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3 February 2005 COVPOSI TI ON FOR Cl RCUI T BOARD MANUFACTURE Backg{ 00
Invention 1. Field of the Invention This invention relates to %58@9’ or

t he manufacture of nultilayer printed circuit boards. In particular, this
invention relates to a novel conposition for treatnent of copper and its
alloys to forma surface having a uniformy etched and conversion coated

surface wth W%@mcm@@ﬁitmeumz.dmm%;\%&r@ktcu't layers and

|l iquid polyner coating in nultilayer <circuit fabrication. 2. Description

of they &hgaop&klyphailayer printed circuit boards are used for a variety

of elec 1ons and provide the advantage of conservation of

wei ght anp ‘%cﬁ§ W£@nU|t'|ayer board is conprised of two or nore circuit

Vention
| ayers, edc ayer separated from anot her by one or nore |ayers of
dlelectrufvnate s are fo copper | ayer

onto a po ﬁérf“eﬁuor‘sﬁﬁﬁéels lma? Bmcerf ¥e }éedm%‘i‘ﬁf%cﬁirf QP'EF%MW E‘gﬁ{ “Ffiﬁircr‘r’é"ﬂ on the copper

| ayefcarddy Th@ehRLRH eSS WREidENOMRs Lot AdVel comfpositibPfor &¥amehEofRE6pHr 2880d etch to
define and produce the circuit traces - i.e., discrete circuit lines in a

desi itsealloy fe firm apwrfeey havingawifermly siched and coaYarsemenaishsuiaservath a stack is
for ng élkr&i&% %@?&9 fct)rg}yu!nha +n of%héﬁvia&ek%}’ﬁﬁnésa Qtic%gmfélg%lﬁgﬁpe ot her by a

di el epox ack 1storne

subj @etexkabidcdneat and pressure to formthe laminated multil ayer C|rcuit
board. Following |lam nation, the nmultiple circuit layers are electrically
connect ed2t Degaipiophee PribyAdri | 1 ing through hol es through the board
surface. Resin snmear fromthrough-hole drilling is renoved under rather

stringent MaOARKd R clibllit RsaERGuse®YorahaatoNElcotiédd a@preame%aat ed
sul furic acid or hot alkaline pernmanganate sol ution hereafter, the

t hr obEgYidiohe sdvenince of eamemvasiop o6 weielt andisaagst Amatitilayst hpasdidkomprisehalict i ve
| Nt efLOBPRGE OuiYLeACEch Efr&ﬁ%la}c? s%;%f&té&at’rdn? anﬁﬁl:‘? b%r é’é&gcgoﬁé%ﬁr Jgrmation,
t he discrete copper circuit lines dare typica r eat an adhesi on
pro notedgctd omiangpplo Erdogngestaresioghdtl tyetppbyerg zecmpperdayrccmtb alpalyereric
substrate. Printed circuits are then formed on the copper layers by techniques well known to the
art, for example print and etch to define and produce the circuit traces - i.e., discrete circuit lines
in a desired circuit pattern. Once the circuit patterns are formed, a stack is formed comprising
multiple circuit layers separated from each other by a dielectric layer, typically epoxy. Once the

stack is formed, it is subjected to heat and pressure to form the laminated multilayer circuit
£

board.

Following lamination, the multiple circuit layers are elcctﬁcally ‘cormected to each other
by drilling through holes through the board surface. Resin smear from through-hole drilling is
removed under rather stringent conditions, for example, by treatment with a concentrated sulfuric
acid or hot alkaline permanganate solution. Thereafter, the through-holes are further processed

‘and plated to prowde a conductive interconnecting surface.

Prior to lamination and through hole formation, the discrete copper circuit lines are
typically treated with an adhesion promoter to improve bond strengih between each circuit layer
.and adjacent interleaving dielectric resin layers. Oné method used by the art to improve bond

‘strength involves oxidative treatment of the copper circuit lines to form a copper oxide sutrface
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.and adj acent interleaving dielectric resin |layers. One nethod ﬁ§gd b b?e
art to inprove bond strength involves oxidative treatnent of ehe %@3%@
circuit lines to forma copper oxide surface 3 February 2005 coating on the
circuit lines. The oxide coating is usually a black or brown oxide |ayer
that adheres well to the copper. The oxi de possesses significantly nore
texture or roughness than an untreated copper surface. Chem cal treatnents
whi ch produce adherent conversion coatings on netal surfaces, such as

bl agkating dethe afreuivealey. TR dbatiseid uaslly o bpEosirewadh@s ilgsr ®ht or gani ¢
materials to netals. O her _exanpl es include netal phosphate coatings used
as pdheres wah &x the soPRsE dihe LS POSERE SBUYRBMCHOSABK G 9y BNEh oS EB8R28d sur f aces
~enh | d defdord Ond R froftHe38RNEn R0 Mk by a
necﬁﬁﬁ?@%&?ﬁ%?pggﬁ%§f¥%§% P?%ﬁéﬁg%u%% ﬁggﬂgﬁica%ufﬁte{ ocC |ﬁgg%@2tmeen t he
met aheslsutfaces, arnt aabldtledads, piecverys®mmdogysed advb padmae pdiwsies of heganicave been

m croet ched, but _not conyersion coated do not. generally pgssess as.high a
GegrrBgeBs Sy me e NG GBS e gt elehss Satnf Bed trrtv POREF IO m & ho +
9r eal8fnotee!. IS8l [RBhAEd ¥idddal&sibh Btted sRhdde chtaNQ Shadieh MISer@bliRyd Or ned

usi ng hi ghl'y al kafi ne sol uti-ons contai ning an oxidizing agent, typically
sodi thmadjataont inselating Wye iy ageaghamstythat is pelicapd © ingyde mednpicggniegpeking, 844, 981.
AS dt?&ﬁ'rc%nbtl%g n”f‘e?ﬁ\él?x‘f CLglllCl 2 Weﬂ&ri&:%sﬂ%&&e?.%&td St lsrtﬂalt ﬁ%%rbegﬁ A% ostgi?t;td,al ! : Zed.
t hr oug ol ed“are ¥ orned to provi de” el ectrical connections between circuit
| ay ebwt.nol Behveaidiedorlt defiottdegeralippaldss sadgthodegeeciof vaiface soutghees medit Wi t h
acidic materials. The acidic materials have @ I%ndency to dissolve the
copp¥XWkida&abe METeE fORLNEIT BreABET BOLYIFBEdEOn a through hol e,
interfering with bond between the circuit lines and the dielectric resin
mat eri al SFHledrtesTare BOEohgn forewsA 45ps Bighly RIkslRe SOHUCAECUYRINEE aBi nk ring. To
red“‘é?‘dﬁi‘é{? %géﬁﬁ‘?ﬂﬁdah% Ldefy eﬁhom@% axbig&aLPUSUShedl MaG k) odooxkde  treat ment
bed above s o o}

descri ten | owed by a step of converting the copper oxide

to a4fdi®8ll ess soluble in acid while retaining enhanced surface roughness.

Exenpl ary processes include reduction of the oxide by treatnent with a

reduci ng seldetdrivad sboh, falowdingdodmatiandfirenidolaanetaak, methibwel through 8clePat ent  No.

