B e

et chi nguiice edatehelageppabnt (blellngff’lmbbﬁecﬂe@y she Sdopper amratepper afiey tiaydrhe
resist portion on the copper foil wll be inhibited by the ni ckel or ni ckel

al | oy fosied. omdhe ralfllax/er arsd tqﬁ@b&ﬁpmfonrmtlori ef Iao@%.'foH‘ CHEYIh YAy 3RO he
kel | I d at
ot ral ‘S & b8 lafet AU LppbhGafctd Srelly COPPET 0 e e tbat ant fal Iy

vertically fr OTG(iriseqUEEtl)StthMpreséﬁt mfvehhlm éfmds‘ aopendr emm@pnnemg:ablem t
toward the resin substrate side; and ctangular [ ? £0|I CII’C i's
{ her cbip PGMAgIa MEthod of Jorming 2 sHPEHel elErANELIC M TSRS b MBIt ke

mai nlyg of a
i oy SrCESCBicperEs REpAterE e, e e e R oo ST b
ci r cui and defexts n thg Gwuittwidth. made of aqueous ferric 20 chloride having a
fast etching rate is preferably used. This is because there is a problemin
that the etching rate will deteriorate as the circuit becones finer. An
etching solution nadeBcpﬂEﬁqg@ggm[bﬂ@Ncoph-lHE|N\¢EN$|@N effective neans for
preventing the foregoing problem Neverthel ess, other etching solutions may
al'®¥°lbe used. The etching solution may be changed as needed. [0055] Upon

f or mi nBigan iebeliagram of ther crobs ,seatimrh of thei etkkingmf tye kciicyit shayeh indyxampled.a tin
al l oy, _ni keI l o oId I'lo | ated | ayer, .or. a der. plated | ayer is
of ten FiSr dﬁgém §U oﬁpl‘/)ég %%9@8? ..of%otggsetﬁlypgeojq}\pflrgg{tﬁpwnor’%/

45hi ckel Coﬁﬂ%‘éﬁve ?Raﬁﬁ' ksl aI loy that is used as the material of the (Q

| ayer. efer algl y, a copper or copper alloy plated layer (D) is
formed on the (C) |layer of the | am nated body in advance. 30 [00561 Upon
form ng a copper circuit by etching and renoving, up to the resin substrate

surface, a part of thEeTAHBEDDEICRETIOM OCFohHEgOMNENTIDYN t he (A) | ayer, the
( Bdoshayer, the (C) | ayer and the (D) layer, there is a problemin that, if

h D | hi d . i
or gc(es)s ona o Peserh et Rl te arierERRP el Yghds ik O
2013PCT/ éﬁ%ﬂﬂgﬂé’ﬁf&l‘l@d of formmg sudh”a@fél‘@itrdfﬂﬁkf dFeuit, 'end BNESPgpen cid tdmeingfd

| ayer as the EF layer that is formed for formng a uniformecircuit width is
i nhi bi fadormiegean electreic ciisutlescri bed above, to form a copper or copper

allo | ated | gye e t: ce
ey be’r agurr oA Bp DR e A7 R BBkt dier BRI ARY oBnRELRICE
S [00 cHiper oreppet alley ks (Bds mcbrméoeshlawgopw ovreppaéreallqy layserf @) fednecand
the optinmal condition was d| scovered. This condition is causing .the

t hi ckneB & igsin HbsEaHAR odier WP thal Gappeplayee () i5yPeFORRSY 1AW '%ﬁew% (O
I ayer h b

Snon t IEHECRLInG 20pper RtTemhie GatniidiThele Bl NG aie, Khoandnerl
such amdl?(zfelame M)aaymgls\l(smijgﬂzﬂtottggﬁ%s rdmmzltla vid sdft elghi@(@m s@oh0%) , ;)r f
cuproni cke | to t 0
Ceng. et dGotie CoRPek AESORPeT e BnEI ) 61 BB 1atelal e B prm
or | esavreé\pﬂfo%'é@ ™ ﬁfeefe%m ¥u193c}i‘at€r8r°cf cHRPE dpPed afFy Ryek ‘?r$§de bonded
The | ower is 0,05 pmas descri bed above, and this i's the m ni nrum
requi r éalst hin Gﬁhessvo‘rds fvithniasgeat 'te (the doecaniag 44) VN ratheérf@an usisarévhi | e,

to 15 the f t hi ck

et oh nEOBPUEUs I APCP RIS TP B ERRDPbR =G 8T UAEr B WM 2 GPEPR VR The
reasonid Qfirebtl Sfovinkel. Bferesr! affeedpémo@@hgl suiface hredtrampl fisch [€20p#dhta i s
al so possible to additionally forma chromumlayer or a chromate |ayer

and/ or treagnenirie-thegasiadilor gadeofpulyigide.dsitba ferggenmeasmas(\wih theg ease | n
the were the foil to be bonded is a foil that does not comprise an EF layer in advance, the

surface does not comprise an EF layer at this stage.



20 foregoing case, while there is a possibility that a difference may
arise in the etching rate relative to the pattern etching solution, as a

result of appropriately selecting the anount thereof, ig.4,5ppesShdl@sto0
simlarly inhibit the oxidation of th1ezasurface of the (Ft[()’B /?Zyer. @hus, it

is possible to forman even nore stable circuit width pattern.
[ Q058] Mor eover Subisequaninta d€) daysrehicbnias geglower teiehipg)rateafiean thatiegfo

Dt arciy” 1860vR 6 e LRI Af Bl el PEut (GRTer WhTBITAY «he
occur rigpeewdichs aagi sibjsltr tontidkiese ire@uttioretizhs oy etdting,oor ehcthien@)dayeri f or m

circuit. o ~If the amount of nickel is |less than 100 pg/dn®,
the eftsieg argeppesfoiliniwhigesrkblates is maliormeddhaitonnb agvancekel s

preferably 200 r : 30p | e,
5[ 0060] Meanwhi | @%gﬁ*ﬂgﬁrﬁ lg%{’ﬁ? ng%gﬂlggbgylﬁgsé ?%@h?gregcerﬁr? HEE{ g“a% %attgﬁ ng
time) obpper tdiativer teessoppél etctingasutitur ingetdutectt Abi thes, neatedalbetcired, an

obstacl e i n desi gni a copper circuit. Thus, the amount of nickel needs to
be wi tﬁ?h’\al%ﬁé”f%‘%g@@‘%hﬁarﬂ ggd’éed[ 0061] When provi ding the chrom um | ayer or

the chromate '@é?ficﬁl?rcl)ﬂ}ﬁ?ﬁé?ldr% e}gﬁg;l’{sq&gs(pr]ayé)fSOlﬂ copper foil or

el ectrol ytic copper or an electronic circuit of the present
i mwent i on, t he Tohespiaimtitisninedetailsbys daking danidi@d gghidkel alioy dayerbas e on

met al / chrom um conver si on. d, when form t he. silane treatnent, | ayer,
107 he. s PHIRPEOMGRICTES 57 of 11 $OBB pENcPAING oF LS Babsd\oh Car Cofie

conver gs@i-portléh on' thel BoseteroillWilll BEikHibitdé ' ®yOBeURIEREICS Aickal Hildy gfyence in

the etching rate relative to the pattern etching solution. Neverthel ess, a

noder aCentaaynas the epprartfpil és losapadiastver fioen thea digkeler iekeliplloy Byyarather and

the (D er.. . I of pi cal and preferred plating
condi t‘%tSh@'%a‘FfeWERSW"b%ﬁ%&gé%g%pﬁojm%lré%r ng) 10Cu: 90 g/L H2SO4: 80 g/L O :
6Cpprn Liqui d TumecakHig: ehidd advénces substanfidily tievigcallpi Soh3trslrésipr opyl )
di sul fide 2 sodi um (CPS manuf act ur ed b_¥ RASCHI G, 15di benzyl am ne

15denat upidat off theeside( Mcekel the &opRgY citruit towaed e gesinpsybsirate (sides and a

ngpngrfaéc't’ér?gul&? BB Yot EPRAE RUHER FoRRGy 20Cur rent Density Dk: 2 to 50

A nickel or nickel alloy layer or the like mainly inhibits the occurrence of
sagging, and enables the formation of a uniform circuit of the intended circuit width.
[0054] Upon forming a fine circuit, an etching solution made of aqueous ferric

20 chloride having a fast etching rate is preferably used. This is because there is a
problem in that the etching rate will deteriorate as the circuit becomes finer. An
etching solution made of aqueous ferric chloride is an effective means for preventing
the foregoing problem. Nevertheless, other etching solutions may also be used. The
etching solution may be changed as needed.