4,462,1pl,ﬁ§n acig sol ut i on of.seLeniunLdi Pat ent
P )

No.  Atepried Bigros et RPvRrSEPrRCY SorLivn It T s patent
No. 3Sndf%z&Hbles involves treatment with acidic materials. The acidic materials have a tendency
to dissolve the copper oxide on the circuit lines where exposed in a through hole, interfering
with bond between the circuit lines and the dielectric resin material and often causing a condition
known in the art as pink ring. To reduce the susceptibility of the oxide to such attack, the oxide
treatment described above is often followed by a step of converting the copper oxide to a form
" less soluble in acid while retaining enhanced surface roughness. Exemplary processes include
reduction of the oxide by treatment with a reducing solution such as dimethylamine borane as
shown in U.S. Patent No. 4,462,161, an acid solution of selenium dioxide as shown in U.S.
| Patent No. 4,717,439, or a sodium thiosulfate solution as shown in U.S. Patent No. 5,492,595.
An altemative approach involves partial or complete dissolution of the oxide layer to provide a

" .copper surface having enhanced texture as shown in UU.S. Patent No. 5,106,454.

Other techniques known in the art to promote adhesion between copper surfaces and
diclectric resins prior to multilayer lamination include the use of etches inclusive of cupric

chloride etchants, mechanical treatments desigaed to produce surface texture, and metal plating,

.-
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An al ternative approach involves partial or conplete dissoluti %}_ gf t
oxi de layer to provide a copper surface having enhanced texture 8528

in US. Patent No. 5,106,454. O her techniques. known in the art to pronote
adhesi on between copper surfaces and dielectric resins prior to nmultilayer
| am nation include the use of etches inclusive of cupric chloride

et chants, nechanical treatnents designed to produce surface texture, and
nmetal plating, -2 3 February 2005 all designed to produce roughened

sur fafiersigndd ®itpesducatdughenni ohrfinesc diistbriediy npathaaiod tehemine aid chetnedal ng

procedures have not generally found w de acceptance in the industry, nost
ROt s B ACIEL HGY e Fretuate e BhaTSeand)AEEY RO e bong

st r eRGLRLLies N afheb&e tadskienBt SidiiAkhe boFl Q8 WlilecdibRiAl nledibl Ng processes
may prOV|de hlghly roughened 'surfaces and are conmonly wused to _enhance

adheSlearolyic memt plainpuEocskree may pfovidspahly oygkapes urfases ndrapptorBredY copper
circui board | am.nates. . Howeyer he | nner . ri .Gl cui t
boar‘bseéb%ffrg‘iaﬂc ] %fg PRSP %ﬁect Pé%:orp 8 rgogp Jﬁﬁf‘g{ﬁﬁﬂ %&@s&ﬁh%ﬁg%@el{/ent use
of apfLPRBSSaté £ Whhdigmelimeldvesalf apanre eirtwinbdaad @ntaimmesselecttiallye pl at ed.
Oxi di zi ng sol utions containing Per oxi de are \gfl | . known in th (ALt Such

sol udiserats chanié tragss sighgsryeRigISe 41 4 BIOFSSS {FAKIng RS BERALCONARIUGRIHY! F&Hoval of
oXi d?ot?eg;ﬂ‘li@d cl eaning of surfaces, <creation of snoother, brighter netallic
surfaces and creation of mcroroughened netal surfaces. For exanple, in

Canadi an Bl £ ’B}l% g&g%dlﬁ %grlt%ﬂggbgi%?%g@’ wdlBLihd iR 4@ Sudl QiticRPRRRT OF their

al |l oys are trea usi Fut1 on conpri sing hydrogen peroxide for netal
pi cklbkergused fgaql vasibyrng purpddee ilehudirggemopéd nhodidessl cedranmg dontfadens a
stabilizer, optional J%{}? corrosion inhibitor _such as lgg:nngri zol e, and an

ani offeation ofreqtins Righ(sF meEiis AP agss Al et &f BYEROBIBST BE P

_ _ P ald%ucorrposi tion
| S a3l ORULERE, i AdF Qe RpRREQX Ae 2beardmeanRasi id iens cdpveorhran

devel oped, ‘eac conprising a different type of stabilizing system

O eandlng ae Upoki shinnysawipesnpiigng hysaegss perexkipdpiogen BetBgionrolshme.

described, for exanpl.e, . ; 26,883 i &dh dirsgl oses

conpo eﬁ\YSWé“*’bB%EBF’?g?‘ﬁgﬁ%‘yc Pt(l%liélg A Sg‘%ﬁ%ﬁ% 8@%&% ?u% cachd and al cohol

st abidehzRfiszolqmné hieanbmgonfon-ibe sefatmpt. Becawdlydmirepero@héacomposition
is a problem, many hydrogen peroxide based compositions have been developed, each

comprising a different type of stabilizing system.

Cleaning or polishing compositions based on hydrogen peroxide are described, for
example, in U.S. Patent No. 3,556,883 which discloses compositions comprising hydrogen
peroxide, sulfuric acid and alcohol stabilizers for cleaning of, for example, metal wires. Other
sirrﬁla:- cleaning compositions are described in U.S. Patent No. 3,756,957 where a stabilizer for
hydrogen peroxide is selected from the group of alipliatic amines and their salts, alkoxy amines,

aliphatic acid amines and aliphatic amines.

For use in the piinted cireuit industry, hydrogen peroxide etching solutions are known and
have been described as etchant compositions for use in an etching step for forming a copper
circuit pattern from copper laminate mounted on an insulating layer protected in a pattern
corresponding o a final desired circuit pattern. The foil is then contacted with the etching
solution and the unprotected copper leaves the desired circuit pattern. During the etching

processes, the copper foil contacted with the hydrogen peroxide-based composition is etched

-3
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5|n1Iar cl eaning conpositions are described in U S. Patent No. 375 gigs
where a stabilizer for hydrogen peroxide is selected fromthe Ey

al i phatic amnes and their salts, al koxy am nes, aliphatic acid am nes and
al i phatic am nes. For use in the printed circuit i ndustry, hydrogen

per oxi de etching solutions are known and have been descri bed as etchant
conpositions for use in an etching step for formng a copper circuit
pattern from copper |am nate nounted on an insulating |ayer protected in a
pat t eway focgcpmelsmﬁmwg Regnxidg efghpnth antelepd bgd.dpr e@mplop bt Pe%'/ RateriydNgsoi | i s

t hen t t |t £ er | eaves
the e B8 Gt B A g P R B e R R e Tl
cont agd fderdhded, thehacthyghs@glﬁmupemxlcdmprbasem:(zompomcmasmmp!s re¢.ched -3 3
February 2005 away for conplete renoval - Peroxide etchants are descri bed,
for exanpley. K.PaténSNo Par@nisy, Nasper dehldiedprddds isdied3ibe® 3dth a3 eﬁﬂiﬂqaltBl 1
4,849,124; 4,130, 454; 4,859,281 and 3,773,577. In the |atter