25  [0055] Upon forming an electronic circuit, a tin, nickel or gold plated layer, or a
tin alloy, nickel alloy or gold alloy plated layer, or a solder plated layer is often formed,
but a "surface coated layer" does not easily attach to the nickel, cobalt, or nickel alloy
that is used as the material of the (C) layer. Thus, preferably, a copper or copper
alloy plated layer (D) is formed on the (C) layer of the laminated body in advance.

30 [oos6] Upon forming a copper circuit by etching and removing, up to the resin
substrate surface, a part of the laminated portion configured from the (A) layer, the
(B) layer, the (C) layer and the (D) layer, there is a problem in that, if the (D) layer is
too thick, this becomes an impediment in the etching process, and disables the

formation of a uniform circuit width.



Time: 1 to 4 seconds [00641 (N ckel -phosphorus alloy plating) Ni: 50 to 100
g/L P. 1to 25 g/L 25HB03: 0 to 30 g/L pH 0.5 to 2.5 Tenperature: Odinary
tenperature to 95C Current Density Dk:,5 to 40 Alcln2 Ti 0 geconds
30 [00651 (N ckel -nmol ybdenum al | oy pl Ql ng) NN: 5to 25#6@”%%{1 ?)&glf to

W _ Na2P207: 160 g/L pH 8 to 9 15PCT/J P2011/050143 Terrper ature: Odi nary
tenperature to |El©¢hQIl)N®I@m tieefigiction ok thel (€ blagenps fipe EFnayen thag isipreedonds

NON(N{’orI?SIlmmLéng nﬁor |r8}ﬁ|t lathn%)mm&ted! }\%véahglelss,vé/s d%gcﬁks)edsgbgéé‘, to
form a copper or copper alloy plated layer (D) on the (C) layer of the laminated body
in advance may be required for additionally forming a "surface coated layer" thereon.

5 10057] With respect to this point, testing was repeatedly performed, and the
optimal condition was discovered. This condition is causing the thickness of the
copper or copper alloy plated layer (D) formed on the (C) layer, which is the EF layer,
to be 0.05 uym or more and less than 1 um. When the plated layer (D) is a copper
alloy, for instance, copper alloy such as brass plating (Zn 10 to 40%), bronze plating

10 (Sn to 10%), or cupronickel plating (Ni 10 to 30%) can be used.
As a result of testing, the foregoing thickness is preferably 0.05 ym or
more and 0.8 um or less, and more preferably 0.1 ym or more and 0.5 ym or less.
The lower limit is 0.05 um as described above, and this is the minimum
required thickness for forming a "surface coated layer" thereon. Meanwhile, to
15 increase the foregoing thickness will become an obstacle to the etching process, and
disable the formation of a uniform circuit width. The reason for this will be explained
in detail in the Examples.
[0058] It is also possible to additionally form a chromium layer or a chromate
layer and/or a silane-treated organic anticorrosion layer on the (D) layer. In the
20 foregoing case, while there is a possibility that a difference may arise in the etching
rate relative to the pattern etching solution, as a result of appropriately selecting the
amount thereof, it is possible to similarly inhibit the oxidation of the surface of the (D)
layer. Thus, it is possible to form an even more stable circuit width pattern.
[0059] Moreover, the amount of nickel contained in the (C) layer is 100 pg/dm? to
25 3000 pg/dm?, preferably 2250 pg/dm? or less, and more preferably 1500 ug/dm? or less.
This amount is required for inhibiting the occurrence of sagging during the circuit
etching and for etching a uniform circuit.
If the amount of nickel is less than 100 pg/dm?, the effect thereof will
deteriorate. Thus, the amount of nickel is preferably 200 pg/dm? or more, and more
30 preferably 300 ug/dm? or more.
[0060] Meanwhile, if the amount of nickel is too large, the load (etching time) of
the process will increase during the etching, and become an obstacle in designing a
copper circuit. Thus, the amount of nickel needs to be within the foregoing range.

[0061] When providing the chromium layer or the chromate layer to the rolled



Citric acid: 60 W_ pH 8 to 9 Tenperature: Ordinary tenperature to
50C 10Current Density Dk: 0.1 to 5 Alcin2 Tine: 1 to 10 seconds [00671

(Cobalt plating) Co: 10 to 40 g/1. P} 2.51t0 3.5 15Tepper,abyl £os5di nary
tenperature to 60C Current Density Dk: 2 to 50 Aidn2 Tine: 1 to 4 seconds

[ 00681 (Chromate treatnent conditions)

ﬁA) D ppi ng chromate treatnent

20K2Cr 2OReN:f2d? Bredroldiangyprer. foiltfer 8n gilegtiasic gireuibof thelprepenpsrventipn.

(1 eat ni COTRILTL LIS 254 or By ) B S5 GBGF Bk E PRVl BTG ©

50 W I tényrsion. tAndl 3wBeh hfoFeiimeitag usiehe2flebtn@&ftCayer, the silane content is

(93]
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preferably 20 pg/dm? or less based on silicon conversion. This is in order to inhibit
the occurrence of a difference in the etching rate relative to the pattern etching
solution. Nevertheless, a moderate amount is effective to prevent the oxidation of the
(C) layer and the (D) layer.
[0062] Examples of typical and preferred plating conditions are shown below.
(Copper plating)
Cu: 90 g/L
H2S04: 80 g/L
Cl: 60ppm
Liquid Temperature: 55 to 57°C
Additive: bis (3-sulfopropyl) disulfide 2 sodium (CPS manufactured by RASCHIG),
dibenzylamine denaturant
10063] (Nickel plating)
Ni: 10 to 40 g/L
pH: 2.5t0 3.5
Temperature: Ordinary temperature to 60°C
Current Density Dk: 2 to 50 A/dm?
Time: 1 to 4 seconds
[00s4] (Nickel-phosphorus alloy plating)
Ni: 50 to 100 g/L
P:1to025¢g/L
HBOs: 0 to 30 g/L
pH: 0.5t02.5
Temperature: Ordinary temperature to 95°C
Current Density Dk: 5 to 40 A/dm?
Time: 1 to 10 seconds
100es] (Nickel-molybdenum alloy plating)
Ni: 5 to 25 g/L
Mo: 0.01to 5 g/L
Na,P,07: 160 g/L
pH: 8 to 9



Current Density Dk: 0.05 to 5 Aidrn2 30Tine: 5 to 30 seconds Anode: Pt-Ti
plate, lead plate, etc. [0069] (Silane treatnent conditions)

Si | ane of various series shown bel ow was selected. Sil ' i.n

al cohol was diluted with water to a p)r(\geidet erm ned concgﬁ Fgf?gﬁ{’ggﬂ‘&‘% hen
applied to 16POTIJP201-11050143 the copper foil surface. Concentration:

0. 01 wi eanperatuyg R rijnary temperaiubated0’si | ane, epoxy- based silane, acrylic

si | ane; I no- S 4l capt o- based silane t) [00701 (Met hod of
anal szHgﬁébﬂg)ﬁﬁ?ﬁg?)kaaﬁggélﬁ ni ckel, etc.) In order to
anal yzgimée! to ¢chekcdmegnt ed surface, the opposite face was prepared by

pressi ng and masking FR-4 resin. This sanple was dissolved in nitric acid
i noogel dWfekehtungstemality BeY9anhti| the surface-treated film dissolved, the

ssol uti g 4 ﬁ aker was diluted tenfold, and the nickel was subject to
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quantitative afal ysis 10based on atom c absorption analysis. [00711 (Method
of anaW.Z0hg &mlint of adhesi on of chrom um In order to anal yze
t he trgﬁt.ed s_rfacg, t he opposite face was prepared by pressing and maski ng
FR-4 r&81623%h08 Hhnpl e was boiled for three mnutes in hydrochloric acid
ina c?Hc_:g%rgati on of 10%to dissolve the treated |ayer, and the 15sol ution
t hereof was used to subject zinc and chromumto quantitative anal ysis
based bampeoatiuce: brsiory itempanratliyestcs50T®00721As descri bed above, a resi st
patter rmn i.t was formed on the (D) layer, arid an etching

for, fo a.circ
sol uti QH"ﬁﬂh@eBF'%BéoBﬂeﬁo #ﬁ/ ide solution or a ferric chloride solution
was USEfind:01 fMDY¥8conds t 0 the resin substrate surface, the 20 unwant ed

portions of the |am nated portions the (A) layer; the (B) layer, the (O
| 4906t (GAbaK RALIDD) | ayer on the resin substrate other than the portion
provi dég.%ttg4brb9Lresi st pattern. Subsequently, the resist was renoved.

pH: 2.5t0 3.5
Temperature: Ordinary temperature to 60°C
Current Density Dk: 2 to 50 A/dm?
Time: 1 to 4 seconds
[ooes] (Chromate treatment conditions)
(A) Dipping chromate treatment
K2Cr207(NazCr,07 or CrOs): 0.1 to 5 glliter
pH: 210 13
Temperature: Ordinary temperature to 60°C
Time: 5 to 30 seconds
(B) Electrolytic chromate treatment
K2Cr207(NazCr,07 or CrO3): 2 to 10 g/liter
NaOH or KOH: 10 to 50 g/liter
pH: 710 13
Bath Temperature: 20 to 80°C
Current Density Dk: 0.05 to 5 A/dm?
Time: 5 to 30 seconds
Anode: Pt-Ti plate, lead plate, etc.
[oos9] (Silane treatment conditions)
Silane of various series shown below was selected. Silane dissolved in

alcohol was diluted with water to a predetermined concentration, and then applied to



The foregoing can be realized by conbining the (A |ayer, the (B) |ayer,
the (C layer, and the (D) |ayer described above, and this is one of the
superior 25features of the present inyention. [0073] To r
favorabl e conditions, after attachi ng¥({’ahe (A) layer of @%?,%%QBJ,U&&&%
alloy to a plated | ayer or copper foil as described above; desirably, the
| ayer threoooptet foihsutiacexposed face of the (A) layer, which is the copper
foil, for protecti t coppey, foil is renmoved via etching in advance
prior k ﬂﬁ tﬂ‘?ﬂe({]@ “g%%%/%hi s is in order to facilitate the adhesion
of theTgpbsemintadeldatmpshd, aé’@d)@/—bé%%]lané/\h@ﬁ%/ﬁ’c Aaner ahfhd-basedsidngs the

copper or copper alloy layer to be formed on the resin substrate, whi le the
pr oces§afaaptoedansdl sikedet o eit her the roughened surface (Msurface) or the

bt hedEF ahdy G B G AdTB R REI P K61 ooy surface si de. when

roI I 'ed copper fiai d)rde‘ﬁ tos aflalyae hﬂhghnmkél-ﬁrefatedl b@tﬂampﬂi@r oppositeiface was
reinforced rolled alloy copper foil can al so be used The present invention

cover sPEFRared yheresstshped maskiag ﬁFbéaﬁ@@nrbsF is GarEleva Cissoled BoRPKE at i ve
Exanpl sé.dqg Bﬁnc?érﬁﬁa%fw (%f”%’ tdrﬁiﬂ 14178 Suf {e%' ﬂﬁfdls%m\/%dt fat sdiborEa! es
SCri or acCl a e

are de e un I'nvention, and the
present beuiantwas dikiteditehiod, tanid ttbetﬂnekélO\h/lasvsumgedfxt@npUeBtltamamanlysishe

pr esenb i nyention, covers all des or nodifications other than the Exanples
10descri BagehaNAIPTHG P3P PHRN 888Y8'Sof the technical features described in

h fi 10 _\Wh foll | dth
sobTr B bgH & tﬁ‘iﬁ%ﬂé'”@[%gﬁﬂ°fa%@1%ﬁ'@%ap¥”?{%ﬁaﬁﬁggeeﬁngigm ned Pat ent
| t P | 4- 107786 | t | t
ol caton P ) o 2RO ATTIS, L O LOSILER R BB
sol uti grdeflidndoRfaskiy #RQ RainiSTRis kAP vidsdunke bl thedd reinaedsr M ytic

copper foil 'had a foil thickness of 18 pm The electrolytic copper foil was
bondedhydroghlssicyaeitlde aesingestription axfel@% tPodigsalve dppeireateddlayaim arst ghe

15 am nat BotoH o BfeRah difthaC i, Phpriad Tl RCET Sy aRubltle SERRR cne-

Conseqyaséd vn dtbid abSdrptibh akagsss. of the el ectrolytic copper foil and the
copper plated 20l ayer on the resin substrate was 38

sub¥equent | y, dsrererbadagayena ﬁeaﬁbaattweﬁor.fﬁrr@ﬁgaagﬁﬁwt #fas496MBEi A2 was
for mdt@géﬁ%ygpp% 2Rl & ﬁ'ﬂgl ?éﬁﬁﬁort B}é({}é of Qrc%gﬁ'eﬂ ﬁ)‘éeéolpfﬂ@g?P %nfe'ﬁllét Ing

condi ton copper pIa | ayer avin ness o
f or medchlogiieosolutioh hWaéoueeol fag reopper uyp dbi thg (IGSIIdI eubatsatealsdrfacehrtlmrat e

20 ol ¢ POWEIGEDBIHPTEP! b GTTEeA PRTIAT (B B0 foke viiee o P ds BakiEiebn
w th t ADORne 8] 18 SRnevenn F%%?ﬁ%z?%e"d%%@ﬁSﬁ%ﬁﬁ&’sﬁi@“ e o
t he copptermn. (SUbsequenhI)ertbeeelslshwdsaemowédtce coated | ayer was thereafter
formed. The foregoing can be realized by combining the (A) layer, the (B) layer,
the (C) layer, and the (D) layer described above, and this is one of the superior
25 features of the present invention.

[0073] To present further favorable conditions, after attaching the (A) layer of
copper or copper alloy to a plated layer or copper foil as described above, desirably,
the layer provided on the exposed face of the (A) layer, which is the copper folil, for
protecting the copper foil is removed via etching in advance prior forming the (B)

30 layer. This is in order to facilitate the adhesion of the subsequent plated layers.

[0074] When a copper foil is used as the copper or copper alloy layer to be

formed on the resin substrate, while the process can be applied to either the

roughened surface (M surface) or the glossy surface (S surface) of the electrolytic



30 [0078] (Electroless tin plating conditions) Rohmand Haas: LT-34 Liquid
Tenperature: 75C Dipping Time: 5 mnutes [0079] (Electroiess nickel plating
conditions) 18PCTIJR2 0 1 170 5 O 143 Ebara-Udylite AQD@MF&BIW/QSMM
Tenperature: 90C Dipping Tinme: 20 m nﬁ%es [ 0080] An el ectroless tin plated

| ayer was additionally fornmed on the (D) |ayer, and it wasé(ﬁosa ble to
f or m acoRR@T Kl dhelsectece| teske tatehesl & aarmaljetheolossyi sfacensidiey ¥Mees a ooal i

( Examp r h ess
O 357 iR copner i ds wskl PR Pt @sOeasitt; TBRRT (s ahloria I W o>
to forgoppedppeandissibeasedalhe pfesknttimentioppoivend aldof ’Emasea)‘oppwﬁ)llsubj ect
to soft et chi n? and a part of the copper 10l ayer was thereby renoved.