r ef eregsaeration siep.dt BIoss" CoMRpEs FIChiBs camEss igshampsising gtap) i%‘fdf‘@“‘[‘“&gl ncrease
etch o I ess is
descrvlgegﬁ@ \% ﬁ%%a&rfscé{)g%ﬁg SR % Z %giﬁgﬁnégﬁgg&gﬁlrﬁ@g%ﬁgnH%IgL%ox| de etching
conpesdctroplaticpapaddiiong] cxappdnildymzcam therrohdigtting laysewhitinyy fageadt fsothsompescl osed

for c f f ted i+ board t
el e GBI Hrg BRC BB O S Bh %'FQ\;%P[%#%B the conduct i ng | ayer whi ch

is formed from copper After the electroplatin te hotor si st or
. screen resll‘é{s'Psat‘“é‘gHPi’jeQiSl 4. 1pg % ¢ BL GOFRPOR] Onﬁorg’gi tb'%fpl 1 KPRt dip
: COW%&-&&&%@{ stRed 6&%315@/&5&%&&5%1%& alid, 2390foRg 8sid, Suek ad AgteaRse of copper,
u

conprises sulfuric aci a hydroxy acid, 'such as citric acid, hydrogen
per oxiydegzen pbmxaiz:od mmwmmra terintyi fatty-aminet ThealAfaTRoratioeof HEgBorasion of
surfactant is said.to increase the r i val from
t he. §ﬁﬁ?§@?e§%HaF{% cgmgrpo?g_%%ﬂmg#ﬂ%ggﬁ%gﬁﬁﬁgfﬁﬁg%ﬁ§“§§§ g?%gfﬁprove t he
"| evehdrigriai§1e et said th implo®e (hPaleediingNffect, 948, 703, cheni cal copper pol i shing
conpositions are described containing hydrogen peroxide, an acid and an
azol e conppund. PEBE NeOBAS, 703, @ﬁ’tﬁmﬁﬁ)bopﬂ)es@ohﬁm{gtc@lrrrpoauswé{radtﬂ:mbc«and

noni oni ¢ surfactants are used in the working é%ﬁg
contammcr hydrogen peroxide, an acid and an azole compound & omposmons may also

contain a surfactant and nonionic surfactants are used in the working examples.

In U.S. Patent No. 4,956,035, chemical polishing compositions for metal surfaces
comprise an etching composition, such as ferric chloride or peroxy sulfuric acid with a

quaternary ammonium cationic surfactant and a secondary surfactant.

J ' In U.K. Patent No. 2,106,086, hydrogen peroxide/acid compositions are used to etch,

‘c;,hcmically mill or bright dip copper surfaces. The compositions contain triazole compounds to

stabilize them against decomposition by heavy metal 1ons.

] apanese published application No. 06-112,646, a copper surface is roughened to
improve adhesion in laminates for the production of multilayer printed circuit boards. The
roughening is carried out a by two-step process, each step involving treatment with a hydrogen

peroxide/sulfuric acid composition. Both compositions must be free of 2 corrosion inhibitor.



il Raacd R

In U S. Patent No. 4,956,035, chem cal polishing conpositions

surfaces conprise an etching conposition, such as ferric chIqu%Bugpamﬁ
peroxy sulfuric acid with a quaternary amoni um cationic surfactant and a
secondary surfactant. In U K Patent No. 2,106,086, hydrogen peroxide/acid
conpositions are used to etch, <chemcally mll or bright dip copper
surfaces. The conpositions contain triazole conpounds to stabilize them
agai nst deconposition by heavy nmetal ions. In Japanese published

appl i cat i RyaplesOfplidatiofdBos. @30apPErto VB HaLH, tppeoughesneade potiredtapr ove
adhesion in anlnates for the production_ of nultilayer printed circuit

boar préer (Fbrninpaghisthi Ryflrpeen paraxidstrubiiic 2 bSPIRRBIIST EplopPodesEenehch step

I nvo:lu\{'fa@(g th S ALEREN (W ctoﬁgg?mfxgé f anPRRRXE E@E‘, %%ﬁrﬁa{du@ac@tﬁkdjbgg}@pos' tion.

Bot h™ conposi ti ons nust ree of a corrosion inhibitor February 2005
| n J¥peEiese, wipph iscaidi tonsceNose o Prdod G484 inbabi0B:compaRuin dqypendesur f aces are
pretreated prior to lamnation with a hydrogen peroxide/sulfuric acid
conposi ti Ut PheATING 3r’uegh@reabppmd}lamezasddmn(}mfdmmandquirqgarrpos| tion
contains an additive (CB-596) nano %ctured the Xekki fﬁ which is said
to aBPEKEEEPRIATREN ﬁPH&E% §m5ﬁde>iaﬁm g QEBHCY T EH aB‘f“"eb‘e SABESS 118 U, S,

Pat e’ﬂBth?facg’a&m R 14p an%e Bllﬁﬁ'ilo@bﬁh@mifi pasRe: &éhaﬁﬂﬂ)asét[ bt s:@firid 28f4chndy dr ogen
e

per oxI contai ns an al I phatic am ne, exanpl es bei primary or tertiary
anm négdrogtrepaniide sordzins 2 watols and dd@ﬂ@d@lil (paethemvitty %Qbéﬂ apghedafi on

03-79,778 a c ased o L r oxi de
~cont 3?1}‘%‘3%? a[p,pfg%pf ﬁgaﬁhll%?lc f%ﬁ o%%t‘#] gﬁ%r?%aﬂggroxp% 89&1('{;1#&3' ycol . In
Japa@x@ﬁi@:oﬁ&ﬂls'a&@&éz@[bdﬂ@opﬁ&mﬂ}a&&ﬂa@aﬁ@[m:teranatcolitﬂnt based on hydrogen
peroxi de and sulfuric acid contains a tetrazole and optionally a tertiary

amine or ap patcRQtatioh PullichiaP bl v 96709000 hbighatd Dihe 80, 19446, D6 LBODA
publ i shed June , 1996, it is reported.  that a hydrogen per oxi de

contdhﬁﬁﬁydamﬁéoﬁ@xééﬁ@ﬁ@ﬂ@@@ﬁ“%%@SmBﬁmgﬂﬁoﬁﬁ%@‘%ﬂFPQE@ egt I9Ema2 ¢l eaned
COPPEleail LAGE: WHEED whitn RO m1&%9ﬂtég99%%§go%%1&%‘é@ﬁ§b@Qtoqgi@taed 50 as to

have y goo porosit enables a strong bond to formw th an
or gamucﬁdlaytgraoas poRgity theckniables b hteorgrbopatcaﬁorro widfaneogapid layeelas broaitedin | n
accort%g rﬁ?a%a%’gum o multf?aygl ll)oca?&s accclyrtdarlmsa wqgh%ﬁo pu% xoa&orr]laft ifdisclosed that a
process is provided for treating a metal surface comprising contacting the conducting layer of a
circuit with an adhesion promotion composition comprising 0.1 to 20% by weight hydrogen
peroxide, an inorganic acid, an organic corrosion inhibitor and a surfactant in an adhesion
promotion step to form a micro-roughened conversion-coated surface. It is stated that the process
is particularly useful for forming muitilayer printed circuit boards comprising an innerlayer and
an .outerlayer, the innerlayer comprising at least one insulating layer and at least one conducting
layer and the outerléyer comprising at Jeast an insulating layer, in which the conducting layer is
the metal surface trcatco with the peroxide composition. After the adhesion promotion, a
polymeric material is adhered directly to the conducting layer of the innerlayer. The polymeric
material may be the insulating 1ayef of the outerléyer or for direct adhesion to the insolating layer
of the outerlayer. It is further stated that the process may be used to provide a roughened susface
-to which polymeric materials such as photoimageable resins, solder masks, adhesives or

polymeric etch resists have improved adhesion, usually in the manufacture of printed circuit

1
n
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process is provided for treating a netal surface conprising contactin he
conducting layer of a circuit with an adhesi on pronotion corrpésFleP’i“'i‘)‘Pf%OBS
conprising 0.1 to 20% by wei ght hydrogen peroxide, an inorganic acid, an
organi c corrosion inhibitor and a surfactant in an adhesion pronotion step
to forma m cro-roughened conversion-coated surface. It is stated that the
process is particularly useful for formng nmultilayer printed circuit

- boards conprising an innerlayer and an outerlayer, the innerlayer
CONMPIbbaidad Fatally, 8IS btaRAhat tHRGHdRES iD 8dvaad Ldoud it Blert QA ORRd GOMPHATENY

‘l'ayer and the outerlayer conprising at [east an insulating |layer, I'n which
t'he @dnetkoaribagvn eapeer ¢xdde lnYes avdn BIOTSLPFRSe®etr eat ed with the peroxi de
conposition. After the adhesion pronotion, a polynmeric material is adhered
directly tb lzheesopublishedpgteheapeticasibn Neel I-AHB8L aympocesThalipblsgdifori ¢ nat eri al

“may l%e %.he in Ialgfi n Iaél [_.of thet.outtertl yer. or for direct adhesion to the

| noultieelig 2 A pOtase 1 aiEAdE O praEion i to JO 2 bt SOREIHA R pr ocess

may barfdseebriftispip@sh@etin hosgaeaty 86f dfakesurtade Whh eh 2@ekipiREdotgt eri al s

such as phot oi mageabl e resi ns, sol der nasks, adhesives or_ polyneric etch

r esi SAOSNAPSIHOD; %? BRIRRPSHIPR 82T BrHsing & 4 40 147 by weight hysdiemea Peigr e ot nt ed

circuj . ; i [ t t rocess is
;#\I)rc 1?101?%3[: Hahy a.ggglﬁlct&)gﬁ%ﬁrgmﬁ at ﬁ{o?iélrm #(;mﬂoﬁmi C%El’?g?f‘t Halsu %atﬂ)c

advantageous as it ‘overcone ormng a black or brown copper
oxi desubatywent aad aicorrqmiénoinhihitdr, prdoeptiesdly comprisiapapesaiqubhibstedhpat ent
application No. 11-315381, a process (.S disclosed for treatin nmet al

sur f ERYPANMRAHESG %‘ﬁ‘ﬁm%@%&?tcgf @ﬂ?lhf%‘of‘ésr‘?’f’in an 19 RARATR S‘E8ﬂ?8?§}ron coat ed

sur f aggpGARBH iINe MWD 56Tt iBRntddRb6RNBMGE Al BN @tenby LPReSHMd 3E@ew th an
adhesi on pronoting conposition. Said conposition conprising 0.1 to 20% by

wei ghsurfagtinbefethe pritioxtiiaievithghe ner-surfpsiant 4uHbe GadiiRieTRAEY YBMORN NEGATHROURY.

quat egnar u. i , 1§ f.oa:Surf t iduent and a
or r oS0 Bhts R BO SR YRR o EBAH HITREL O o8 (SHELBEY Rl LEMBE L PO e

t r eat esgeksicofgamiigtdf o ilgioh d&iesing of théssfapaheindm appdonded is often difBeuld | ar to

t he conposition of PCT ﬁ\pggl i cation ﬂ[\b WO 96/ 909% referenced. above, but

i s anPFRPOVEIBRRN R IR e RESdRasETse- K fafackent s It ahibe S1ache BBHITELT  on with

the NQRmBHl LA bRFLARhOsxiMHEIAEH A OEHIABE MR:LATP AeNGatingFor mul at i ons
containing surfactants are often difficult to use in the spray node because

of Japanese published patent application No. 2000-64067, discloses an etching solution
useful for a roughening treatment of a copper surface comprising oxiso acid, a peroxide and
corrosion inhibitor comprising 1,2,3-type azole compound. It is disclosed in this patent
application that the etching solution has an etching rate (i.e., dissolution rate of copper) that is
not affected by the concentration of halogen ion due to the included tetrazole or 1,2,3-type azole
compound. Although it is disclosed that the composition comprises two corrosion inhibitors,
‘hydroxy-substituted azole compounds are not disclosed. Also, this application discloses the
stability of the etching rate and the formation of the etched coppef surface. However, the bond
strength between the etched or roughened surface and the subsequently adhered coating is not

disclosed.

There is thus a continuing need for compositions that provide effective etched or -
roughened copper surfaces while also providing increased bond sirength with subsequently

applied coatings.
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excessive foam ng of the solution. R nsing of the surfactant fr3oEnLt he 2005
coating is often difficult because a surfactant often adherestd qary
surface. If surfactant is left on the surface, it may interfere wth bond
strength between the oxide coating and the surface adhered to the coating.
Japanese published patent application No. 2000-64067, discloses an etching
sol ut i Afymtagidilnd Riediohougheni ng treatnent of a copper surface conprising
oxi so acid, a peroxide and -corrosion inhibitor conprising 1,2,3-type azole
compound. | tyfS,flieS64 PR&tnR chbipSsiRals@ thefPdnt atveidd fravidt bacelitehi ng
solution has an etching rate (i.e., dissolution rate of _co‘gge({% .that is

not af fesivedidncontieessorbent natpsH sl Frarghess TURPATEYID eRe MHEN ) ed
tetrazale or. 1,2, 3-type azal aUNG Al R0 bt ade FeelioB GnRSehddrat t he
corrposi-'E‘PBW“‘B%ﬁﬁm%ég?sm%gtb%hggf?gﬁ@ﬁ t}f‘t%l({o%&ggmo h{/‘aﬂf?g(y substi t ut%é azol e
CONPOUNgSfaiaRe RR6aSG) Coadersidh samtinghpEvaiops Hoekricons diay b ebget peeording -
stability of the etching-rate and the formation of the atched copner ..
sur f aceto thpREEH. In19qED ‘?Rf.“d‘“gf’F'%(httghtcinlégf’ %‘e{hor'ﬂle‘c etche ”%Q?‘?%‘ﬁ‘g e(ra?géh ©

sur f ace, @dioh heos RS EQMa sl atharnd saadill bguiesn totcodistboseding Thitte i s
thus a continui rg need for con&ositiqns t hat - provi de e(fé{}‘ea@tiye et.ched Q{M

r oughenabsepppdy appliciaeainamay e frder wavedibyghe Atdaas odhaldngnde PERIET i ¢ h
subsequenté?\:..a[pspl ied coatings. -6 3 February 2005 Sunmmary of the Invention
The adh&PBYF' POt i ng conpositions of the present invention: provide:
excellent conversion coatings that have increased peel strengths as