hi

Conseqlfmplest hi ckness of the copper was 5 pm 1e821 (Soft etchi ng

((32@ .t' ons) El)%agn%s cﬁ'erU'UnHﬁaraﬁvé] éﬂ{rﬂgf tfﬂﬁécfg%ggr]t[ﬁnﬁéﬁtlépla% 3w

uric acid rogen peroxi de 'so ion was used, and the
t hi cknegplaimeduNate thatfthe Eaantmmrelcmﬁenbammr }ﬁmmtaﬂngaﬂhealndéﬁﬁandlag (dxf thE ng

d bd f
800 SS}%%E G anfdnh Baesant iMe S ot e dllgwing ErampEs e ey e ©
ni ckel Pﬁ'ﬁ@Ht’%eréi} ¢ra%IGABGAS bPHT%mfréaﬁ&PsPtheP'tr%rﬁfﬁmeJ 2yfhplek d@séridn was

addi ti Bnal y forned ereon 1n the foregol ng copper plati ng condi tions.
Ten ci beloivt withiertbe scopeed thé technmica fsddrasndesssibet inpps ispacifioatiemd

20exposure pro in et chi t r.eat men novi n un
Ohortions of thﬁ@%p_&# ?f?}ﬂ?wms F{}%”FQJ?%HS (ﬁ B’&l%i“té?%&‘%}%{] (mf
pl at ed dkarffedVs) AfficseADaéaminetesteANApPRedtidh PabiRfation No. 2004-107786
filed by the present Applicant as the copper plating solution/conditions, other copper

1

plating solution/conditions may also be used.
10o7e] (Example 1)

15 An electrolytic copper foil had a foil thickness of 18 pm. The electrolytic
copper foil was bonded to a polyimide resin substrate to form a copper clad laminate.
Subsequently, a copper plated layer of 20 ym was formed on the copper clad
laminate. The copper plating was performed under the foregoing conditions.
Consequently, the total thickness of the electrolytic copper foil and the copper plated

20 layer on the resin substrate was 38 ym.

Subsequently, a nickel-tungsten plated layer in an amount of 400 Hg/dm?
was formed on the copper plated layer in the foregoing nickel-tungsten plating
conditions, a copper plated layer (D) having a thickness of 0.1 ym was formed
thereon in the foregoing copper plating conditions, and a chromate layer was

25 additionally formed therein in the foregoing chromate conditions.

[0077] Ten circuits of a 400 um pitch were printed, based on resist application
and exposure processing, on the copper clad laminate with the nickel-tungsten plated
layer formed thereon, unwanted portions of the copper foil were removed, and a
surface coated layer was thereafter formed.

30 10078 (Electroless tin plating conditions)

Rohm and Haas: LT-34
Liquid Temperature: 75°C
Dipping Time: 5 minutes

10o79] (Electroless nickel plating conditions)



and it was possible to forma favorable el ectrol ess nickel plated |ayer

w th hi gh adhesi veness. 25 [0085] (Exanple 3) In this Exanple, a
copper clad | am nate was prepared by nding a rolled coppgr,al{,8 Qu-0. 2
Ww%Cr-0.1 % Zr) foil of 12 pm in ich a Ni-plated Iayerzléqn/aéfwl(4

pl ati ng anount of 700 pg/dn2 was fornmed thereon in advance, to a resin
subst r EParg-peviiendeDPased resin). After fornming a through-hole on the
copper ' . el ectrol ess plating and el ectroplating were
perforrLre -(I)-lap g?%thg%p%de)r in a total thickness of 26 pm The total

t hi cknBgspind Tirhe: 20ppratesl | oy and t he copper plated | ayer was 38 pm

[ 0086] A ni ckel ;&Bospho‘r us plated | ayer in an anount of 7

] 00 pﬂ/ dn? was
f dP%¥¥d on the coUpplerirelesa tingatedilayaiwas additionallydermgd eagpedCplaxeedndayer

sf or medjtther ibIB t?*gmﬂaegr Ielelje/c?roFsQ'tﬂwé?ltﬁtéd“%yfepg\@g?g@‘ﬂIagg%sriv%?e%s..5 om
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ni ck& phosphorus plating conditions. In ad Ion, "a
wasosadidkamplea?)l y fornmed thereon in the foregoi ng copper plating conditions.

And, t i it i nt h h ) i st li i d
exposure. pr oced8 AMERLe R Rl COPBRT AR Gt HIERRAGT { Bellin it QP
por ti ogsppdr bl yapdiRied @ 4 pwﬁnm%;lﬁe@rmﬁfost&a@@%ogm §|c%f)tépl:|%851artn'iﬁét | at ed

| ayer was additionally fornmed on the D) layer, a was possible to
f or m aAngyeapdrpes dad lamisde twas pllbjeettd agféetahing, andla patheftvesepser

[ 0088) anpl.e 4) In this anpl e apper cl | am nat e S _prepared by
bond ngVE" MaR ety Baldlsd. CrARBugend. HRBRRs o Er SPRPTHRSEI ayer 1 n
Ni (008}) 26 bRt @teHimy Bbn@tiodd0 pgi cl n2 was forned thereon in advance, to a resin
substrate (polyirnide-based resin). In addition, a copper plated |ayer to

become the (D) JWpEe Apig-Hyshagen tiesevda mixes shlutione silfofic0add pthd w/khe

pri nt eV #RAPAGBRIR, SARuGR  b/joims ) Geat e B HiRkodn ehcBbhedt ik “ana
et chi ngopperasyarwad perfoensd at 35t O eicidippmeshdagitatiors of the copper foil was

performed. [00201An el ectrol ess njickel plated [ayer was additi ona% Iy forned
ori®He (D) | ayer M ”FQ'Y%%mﬁBsEiaEﬁ’% layers BY @na amesitasl 808 setdny] veas

ni ckel edn | mpe j i S 0 T I of
the ot Sheg op PCCophal o naRiaRs i RE BoregOing RERSIREIRERg T BRI 2
be seeconditdnsa Aappeer piated lajerOof30 @numswheradtitiarallyhlermppehemsin patHe of
the crpss section of ghe circuit in the copper plating conditions.

Mor eovi@Fe991hg cOPRELRIAHNG CPBd&'BHFi rmthat the cross section width of the

Sohore.chaCL e (TSRS KNGO BB G AR o,
to exposure processing, and etching treatment for removing the unwanted portions of
the copper foil was performed.

[0084] An electroless nickel plated layer was additionally formed on the (D) layer,
and it was possible to form a favorable electroless nickel plated layer with high
adhesiveness.

[ooss] (Example 3)

In this Example, a copper clad laminate was prepared by bonding a rolled
copper alloy (Cu-0.2 wt% Cr-0.1 wt% Zr) foil of 12 ym, in which a Ni-plated layer in a
Ni plating amount of 700 pg/dm? was formed thereon in advance, to a resin substrate
(polyimide-based resin). After forming a through-hole on the copper clad laminate,
electroless plating and electroplating were performed to plate copper in a total
thickness of 26 um. The total thickness of the copper alloy and the copper plated
layer was 38 pym.

[0086] A nickel-phosphorus plated layer in an amount of 700 pg/dm? was formed

on the copper clad laminate with the foregoing copper plated layer formed thereon in



t he thicknesses of 0.6 pm 0.7 pm 0.8 pm and 0.9 pm and, while the cross
section tended to becone trapezoidal as the |ayer thickness increased, the
i nfluence thereof could basically be 1 nored. Nevert hel @@ﬁup%pﬁ?sé’ﬁ:&m Il
be | ess wasteful as the (0) layer is inner, if the formation of the
"surface coated |ayer to be formed thereon is 30possible, it could be said
t hat t He fajegeipaiigkeltmespoprusagiating sonditinesl nhadditien. posepperelayg0obf b

( Conpa i . : tro .C C follk: had foil

{ i cknb g ATy hemad drarsnadn e TaebfY, ChofuraREs cafltiolScaies

pl at edtdrayeircuitt rempviated ahersbrorpddee cppesist! agplicationatagd Bxposoieper

pl ati ng was perfornmed in the foregoing conditions. 20PCTLIP 2011 /050143
ConseqBEQRER§INg; pRdteiehingttraatmest orgemaying the: Hpwpptadcpedppe of ke CORPRS t he
copper s ﬂﬁégzg H@%ﬁédon the resin substrate was 38 pm in addition; a copper
pl ated Tayer ?o econe the (D) layer was forned thereon in a thickness of
0.@d71pm i n t he Aroelegtrolegs diogpatedtapdriwes additionallyrfsrmatiios theriD) tayen areli at es

fromthe thickness of 0.05 pm or re of the present ipventiaon. .