conpar ed W tB;skpQiRerafl RS B4y be pwviaend progssfongratigta restd surlercih smgihesidton
pronoting conpositjons are free, of am ' AGkAR anctionality.
Conver sPIBROA AP e mGErquglilcd Bt srl §%%Mn§§£%‘ém%§{“%i, nedﬂéalgct E ording to
the pres@adctihdM@Rbi Besueiapaviiian gdheporprerhsiop sererogitipeomPHBRAHIVEST d used and
its anmount .in.the adhesion pt. Wals kit L hosbA&ridaeiadng (N eregish bet ween
t he. con%eé?xé‘ieo(r%s%‘8‘5r?%‘g?mé%%ﬁwtgﬁgwéhﬁheggglggﬁ gﬁ)b i Eg coat i n pe further
i Mpr ov edvolryprrosive ietdkdiotsi Wipradf atﬂ@ﬂioworré‘ﬁ"“t‘ﬂhl‘f"ﬁ’é"‘ﬂ}‘ %%ijmx&f)%g‘g%l ons,

compound, and wherein the composition may comprise up to 8ppm of chloride ions.

According to a first aspect, the present invention provides an adhesion promotion
composition comprising hydrogen peroxide, a mixture of inorganic acids comprising sulfuric acid and
phosphoric acid, and at least twa corrosion inhibitors, wherein at least one corrosion inhibitorisa
hydroxy-substituted azole compound, and wherein the composition comprises up to 8 ppm of chloride
ions. '

According to a second aspect, the present invention provides a process for treating a metal
surface comprising contact of the metal surface with an adhesion promotion composition of the first

aspect to form a micro-roughened conversion coated surface.

N D-c;taile:,d Description of thic Invention - |
“The adbesion promotion compos it'u.m of the invention co miprises (1) hydrogen @crolx‘idc;;'
(i) one or more inocganic acids, and (3) at least two corro'sidn inhibitors cgmprisiqg at least one
hydroxy-substituted aidle compound. The use of such~compesid9n tesults in mg.fognation of a:
- microroughencd conversion coated surface. Whi_le not intending to be bound by-theory, it'i_s
believed that the cqn\rérsig')n coated surface is composed of.an insoluble complex of @pper. The
‘ rﬁicroroqghchcd‘-surfacc pmvide_s substantial surface area that promotes good adhesion tvo
- Suﬁscﬁucutly applied organic coatings.
In the adhiesion promoting baths of the preseunt inveatiof, the 'hyd.rogcn' peroxide may be

used in any concentration. If the concentration of hydrogen peroxide in the adhesion promoting
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Di scl osed herein, there nmay be provided a process for treating %:getal
surface in an adhesion pronotion step to forma nicroroughene& EBHIE 40N
coated surface conprising contacting the conducting |ayer of the surface
wi th an adhesi on pronotion conposition conprising (1) hydrogen peroxide,
(2) mxture of inorganic acids conprising sulfuric acid and phosphoric
acid, and (3) at least two corrosion inhibitors, wherein at |east one
corrosion inhibitor may be a hydroxy-substituted azole conpound, and

wher edmpashiendd modedh tlmnpmyﬂn%mdnﬁennipf ¢foh8ppfacofilie hicaieprided.ofls.  Accor di ng

to afirst 1 t h t
combed bR PRETE b siig RpaRBE fRora e P QT 8V sh R 8l aci as.

CONpPrdai gt W thidbiah. ag pcheaN thyd PRASHRGHICs PedsEnt faﬁhdo Ao @B WeighiCOr rosi on
inhibitors, wherein at | east one corrosion inhibitor is a

hydr BRejerakl §tom Of Zdo 0% endaeerp atehdabla Framvife fes %- (Tveicalhhpdpgdron conpri ses
up tﬁet%xfa@rﬂ 9§ne1§1ﬂg96ﬁlgx§rcmhlgg§a¥Otﬁl‘éé&?ég‘?%ﬁ &e‘?grﬂlé%ﬁﬁﬂd aspect, the present

i nvention provi process met a surface conpri sing

contact o h I It adhe ion, pront mpositian of the
first aspterg% ?Igg(%%tr%rrﬁs gytrtﬁe?%gm\r(mbnﬁ'e energiayo ?\1\(/)3‘{%1 Ompm%? gagﬁs)fmﬁg&é?t Pet ai | ed

Des ¢ hiypiopempabxitd eSuimavie @[abﬂllm@ﬂ@er@rh@ﬁbﬁhowIﬁélﬁltdnedlm(lﬂé’rmait§ kggveof the
i nventions conprises (1) hydrogen. peroxi one or. nore inorganic

aci d&xagRles frpludg; byt gtedyot PWB“-’Q:‘BF digeplipic P‘ﬁﬁi ‘Bgltyﬁ?l§ @dprdighrgicacid. east one
hydr 1&%%4@5%&930@&@&% ﬁfm%mamlma A&ih sARGH af QR }%%1 ag»eo{/@%ul ts in

the formation of a, mcro roughened conversion coate i'le not

i nt eradldng)dllunlaEBCbQ.mhdsEihynzttdrs@odyulphctnatcs. bel i eved t hat the conver si on coated
surface i s conposed of -an insol uble conplex of copper- The m croroughened
surface pﬂbhhdmscaupﬁn@nthmthms@amemgmgauuhamm@ﬁﬁnphgmtgmbdnaMhesion to

The APESRr Sr ATBHYT AT LD oA R b ety iy bevemali fredigor” "

concgibmatioPebhfoside. m?&grﬂfefaﬁw 248 cBhcehi A ROFALPREMINI i faden: $4Rs adhesi on
pronoting 7 3 Februar 05 conposition is too high, T he appear ance and

uni f diciiveop o andhis &y F‘P@ébo’fﬂhﬁ ¢Ampositigagr aded. The

The inorganic acid useful in the present invention may be a single acid or a mixture of
acids. The total amount of inorganic acid in the baths of the present invention is typically from 1
to 30%, by weight based on the weight of the bath. It is preferred that the weight of the inorganic
acid is from 5% to 20% by weight. A variety or inorganic acids are suitable, including ,but not
limited to, sulfuric acid, nitric acid, hydrochloric acid, phosphoric acid and mixtures thereof. It is
preferred that the inorganic acid is sulfuric acid, phosphoric aéid or a mixture of sulfuric acid and
phosphoric acid. When a mixture of inorganic acids is used, the acids may be combined in any
ratio, typically in a ratio of from 99:1 to 1:99, and preferably from 75:25 to 25:75. Whena
mixture of sulfuric acid and phosphoric acid is used, it is preferred that such mixture has a major
amount of sulfuric acid and a minor amount of phosphoric acid. The inorganic acids suitable for
use in the present invention are generally commercially available and may be used without
further purification. It has been found that the present compositions result in the formation of
- coatings that are darker in color than those available from conventional adhesion promoting

baths. Such darker color indicatesthe formation of a thicker coating. The thicker coating