[ 0003] St Toen adPyBTbla cliéhalesetin Batch ey N Bitduaghesivenass

anplsk ¢RkAApIcaNd exposure processing; and etching treatnment for renoving the
u

nwanted porti‘ons of the copper foil was performed. [0094] An el ectrol ess
ni ckel plated llaykis xmnpiddatdoppeat thadflaminate ovas prep@dyd bgyendingOamndldéd was

105ieb; SarR ol BRI (euhial & NoaBISEE Bt oy i SEfng B0t of X el oppor
foi | hadsarohichi #i2redinan sadVank?, 16" a a8Givasbeiengebolyimiid- By TUbinLr ai e

And, the copper clad |am nate was etched to renove a part of the 15copper
| ayer . agitigegacernpgr plated yeertotbeesnedbe gy IBy@imwvas formed thergomiin @ at ed

conper oGRS B henl g e b Enitebfycy tns fo e o the
[ 08R4§] Subsequergdbsequientigi reni toircuis ewié Npaidtdd etheasorbasgsednon esesibt

application and exposure processing, and etchi ng treatnment for renoving the
1520unwafPRIFaHBNt PBAS C¥POSHE PHRRRSSIMDI PNYasIchErs dremtanent 0los 71emeYieg athe
attenp : i g1 ley: ctroless tin plated | ayer on
t he (Cgmwgﬁlter; I |Bﬁ%§flﬂ‘|oe{b ssrif%III g'%%gﬂe?@rrﬁegl)ch el ectroless tin plated
| ayet;. The reagonekatrolels hicke! plated (ke dvdsoadiditibriedly fotmeed Gh thay®) Iagert he EF

layer interfered with the electroless plating. 25 [ 009 Conpar ati ve
Exgwpl an )Pit was possible to Form a favorable ICélectrolegss nick[el pIaEt]ed(Iaycrerlp with high

[$)]

adhesiveness.

20 [0091] The cross section of the etching of the circuit is shown in Fig. 1. As shown
in Fig. 1, it can be seen that a copper layer of 0.3 uym is formed on the uppermost
part of the cross section of the circuit in the copper plating conditions. Moreover, it is
possible to confirm that the cross section width of the circuit is etched in substantially
uniform thickness from top to bottom.

25 Note that, with respect to this (D) layer, the etching was performed up to
the thicknesses of 0.6 ym, 0.7 yum, 0.8 um, and 0.9 um, and, while the cross section
tended to become trapezoidal as the layer thickness increased, the influence thereof
could basically be ignored. Nevertheless, since it will be less wasteful as the (D) layer
is thinner, if the formation of the "surface coated layer" to be formed thereon is

30 possible, it could be said that the, desirably, the (D) layer is formed thin as possible.

[0og2] (Comparative Example 1)
An electrolytic copper foil had a foil thickness of 18 pm and was bonded
to a resin substrate. And, a copper plated layer of 20 um was formed on the copper

clad laminate. The copper plating was performed in the foregoing conditions.



In Conparative Exanple 3, in the sane conditions as Exanple 4, a copper
clad | am nate was prepared by bonding a rolled copper foil of 9 pm in
which a Nl-plated layer in a N plati amount of 700 pgienB, Og@{4rged
thereon in advance, to a resin substrate (polyim de-based resg\??

addition; a cop&ar pl ated | ayer to becone the (D) er was forned thereon

in a tHiopkaGeeNtd the tphihickness oﬁcbln%gtﬁqtr@lﬁl@mmpeprfq{an@tl@%ﬁlpmeromgtedm s

vent [UA SFbBsFSnsLBRRE vt FENRET BrlERoa el s Il S0 %éﬁ*é% on
resi st tiaRp(d) kgt asafoimedhstEch iPr9eGisRHES oﬁ0®1emmh|h%etfb@dmg1bobper
renmovi n%&t he 21P CT1lJ P2011/050143 unwant ed ﬁ\ll’tl ons of the copper f

was peP ngeqpndutmm]ws eprition deyates frp) the Hiigmassyf Qéé"ﬁd?cmmi?%a
sf or med; @/ ﬁ%{ and it was possible to forma favorable
el ectro ess n| o F at ed | ayer with high adhesi veness. However, problens

arosg W th resr&sﬁsdquehﬂy: ettanhldlrgums operti esintecd {heied] Based esnl tresigpon
obser vi ng“the inclined angle of the CII’ if%lare sh vvn i n Flg 2.. As, shown

'n Fi g2PBlications 20dheXRaskS: RECeSSING. cRNEoBISHING djRAMest { oF mismBHngie
upperng \‘)vaH p@?lohﬁ%fﬂféjé 5" Wésgfeﬁd?ﬁ'\ ircuit. In addition, the

|ncI|ne ang e C|rc escen ed an the Cross section took on a
t riap@zoi dal s haﬂneelelvtrobisse'rlckel imdated ddyengvas agditionally foenedicorthed®) lagareover ,

10 o opand 1§ Hegipt Possibie 10 fortrh EERwIR ABrtholhan loseh®iS) sl "L (D)

| ayer Reh&gvémesd hick. Since the (D) layer is thick, it is considered that
the bal ance with the function of the (C) |ayer for i nhi biting etching was
| asaes] (Thuparativewaxareplef 2y ned that the formation of the (D) |ayer havi ng

Tapmor thi ckor SR BORe sk PRBUSTRARL ChdaleasfERSE poiis] e

pr esentedim\sapbirate. Virkl, dhe agbpplel etdd wfmlh@té”lWa%bél@héd tbaemaoveuaig=or 6f Bk
circuit of the intended circuit wdth y adding_a process of thinly formng

153 Iayeﬁomﬁf|ﬂbera09n§ﬁ€k'e'ét{')bﬁh‘h@@ﬁ@@“%ﬁ%I’Wﬂs 9HMbopper to the series of

processes for fpn e I %S@p £l ad
| am nate, and étgé\lmt onal Iﬁyéyl e Eﬁp??ecﬁJ&ﬂﬁpb&%gbagﬁ (?) duce
unet chghmear én thescopper\obad Iamnaatmmuheémegou‘fg Naglgtmg cbndnhoosj on in length

of tail of circuits), and shorten the tinme re 5formng a circuit
vi %8t chi ng. Subsequently,, tgfdigicHHs W%eprpé'é‘%d ﬁ}?\/‘é 5 §4 ePBs rgsist

superi g PpI?JJt% t ol B%bH r%g' %s‘i’r’f};ft EHH el r?gdﬁ?éétﬁf‘é?ﬁsﬁar ferﬁbﬁaéufﬁéice

coated layer trom bei g I e copper” or copper al yer fornmed
20on t heuBwahtedeportiansl oéﬁtd)bm)pérefoﬂ wamapertmmefd a uniformcircuit wdth, upon

(SR, 3 P oo Yl B PREL PR Lo o LB BLECH Lot Bles SRR
et chi n&y@l“‘énpt'h%V@(}t layBe PN ﬁ@t”ﬁ@ss%lestﬁ%?mcétﬁ&illete%tr@l&s% fdted i1aydrhe
circuit ‘'wdth, and addi'tionally enable plating to the circuit, the present
i nvent Tbe ressors éiuthisis eornypped ol bel thaintheal® layeyra taad=F layer binterfered

| am nat ﬁ)theae?éjct}co?éssf&a% ng an electronic circuit of a printed board.

25 [oo98] (Comparative Example 3)

In Comparative Example 3, in the same conditions as Example 4, a
copper clad laminate was prepared by bonding a rolled copper foil of 9 um, in which
a Ni-plated layer in a Ni plating amount of 700 pg/dm2 was formed thereon in
advance, to a resin substrate (polyimide-based resin).

30 In addition, a copper plated layer to become the (D) layer was formed
thereon in a thickness of 4.5 ym in the foregoing copper plating conditions. This
condition deviates from the thickness of less than 1 um of the present invention.