hydrogen peroxide is typically present in an anount of at |east 01 % by
wei ght based on the total weight of the bath. In general, hydﬁ&pgwaryih()?
peroxide is present fromO0.1 to 20% by weight, preferably fromO0.5%to
10% and nore preferably from1%to 5% Typically, hydrogen peroxide is
generally comercially available as 35% by weight in water. The
conpositions of the present invention may optionally conprise a stabilizing
agent for hydrogen peroxide. Suitable stabilizing agents nay be those

ment bmvﬁtbsiammrhenirﬁatentfs:eammt whichnplilgdy jorbe lnurgetoldyudt odisebsagient i mted to,
di pi nic acid, diglycolic and thiodiglycolic acid, ethylene diamne
tetr 5‘3: Y¥c acid and its derivatives, nmagnesi um salts of an

am nopol ycarboxylic acid, sodi L%m silicat e, E’ onat es % c&}sul phonat es.
When t he CBHSFSFSERARETTiNe Mitaret & stV Forgps “Fhé“ésf' BYIFSRRY agent is

desi 1Rl dne FESEIMosibR ilbi@POYE by dHbx- elrugh{ate@(l%dr@@&g Rl ghablarody- | east
0. 005% by wei ght of the adhesion pronotion corrp05| tion. Mdre preferably,

t he cobgitwitd atdlosngfondie! dteghésenizinvrgptiageny hywrmers thal@efm@edm@% and 5% by

wei ght | of the sition. .h 4 norgani i sent

ventp Sl EEREES bR s b e, PN S REL G R B o une o

| nor gaRitse Med. Buitablt ARirOFt dtssihitel BEOIPEQRRITNAY iNVIQad, Ibﬁrnarb o ypit€pdol y from |

to 30% by weight based on the weight of the bath, It js preferred t hat the.

wei ghtydepyrsgstitwed Giarles anééryéror&srbsarﬁtﬂsb)@treowy& BlydieayBenzoriazels i et y or
- norgapg. &cg%ﬂﬁc Aoflo H1'h o281 Bay wﬁgha% AR sbatha e&&omdnl ifhibR0r fompitlatibhi ¢ acid,

nitric aci roch orrc acid, phosphoric acid m xtures thereof. It is

‘pr ef ewrthedmetﬂydtoxyhebsrtmmﬁgaaieccompomd proefuiledi that tbea@qocld cpigsphiohibgoasi d or a

m xture of sulfuric. acid and hos orlc crd :&he mxture of inorganic
k (FE

aci ds°qrepaiblegvith the adhiesig pramptige cory ﬁcw PEEMly in a
rati Omﬁfblttaf ﬁﬁ? R1ukic [t ﬂet@@mte@'ﬁ&l tﬁﬁl%iﬁ@r @QJAZXSIJS rrﬁﬁ@l&&e? or fn@ct@r@s fereofthen a

m xt ure of furic acid and phosphorlc acid is used, it is preferred that
such Hwisable Q@Cwa‘lscoamﬁaljl @hlbltafﬁﬂﬂmw%fmtsﬁ!i? Aehlimited &9. pengoEriazoles S 2nount  of

phosp é%rm&m%fe %nger\%r[%me cﬁgroﬁ&zggrg%ﬁgE@e&g{%@y&,@m@ r@erﬂft%rﬁe; L

i nvention are comrer cli al used wi
furt he&’copdllbdari‘ms@cmtmmtmor Int behastribedn If xemmle pragatred hethb nee@hbn d@n@@smmuems
result in the fa

o T e S RTOR BeR F RE BT 0 Se
i ndi catarbherd® b MRtdiPer Bhnderdiflis6lREs zﬁﬁaﬁiyﬂ:@ us%ertlﬁchit EletHer porafidarign.
The corrosion inhibitors are used in the present invention in a wide range of amounts,
typically from 0.1 to 2 % by weight bascci on the total weight of the bath, and preferably from 0.2
to 1 % by weight, more prefcrably form 0.3 to 0.6 % by weight. Such amounts are for the total
- amount of corrosion inhibitors in the present compositions. The at least two corrosion inhibitors
may be combined in any ratio. Typically, the ratio of corrosion inhibitors is in the range of from

99:1 to 1:99, preferably from 90:10 to 10:90, and more preferably from 75:25 to 25:75.

The copper adhesion promoting baths of the present invention may optionally contain
hatide ions, preferably chloride ions. Adding such ions provides improving the bond strength
between the oxide coating and the surface adhered to the coating. When such halide ions are
used, they are typically present in an amount of from I to S0 ppm. When the halide ion is
chloride, it is preferred that the chloride is present in an amount up to 8 ppm. It is more

preferably from 4 to 7 ppm. Any of a variety of halide sources may be used, preferably, halide

_9-
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3 February 2005 provides a nore uniformsurface treatnment whi 0556 Iagbsy
to be nore tolerant of subsequent handling. In the present invefti8n

m xture of at |east two corrosion inhibitors is used, wherein at | east one
of the corrosion inhibitors is a hydroxy-substituted azol e conpound. The
hydr oxy- substituted azol e conpounds of the present invention nmay have nore
t han one hydroxy substituent and may be further substituted, such as with
a (Cl-C6)al kyl, (Cl-Co6)al koxy, hal ogen, and the |ike. Suitable

hy dr Qo SHRS Lk L BflsamRlas: FROURASS RG] A S mntitur@h id2o! plckdiied to,
hydroxy-substituted triazofes and hydroxy-substituted tetrazoles.

1- FdewtxqbenzmInnurahdic@s |us:lqun@fae‘reﬂe(d1aMnymomhmskedntmtmhylbnummmy be used
as t dcorro inhibitor in conbination wth the

hydr CEELPSQE?LFW?& 470t e conpound, provided that the second corrosion

|nh|b|tor atible with the adhesio 05|t|on For
exanpl e, TtP-F‘eC%‘éR?é H“%%gr‘SBEF’BW‘ VAR5 36%?’6% ‘lfag.ff LG E i ted to,
triagQteshiy i€l b teSary bihdaR Q] ®$faGandd] xt ures thereof. Suitable second
corrosion inhibitors i ncI ude, but are not limted to, benzotriazoles such

as benzo %g%@' rea%@%mgagﬁ@édnhm&hamkef 91%%9&{0'@4%&@0@61{13 m xtures

t her eof . erabnly, second corrosion inhibitor is benzotriazole. It
i S norg bprédartp g prcsenmcsnpowenﬂ i Whethératictt drﬁdltrmxltqqneon@fts o npwisyidn -
i nhi HI'[OI‘S i s _benzot 1- hydr oxybenzotri az The corrosion

i Beneh Srat e PAG R R P B i A Pl e B?MS% "sources and nay be

used wi thout furt purification. The corr on. i hlbltors are ed in the
present iﬁ@%ﬁ?tf‘bﬂp&ﬁp?swt&b"cf"é{ﬂbaéﬁ bPabo e, YPS‘??)IP Q}eltﬁmp?%'i‘hreoc’fl{g?o 2 % by

'vvel g'%tht@wctemowaﬁ ah@baalfermy ke ehng t Berhably wandepreferably from0.2 to 1
% by weight, nore preferably formO. 3 to 0.6 % by weight. Such anounts are

for the { @ RhdneRBR WRimHonCOE £ P} BbHRL Eh‘érbﬁthk Bt B SrREQTHRLSPBPRS) ti Ons.

The at |east two cgrrom on mﬂﬁkltors be conbined in any ratio.

Typi cahVepfiond) engans. isachofs tcyomsmcunnlthtﬁfbam Qrdwssmasmlgmhettweh pmigeopferf rom 99: 1

to 19 preferably from90: 10 to 10:90, and nore preferably from 75:25 to

25: 78 %‘:rffe copper adhesion pronoting bat hs of the present |nvent| on may
ain halij.de ions. | de i 0 f\g such ions

opt i _onal | y[;lﬁg gé S o osil g ﬁzhc 2ol onm A5y n%
provi des i R80T HE RAECHIhE "R ERGCh e BEt % %5 e cyomf and the
- sur f aeapadairRs BthnlQuidie s6Rabh, PeferiBI§ forfide hsxh@ﬂhdﬁz&d)ﬂ&exarlﬁ accordance

with standard safe practices, hydrogen peroxide is desirably added to the composition in a diluted

form. The components forming the adhesion promotion composition are mixed as required.

In use of the present compbsitions, a metal surface, particularly copper, or a copper alloy
surface, is cleaned by mechanical or.chemical cleaning and then contacted with the adhesion
promoter. The metal surface may have previously been provided with a tarnish-inhibiting
coating e.g. by incorporating the tarnish inhibitor into a resist stripping composition used in an
immediately preceding step of etch resist stripping. Tarnish inhibitors used in such strippers are,
for example a triazole or other coating. If so, it may be desirable to pre-clean the copper surface
with a pre-cleaner before contact with the oxide forming composition. In a preferred |

" embodiment of the invention, the adhesion promotion step follows an etch resist stripping step or
there is a single pre-cleaning step between the etch resist stripping step and the adhesion

promotion step.

- 10 -
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used, they are typically present in an anount of from1 to 50 WA he
halide ionis <chloride, it is preferred that the chloride is gir)[‘g’b‘élﬁlfﬁi%ﬂgan
anount up to 8 ppm It is nore preferably from4 to 7 ppm Any of a variety
of halide sources may be used, preferably, halide 9 3 February 2005 sources
that are free of surfactant groups, such as tetraal kyl anmmoni um hal i des.
Preferred tetraal kyl amoni um halides include tetranethyl anmmonium

chl oride, tetrabutyl amonium chloride and m xtures thereof. The

conposi t i Gostaof with e pURSBA tprorAtBA cbMPodtich REEEEE Rl ok veBordf meatisf act ant ,

and nore preferably free or quaternary ampni um surfactants. It wll be
appr &icstepleply HBeEionkt + bl of the adhesigniprarmeiion sampexitionoyr &y aptdiing onal

conp i1l t her such
g e e R VO
conpeshjerntreatdirgiiprassceeding 751Oarl tice grefdiiely hat hen@fatib Qaiing Beffech NVent i on
are tgpi cally heated. Typically, the tenperature of the bath is 75 C or

| owerrV Gar %@l &F dr iy Ung 1y H deapinggeondsand perterably betvsen Tsecpests aadiResi on -

pr omt:i F act e it i puention by any
Conveny o b SEARSIn Y RARN AR IR DAL 18 oithube % REERF e LEHRDE N e
bat h rmnutt ke leso ppeuticubly fpaderedThe adhesi on pronoti on conposition of the
invention may be prepared by mi xing the conponents in an agueous sol ution,
pr ef er abl Tht @romesk ¢asibagsadad eaplaze chewah @intioh) bRCE 05pPaneede adhédbrst andard saf e
practices, "hydrogen gier oxide is desirably added to the conposition in a

di | utPEFIOYBY 5P HRifecoRiAfTatE RIS CTIgIMbRT O s a dhe BRserryeberst AethcaRymisosi t i on

are xR s@Bade QA 8 Fornde ab1SR1iRY tole r@gc?x?ﬁlqgntfbggy&ﬁ&ctsi P&ﬁadhgsi%ﬁoaajn surface,
particularly copper, ,or a copper alloy surface, is &l eane y nechani cal

or chdifcentipobiredivi avgtingn thr ekenple onrpotebniid fiber lgbsadbie s anedjgpemnot er . The
e in SR S E T DK RSB HR e R B S R S BBl s 1 o

- coating €. y ‘I'ncor pora “the tarnrsni _ strippi ng
conpasdated@opprgasla tdil goduckdieddrainglde udaesadbigess WBRhProwds A chgifer $dil
strlgglng. Tarni sh inhibitors used in such strippers are,
her¢'the smooth drum side 1s provided with an adhesion enhancing plating and the other side is
rough, either or both sides being treated in accordance with the method of the invention. At a

minimum, the drum side is treated with the adhesion promotion solution of the invention.

This invention further provides the following three processes for treating a metal surface,
particularly a copper or copper-alloy surface, as preferable embodiments. One is a process of
treating a metal surface having a step for forming a rﬁulti—layer,printed wiring board comprising
an inner-layer and an outer-layer, the inncf—layer comprising at least one insulating layer and at
least one conducting layer and the outer-layer comprising at least an insulatiﬁg layer, in which the
metal surface treated is a conducting layer. Second is a process for treating a metal surface
having a step in which, after the adhesion promotion step, a polymeric material, such as a pre-
preg layér, is placed directly adjacent to the conducting layer and the two layers adhered to one
another in an adhesion step, forming a multi-layer printed circuit board. The third is a process for
treating a rmetal surface having a step in which, after the adhesion promotion step, a polymeric
photosensitive layer is placed directly adjacent to the conducting layer and the two layers adhered

‘to one another in an adhesion step, forming a multi-layer printed circuit board.

-11 -
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for exanple a triazole or other coating. If so, it may be desir et
pre-clean the copper surface wth a pre-cleaner before cont actﬁ\%wgﬂ%s
oxi de form ng conposition. la a preferred enbodi nent of the invention, the
adhesi on pronotion step follows an etch resist stripping step or there is
a single pre-cleaning step between the etch resist stripping step and the
adhesion pronotion step. _10 3 February 2005 Contact with the adhesion
pronoti on conposition nmay be by any conventional neans, for exanple, by

i mrer si onAkBr @nbet & B cIpher sAeR@SHaMNhP bR PRNEAERO Sditd A n@éroby Sprayi ng or
any other nmeans of contact. Contact may be as part of a continuous process.
The toughgned spnyessign coptedserigrer genefey & ewtarablayer mery beptased dimertiysdiaasid nor e

pr ef er.abl a rat ur i t t tinme is
o Y T L A

t he g tHtwBydontiagh mvldreysetings citpuit Boald GinatHigSn the sdhafiacg kep,itizer iof about |
mnute or, less is particularly preferred. The process can be used to

r epl RACARR IHBHEG BN rRckeRk Bdhpdhetiat Hep: IURBATGhPOHREIS P Yedi®p in a
consydghaty pent SHIGRE tk[&'gff%cr Of b8 R Rfting BRer WS E&'&Qk@%?ﬁ&e@@&f{c@wer sion
coat ed surface which 1s forned according"to the present invention provides
good pediiviegli in thet aihegion prdinatemitep dls pnehtéroative &t thngre-prog layga thel m]lyragricepoxy