[0099) Subsequently, ten circuits were printed thereon based on resist

application and exposure processing, and etching treatment for removing the



22PCTI JP20111050143 CLAIMS 1. An electronic circuit as a | am nated body
configured froma layer (A) which is nade of a copper or copper alloy foil
fornmed on one surface or both surfaces,of a resin subst £ el or
copper alloy plated |ayer (B) forned 211 a part or whol eﬁgtﬁfégé @?9 {13 (A
| ayer, a plated layer (C) forned on a part or whole surface of the (B)
Iayer anwantad portignsiabike ceprer fal wasterfarmed hat of copper relative to a

FoBREL on'tho 1A el Bess b iRt 4 war BRfLieBa b gl Ghins et h g
Iess t hag i Wi prdibiditehfors A0favBRidte MledtrslepPelicksl rmsuetj fageredtbigt chi ng

and renoving a part of the | am nated portion of the g | ayer, the (B)
| ayer, adhesiyepessafiawearal, prblemy aresayitigespedtiie thes thrlgja@p@atﬂ%s sur f ace.

el ectroni d. d En OF
5(2:oner al l oy | a@?&‘%%%’f VW@BP?@@"% m?ﬁ%de%ggre:‘ g@@%ocr:' ({)o{%{% sur aces of a
r$5| R Fig. )Zsifbss'shaWa mF]fng at e;ﬂzah&;@seérﬁ)hétm ibrei ok @ﬁppenp;}hybr cﬁfomreldeorsltmlf ace
of the (A ayer an as a slower etchi.n e than at o er relative
to a cHpperme to?ﬁrhap 4] qpﬁ%ﬁ%%@fﬂOﬁ g}a‘é%'ﬁﬁ@’rt CHICITES {andla of Her (0)
f or med t P&&éz nd
| ess tﬁggwgagsﬁ#é’%nc? \/\ﬁa tﬁé‘%r(‘ﬁ\%ﬁg@éctlgﬁls‘%)%go@pgh [of rgﬁatl%j%?rrégkgéoggt}{:ﬂ?%g and
renovi leg:mng)arcbpertles; ldetdranTateat ddbrpoven, dncarf betseehat dyeport@dt lberef Gyan ayer
and th?héi& to the re in. sg,lbstrate surface. 3. The electronic
% r cui WY h'ﬁsc back; Ay CR[SHOM8d: wherein the layer (C) having a

sl ower et ching Tt Qvéshé@tetrﬁ‘nﬂeoofo SQWsuftQJfQHé ‘(9) lé%/e@ b@ﬂﬁgﬁﬁfo ﬂ‘ﬁ@l@'S]ﬂce
solution is made of nickel, cobalt or nickel al e electronic

c:j L cui th@éf@bﬂayangsttblc&nyt ler@rm’ldereduthat the bamnO@h\e{ﬁbuthe dunctBarefithe ¢€)
Jd 0 3Q
o) PRs2 el BRI cudPo s 0L P i e SRR RUTR ne Bl Ei o ©

opposi {B) lgenhb@eg éaefcebbﬁeqm@nﬁés@rpaeﬁm@ﬂy ahé eyrmhaieRy ol f\bopperdapéest 1 Wi t h
the resin is a face that is subject to one or nore treatnents anong acid

15 eani HE OF Begkas shoulbbe ayeiderng, and surface roughening treatment. 306. The
el ectronic circuit according to any one of clains 1 to 5, wherein a face
which is opposite to a face of the copper or copper alloy layer (A in
contact with the resin is aNCHESTRMEL APPLICHBHCITYt 0 t hi ckness reduction via
one or nore treatnents anong acid cleaning treatnent, soft etching, and
surface roughening treatnment. The el ectronic circuit according to any one
of CokRai ms 1 to B1E whesentnnyeetion 3ty wroefedsof heingoppler taforsngpenifain oy
ayer 0 a g C f 5 pm
20'0r m)r(ecl?g%%(gﬁggpﬁqug{rdeldgég&ﬂP%&th by Qudify & pPRUsAoA iRy CHPRRTY & 1P
having a slower etching rate than that of copper to the series of processes for

forming a circuit by etching a copper foil of a copper clad laminate, and additionally
yields the effects of being able to reduce unetched portions, prevent the occurrence
of sagging (reduction in length of tail of circuits), and shorten the time required for
25 forming a circuit via etching.

In addition, the present invention yields a superior effect of being able to
prevent the adhesiveness of the surface coated layer from being impaired by the
copper or copper alloy layer formed on the EF layer, and enable the formation of a
uniform circuit width, upon forming a plated layer at the upper part of the circuit.

30 Consequently, since the present invention can improve the etching
properties in pattern etching and prevent the occurrence of short circuits and defects
in the circuit width, and additionally enable plating to the circuit, the present invention
is useful as a copper clad laminate (rigid and flexible laminates), and for forming an

electronic circuit of a printed board.



8. The electronic circuit according to any one of clains 1 to 6, wherein
the copper or copper alloy layer (D) is a copper or copper alloy |ayer
having a thickness 50f 0.1 pmor nore,and 0.5 pmor |es

el ectronic circuit according to any oﬁZ of clains 1 to ECTﬁﬁngn%50143
heat-resi stant |ayer and/or a chromate or organic anticorrosion |ayer is
addi tionally provided on the copperCbAIMGpper alloy |ayer (D). 10. The
el ectronic circuit according to any one of clains 1 to 9, wherein a tin,
10ni ckel or gold plated |ayer, or a tin alloy, nickel alloy or gold alloy
pl ated1l ayer, oxnaleetréifE ditciteds | Ryghinate@didyl e0afidtel PYdgdagsr }(R)e
copper or copper alloy layer (D) or on the heat-resistant |ayer and/or the
chr omaM&i@Y iIsdNgaRiot a:aanPes of 6sPRer 2lipydeil farmreden ivne wffaceratibegh aurfaces

Torm ng & Eoimerbaratel d SR, & Sofhurandy) SRR R BPRRGhef ofca sBR, 67 © ™

sur f acegotd swfamoﬁtm@etlay”érea dlatedilagera O) dppeed oh a:pan@rr widi@guihes efl
| ayer ém Ip (i or, whol e surface of the (tA | ayer, form ngq pl at ed
| ayer ifé( avengNa havipaer slowenisighingraterthan thafef @Pp@éyﬁ?ﬂéﬂm atqopeeto a

copper efdifill QSIu%BhU%hS’h , cBPpér BEEboBKr M) Blatet 1F (B thified Bh 1RV Eer 20

form ng a copper of cop as a ness of
0. 05 p(ﬂbandrwmcrahdslaaﬁnckriws df (% pom ot heoreagret les€)thaaridum, 20d swteph ¢

ol A SrGRPRT e b S Bl TRl a i M Brhaniehe ™
(D | a]zssmowoﬂh@ @ORagér, shadB) HPRatHR Cu?ert B8d ftﬁé éD%%thafoe thipUfdsAf

12. A nethod of formng an electronic c inclu g a step of preparlng
a coppéubﬁraie Sluafﬁpﬁate by form ng a copper or copper alloy |ayer (A) on one
surfacg or rfaces of a re f.orm a t hrough-hol e on
t he cofiper cl agﬁf FALEC SGHIt 3% Ra Wn?%‘rdrrf’ﬂg éfc’@if)'EHEﬁA]g'Pn?:@pB%ﬁ’ i Poy
pl at edcogyar alld) la9@r é(AI?«’JWchIQﬁs Wbﬁh@d o bas & upfackEhsr both bawssesBelal Resthe

t hr ough- hol e, subse uentlz/ orm ng plated | ayer (C), having a sl ower
15et chi ngubsifate: Adnatenalayer Qbﬁwmedr@m@tpa@wmrmlem@:ceemfdher( )dayartarsh, on

S0 or Dk SRR BNAGHR Mgy’ e BRvaI8 A ORRRL B G SBE Bar o T
mor e aadd laesspgdran cbplp@r atioy el aa{}@r (OF¥ormed on thkaly& (GUIRPAHRIA has

formn er circuit by etching and renoving a part of the |am nated

pﬁrt io tB'Pk't? ehP- Qo or m%e@e;i IEay éhan {lHam( @J}ldIVHyéh s ARdenef q ppPPeyer of
bapct 1 SR BEG B R 4B nbfopa of HREEARGISEORER 0f the (A) 1a¥eh gi ng

20a st epthef (Q)riayperantthe @)dager w tdthearsinadebsmatd surfasg a copper or copper
all oy Layer (AL, on one surface or both surfaces of a resin substrate,

subseqdent | y f drf AGC oﬁlca?'é‘a“ﬁ ageqrding) to glalmnty o4 daIBer V‘éheéﬁﬂntﬁ‘erlat’%r t han
that ofcCREVRH 4 %!Ié\hér‘"%térﬁ’n n %é%h?ﬁs?@%wame 0 LcBFSr fchip! €

surface of the (A |ayer, |onal copper or coppe al | oy
pl at edsoletjen is(mpyle oftiicke!, hmabadt Qrmlckeiaﬂieyof 0.05 pmor nore and less than 1

the | tep of sub t t
By et chi ng and MBI St BreR A Brrtees orertn o SnBner Iy er
25t he (Q@mbaes @d‘rﬁbé‘lé}ﬁofif@layéb’% |@f1doh@g/eﬁﬁnsr30©b%/5ﬁﬁ1 nate up to the

resin substrate surface e nethod of formng an electronic circuit
accordPng to ary€oRlectiPnisl ekt achrdlnmto angreie of adaimse1 doppewheérin & o be

pot h SoEP AL SpndsCRrR Rordh FERRBheTlon BHubd Blay Bhef B intvim
pl at edthleayesin (£a) falcevinag i ssbjaeerto wbnmdr@tt@eétmhté *h?hor@é aeRPBRANIRY ative

to a cogé)er etc tg solution Is provided to the copper foil surface in
treatment, soft efching, and surface roughening treatment.

30 6. The electronic circuit according to any one of claims 1 to 5, wherein a
face which is opposite to a face of the copper or copper alloy layer (A) in contact with
the resin is a face that is subject to thickness reduction via one or more treatments
among acid cleaning treatment, soft etching, and surface roughening treatment.

7. The electronic circuit according to any one of claims 1 to 6, wherein the



| Sadvance. 15. The nethod of form ng an electronic circuit according to
any one of clains 11 to 14, wherein a heat-resistant |ayer and/or an
anticorrosion layer is formed on the %9 or (C'") layer. C%P%&t}‘e’ ggugod of
formng an electronic circuit according to any one of c ai s f o 15,
wherein the [ayer (C) or layer (C') having a slower etching rate than t hat
of copp@ppe@phtz@mertailoa lawpipd?) ista ReRRErsY errpen allsy heyrs hiving akBicknesmal t

or ni clé?b @ r%y rm s {@t oﬁ%ﬁgﬂﬁgg form ng an electronic circuit according

to any one of ei n an anount of adhesion of the |ayer

(O oraglayer (Cl‘r)e efechdnits tieeclit ackerdiOtapgh@vRet of Q8RS Pdlsi 6,NdheFlherhe
nmet hod of formng an el ectronlc circuit according to any one of clainms 11

to 17, C@HB‘?"eP"nCQFP&er&JWéﬁV%rr Lo rerorparsy ¢apper Alay |?3éer§'!ﬁ3ﬁ"3£}:? thigkBaes or
grore tLegtnBRt S rﬁHR—:?Qn&‘?g U&L&a@% g treatnment, soft etching, and surface

rougheni ng treat hod of form ng an electronic circuit
accordieng to anpheorteddfonid girosit Aetdrding 18 ,anyheneioi dlaiensc dpjoed, wheospper

Il A) ] bject to thick duct : .
{1 cat mBALGIeAINg! RoEd éadz%rn@%r@%%ﬁﬁihég@éﬁaﬁt%yﬁk%%ﬁﬁ5s_sEﬁéﬁeeauy
roughepifgdéd gﬁttﬁ@%ppeﬁgr c %r@ilb?%e‘?f( ?or mng an electronic circuit

according to any one of clail 019 urther including a step of
renovi A§. t he hethe elestronantirdualyascoatidgde anlyeone26PdaINds P20 19, Vs eusa tin,

d cl . f hi 21. Th
an': Ihggl‘ r é/ %[(%,Ir %%C?an i tll‘ eat g;[ or oft et.chi 2 1i
10 2| §F g0l Blated 7 (R B iR AN qroderd By T cTRver &a
to 20, sb&’@]@f?léieﬁ h@yé?qemltnmawwwdé& lopytheastpipet B do?:;lgépén@}dlaty@rk@ y8r a

t hi ckness of 0.05 pmor nore and 0.8 pmor |ess. he met hod of form ng
an el e@nrtbauh@at:re%ﬁaﬂt layebradieg tlﬁeacawnaiﬁ@rcﬁrgamauar?élcorrOSIon layer.
11. A method of forming an electronic circuit, including a step of preparing a

copper clad laminate by forming a copper or copper alloy layer (A) on one surface or
15 both surfaces of a resin substrate, forming a copper or copper alloy plated layer (B)
on a part or whole surface of the (A) layer, forming a plated layer (C), having a slower
etching rate than that of copper relative to a copper etching solution, on a part or
whole surface of the (B) layer, and forming a copper or copper alloy plated layer (D),
which has a thickness of 0.05 ym or more and less than 1 uym, on the layer (C), and a
20 step of subsequently forming a copper circuit by etching and removing a part of the
laminated portion of the (A) layer, the (B) layer, the (C) layer and the (D) layer of the
copper clad laminate up to the resin substrate surface.
12. A method of forming an electronic circuit, including a step of preparing a
copper clad laminate by forming a copper or copper alloy layer (A) on one surface or
25 both surfaces of a resin substrate, forming a through-hole on the copper clad
laminate, additionally forming a copper or copper alloy plated layer (B) on a part or
whole surface of the (A) layer and in the through-hole, subsequently forming a plated
layer (C), having a slower etching rate than that of copper relative to a copper etching
solution, on a part or whole surface of the (B) layer, and additionally forming a copper
30 or copper alloy plated layer (D), which has a thickness of 0.05 um or more and less
than 1 um, on the layer (C), and a step of subsequently forming a copper circuit by
etching and removing a part of the laminated portion of the (A) layer, the (B) layer,
the (C) layer and the (D) layer of the copper clad laminate up to the resin substrate

surface.



11 to 21, wherein the copper or copper alloy layer (D) is fornmed to have a
thi ckness of 0.1 pmor nore and 0.5 pmor less. 23. The nethod of form ng
an electronic circuit according to any,one of clainms 11 jn a
tin, nickel or gold plated | ayer, or é“ti n alloy, ni ckef’&giﬁ%}‘}%ggﬁ‘i% 10
alloy plated layer, or a solder plated |layer is additionally formed on the
copper 18r coppéeh nagthog dfdpemingl @) etactromia hiecuivancludingsa atep dhyewpasnd/aor t he

h t ' [ i I .24, lad | ami nate f
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a copper or copper all oyetgl at ed Iayer"aij_B) formed on a part or whol e surface
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| ess than 1 pm_2025. A copper clad lamnate for form ng an electronic

ci r cui the vEr & e@ntl rd SRR @b pposearerbp FIMIRY 12 GOPRE/FITEUY by HERIAIANDne
surfac hat AR5 24 b Rios ubsth , I I r d on
a part?%rﬁbmglé;pém ace Io Itn %teerd(aggmlogyer %ﬁ%&shlgg?rﬁ&ﬁ% gl)(;%ér‘r ae’ﬁd?r‘ﬁ‘éngbfgte

t han t kfer of theoppperratdditamieateoup te tppessiresatbstraje saffateon, and a copper or

copper ,glloy plated Layer (I1D) fornmed on.the |l.ayer (C) .and which has 25a
16 oF Ckndds of b G PIRAHC RblasingiSh Bt CreCCos bR LR s

| am nat f | i i } regi t j aim

SR e e S R L R A

rel ati aboy dayerc@ipen ateisurfges abrubdtbnsidacesdef dlie nesikebybsitdial used iniakel

lloy. 27. The. | i for . forni . i.c ci.[cui
ccor aPRgPaT Ty SBRTE a0p Bled ARSI sbile aPikel SN BR T Bet uhREEl on o
t he | aygppdrQelativela RGpPER 2téHing @BRItREI i ovides to e foif kBdateéiA nat e

for formng an electronic circuit according to any one of clainms 24 to 27,
15nher ei Ad¥AMGKxe which is opposite to a face of the copper or copper alloy

Ve 58 e ol B Rt P ARkt e B R
et chi ngj tand, sucteine heatglkeritag [hyeean®oE an a2fcorfbsion apaRTis ¢orackd amitiat e
for formng an electronic circuit according to any

(C) or (C’) layer.

16. The method of forming an electronic circuit according to any one of claims

20 11 to 15, wherein the layer (C) or layer (C") having a slower etching rate than that of
copper relative to a copper etching solution is made of nickel, cobalt or nickel alloy.

17. The method of forming an electronic circuit according to any one of claims
11 to 16, wherein an amount of adhesion of the layer (C) or layer (C") is adjusted to
be 100 pg/dm? to 3000 pg/dm?.

25 18. The method of forming an electronic circuit according to any one of claims
11 to 17, wherein the copper or copper alloy layer (A) is subject to one or more
treatments among acid cleaning treatment, soft etching, and surface roughening
treatment.

19. The method of forming an electronic circuit according to any one of claims

30 11 to 18, wherein the copper or copper alloy layer (A) is subject to thickness
reduction via one or more treatments among acid cleaning treatment, soft etching,
and surface roughening treatment.

20. The method of forming an electronic circuit according to any one of claims

11 to 19, further including a step of removing the heat-resistant layer and/or the



one of clainms 24 to 28, wherein a face which is opposite to a face of the
copper or copper alloy layer (A) in contact with the resin is a face that
i's subject to thickness 5reduction vigzone or nore treapRens,amgpe Aci d

cl eaning treatnent, soft etching, and Surface roughening treatnment, 30.
The copper clad |lam nate for formng an electronic circuit according to any
one of agtigri@sion layer ¥& agid«feaning reagvppleer w1t elepiper al l oy |ayer (0) is a
copper ~qr copp 1avi i Cki : 0 0,3
o or dss. Toaihetietied SRR NI GHE AR atardn o R And B oY C1i

accor ditngot2, avyererethef capirne cipped alby layee(B) s fdrmezbiaplesaveon thickpess al | oy
| ayer (D) is a copper or copper alloy layer having a thickness of 0.1 pm or
nor e aRf0@SBHPRIgROIeaRd OPummer I88pper ciad | aninate for forning an
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at-resistant layer and/or a chromate or organic anticorrosion |ayer is
addi ti dnabl3/, priearedetheoroppee aompeer atlog dpeenDalid dyrmeytr hd ) a tBRkibss
copper ﬁba1d | am nat e f(gre,{orm' nlg an electronic circuit according to any one
of cl aPf8 UMY r89Te AL Lt HMLOk BSS: ni ckel or gold plated layer, or a tin

al | oy, oni ckel afdhOmehodBl fhrRlih@¥nRliddtRshié BY&lit aciétf)oréilngqg?eﬁf Meabedainyer is

additionally provided on the copper or copper all ~ (0) or on the
heat - r 4ditot2thtwhergir adind/nicked ios goltt pleded layer 200a dimakoyamicksd atloy ioogoldayer .

34. The,co r.clad laminate for, fprmng an electranic circuit according to
Gy ond!6F HAGAIETs T 30/0ainapLichiates n ptinaly ik e sPE3Sr 8h"5

f or m ngogp&CARSY 1a9er QDFI@@rqrﬁ{HeOMeétahé%fstélﬁ)las?@r ane/o? Uhé aprorahteP ot Brganid aces
of a resin substrate, formng a through-hole on the copper clad | am nate,

and adantic@r@iovlamrm n? a 95copper or copper alloy plated |ayer (B) OP] a
wh . . i 1 hr ) T
(F:)gz)tz)e?rzél ag Ieasr;/‘%(l:?é? é&% (glla d%'%&‘ﬁé %é féﬁ?’ogrm@@%n' é]e&'P&mE Qﬁr%Hﬂ@olﬂﬂéﬁred Ifém y

ronic crrculrt according to c aim

34, whebpper ai cogpst alkiyt ger (AR feaIHE bnasne epiate ar Ibayh Isayfateé AF o aysired on
one surface or both surfaces of the resin substrate prior to the faormation

1%f a t REBHEHENBIOPRET OBFORPY allPlatefldpygR (W deghethene prrCedVno rfastde of
e LR RSl R RIRF G ofRESE ALY LAKFE ol Phcp S OIS P
and having a slower etching rate than that of copper relative to a copper etching
solution, and a copper or copper alloy plated layer (D) formed on the layer (C) and
which has a thickness of 0.05 pum or more and less than 1 um.

20 25. A copper clad laminate for forming an electronic circuit configured from a
copper or copper alloy layer (A) formed on one surface or both surfaces of a resin
substrate, a plated layer (C) formed on a part or whole surface of the (A) layer and
having a slower etching rate than that of copper relative to a copper etching solution,
and a copper or copper alloy plated layer (D) formed on the layer (C) and which has

25 a thickness of 0.05 pm or more and less than 1 ym.

26. The copper clad laminate for forming an electronic circuit according to
claim 24 or claim 25, wherein the layer (C) having a slower etching rate than that of
copper relative to a copper etching solution is made of nickel, cobalt or nickel alloy.

27. The copper clad laminate for forming an electronic circuit according to any

30 one of claims 24 to 26, wherein an amount of adhesion of the layer (C) is 100 pg/dm?
to 3000 pg/dm?,

28. The copper clad laminate for forming an electronic circuit according to any
one of claims 24 to 27, wherein a face which is opposite to a face of the copper or copper

alloy layer (A) in contact with the resin is a face that is subject to one or more treatments
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among acid cleaning treatment, soft etching, and surface roughening treatment.

29. The copper clad laminate for forming an electronic circuit according to any
one of claims 24 to 28, wherein a face which is opposite to a face of the copper or
copper alloy layer (A) in contact with the resin is a face that is subject to thickness
reduction via one or more treatments among acid cleaning treatment, soft etching,
and surface roughening treatment.

30. The copper clad laminate for forming an electronic circuit according to any
one of claims 24 to 29, wherein the copper or copper alloy layer (D) is a copper or
copper alloy layer having a thickness of 0.05 ym or more and 0.8 um or less.

31. The copper clad laminate for forming an electronic circuit according to any
one of claims 24 to 30, wherein the copper or copper alloy layer (D) is a copper or
copper alloy layer having a thickness of 0.1 um or more and 0.5 um or less.

32. The copper clad laminate for forming an electronic circuit according to any
one of claims 24 to 31, wherein a heat-resistant layer and/or a chromate or organic
anticorrosion layer is additionally provided on the copper or copper alloy layer (D).

33. The copper clad laminate for forming an electronic circuit according to any
one of claims 24 to 32, wherein a tin, nickel or gold plated layer, or a tin alloy, nickel
alloy or gold alloy plated layer, or a solder plated layer is additionally provided on the
copper or copper alloy layer (D) or on the heat-resistant layer and/or the chromate or
organic anticorrosion layer.

34. The copper clad laminate for forming an electronic circuit according to any
one of claims 24 to 33, wherein a copper clad laminate is prepared by forming a
copper or copper alloy layer (A) on one surface or both surfaces of a resin substrate,
forming a through-hole on the copper clad laminate, and additionally forming a
copper or copper alloy plated layer (B) on a part or whole surface of the (A) layer and
in the through-hole.

35. The copper clad laminate for forming an electronic circuit according to
claim 34, wherein at least either the copper or copper alloy layer (A) formed on one
surface or both surfaces of the resin substrate prior to the formation of a through-hole
or a plated layer (through-hole plated layer) made of the subsequently formed copper
or copper alloy layer (B) is subject to thickness reduction treatment via acid cleaning

or/and soft etching.