bonded fi ber gl ass. resin, of an jacent insulating resist layer.. The
ventot fisy Y aani bt B Rk Fidhrae R s Bie Rt ERLE lnh Kot T et e
COPP@Forh&tich i i thY REHGEE pbimaridpiam sdid SsclebRads IR MIdROER S adekiob provi des a
copper foil where the smboth drumside is provided with an adhesion
_enham®defiglpl ating and the other side is rough, either or both sides being
‘treated in accordance with the nmethod of the invention. At a mninmm the
drum si de Asmenrtwacdabonetthe piseenaidientioo nvpdoiho técoef MPHttapaictsftméné i nvent i on.
Thi s plr nc\égé?ag Iw%@ctjrlé&&ipee ldd 1'2)0:}111|5Pee bét@genfaoljnlc%l&(:QQte%mhg ﬁﬁpsruggegﬁélﬁing&ﬁ treating
a metfal surface, par6t|cu ar ﬁa copper or copper-alloy surtace, as

pr ef efrabit oadiodiufretiiag steh e whiciaa polgmesslagdr is 4ppdiad iondye aoppet,ahclsding ace

havi ngka?i cﬁgse’%xf or form ngteg&r’%la&i-l ayﬁar. rinted wri ng. tlgoard £onprising

al ide and reducer tion, the present invention avol e use o

surfactants. While not intending to be bound by theory, it is believed that such surfactants may
migrate to the surface of the coating interfering with the bond between the roughened surface and
the polymeric coating. ‘Also, such surfactants may cause excessive foaming during use of the

roughening composition.

In use, it is often desirable to follow the adhesion promotion step with a rinse step, though
it is often adequate to rinse just with water. The treated surface is subsequently dried. In
accordance with a preferred embodiment of the process, a polymeric material is subseguently

adhered to the micro-roughened surface with a single rinse and drying step.

A pre-preg insulating layer may be applied directly to the micro-roughened surface and in
the adhesion step, pressure is also applied by placing the layers which are to form the muitilayer
laminate of the printed circuit board or at least the innerlayer and outerlayer, in a press. Where
pressure is applied, it is generally within a range of from 100 to 400 psi, preferably within the
range of from 150 to 300 psi. The temperature will generally be 100° C, and mofe often, from

120°C to 200° C. The adhesion step is generally carried out for a period of from 5 minutes to 3
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an inner-layer and an outer-layer, the inner-|ayer conprising ?é:ﬁeasé Qne
insulating layer and at |east one conducting |ayer and the ou P ?
conprising at least an insulating layer, in which the netal surface treated
is a conducting |layer. Second is a process for treating a netal surface
having a step in which, after the adhesion pronotion step, a polyneric
material, such as a pre- preg layer, is placed directly adjacent to the
conductlng | aver and the two | ayers adhered to one not her in an adhesion
st epOYE YT Ysupllifem 29 ipues gyl |‘}?Pé§’“&}srf€iﬁ“f gL Ee a"l‘ﬂ@“ﬁ"’r‘l‘lﬁr Pd4d a3 process
for sﬁfh@i@hﬂfglﬁﬁ témﬂc?ajturé W dn@G€ s DA dREsidn BLt&Bnl 1By SRinoahd &lheliBR s@? hesi on
pronotion s a polymeric photosensitive layer is placed directl

adj admuarniablytdueidqmlyduot matgriblanf dire insdatinigdaeworticlyie Bencadhemmepoxy esone anot her
in an dheS|on s ti-layer inte r.cuit -11 3
Febr (Firy o UESn AR P iR ope e e opRer ulb 2ER0E e hee Bfes on

pr onetRklitiked  @kiidghea MeGoftuct QUEIREALE (ONVENS hdRftalyadalstibédaeen general |y
a pre-preg |layer may be placed directly adjacent to the copper surface and
t he prelgsingdesiersyad seatnueri@erfitiaden piwalgl aairdppeededsti deaed. seHephlayddhesi on
step | in the
2 dnedt I est e Ui an L Rk Raicl Wl 88 in CERELTNY 1 The
adhe&nGMnsmepmﬂmﬁqhamb@ﬁd bondlng is believed to be due to penetration of
the polyner of the insulating layer into the mcro-roughened surface

provi ded iAx Wwhebeadhie Sie@res@it aivRhtianpre tidps a Amsiasralilly siphdiet pencks dvaethpr e- preg
layer, the polynmeric nmaterial may be applied directly on top of the

m cr dnoBEgrRras auf mravidesssateredermad [roTa CoORmEi o Mt EhICE 25899 i n t he
formof.a.pol ynmeric photoresist, screen--resist solder mask or adhesive
material. As nentioned above, the present invention avoids the use of

nulti-step pretreatnment processes wch require additional steps between a
m croet ch step and the subsequent rnted circuit board manufacturing step

' n whi Ch. erEeorfl & 1}1\@{13 narg gﬁ?lp {)élgg fn(}hé gﬁnﬁ%@pﬁgults \'.'11:9(1, ngésﬂgzd 1@' kal i

di ps, oxi e a Ucer steps ition e present invention avoids
t he ugenobf thsumba@fttamctostmg\/ﬂslalcerral@non etigntétmeentcldendcumids lyickieeory, it is

believed that such surfactants magrate to the surface of th oat i ng
i nt er HEPITHGORFAOHES bishé BEK GRJch! PR B Mot Sp Puipe i gftratvEuf
not optimum. Reddish brown to dark brown coatings are of more desirable thickness and are

more robust to subsequent handling. Black coatings are excessive and powdery.

Examples 1 to 5

~ The following formulations were prepared:

Example | Sulfuric acid | Phosphoric acid | Hydrogen peroxide Benzotriazole 1-hydroxy benzotriazole 1 hydrate
(62 wL%) (85 wi.%) (35 wi.%) :
(%] %] [%] [wt. %]} i {wt. %]

] 6.4 1 25 0.4 0

2z 6.4 | 2.5 0.3 0.1
3 6.4 { : - 25 0.2 0.2
4 6.4 1 25 0.1 0.3
5 6.4 | 25 : 0 0.4

all examples [ to 5 are diluted by pure water to total 1 liter

An epoxy innerlayer material was cleaned and dnied and then treated with the above

formulations by immersion for two minutes at a temperature of 35° C.

.13 -
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the polyneric coating. Al so, such surfact ants may cause excess%é._e foagogg
during use of the roughening conposition. In use, it is often 52 to
foll ow t he adhesi on pronotion step with a rinse step, though it is often
adequate to rinse just with. water. The treated surface is subsequently
dried. In accordance with a preferred enbodi nent of the process, a
polynmeric material is subsequently adhered to the m cro-roughened surface
with a single rinse and drying step. A pre-preg insulating |ayer may be
applied dinrBa@triples i antt Bepink e izt bughmened:rsor f@tagamed farmedtdnehadippai on st ep,
pressure is also applied by pl amglgnthe | ayers which are to formthe

mul tf ﬁéﬁ’é‘?‘cs%‘?ﬁ rf2flebp nieREings pRRTNRedP &ifi (OPBYafGAtPAY. MERLESPEHAO

I nn%ﬁamb% 2%8(1 @H&@Jhl:@wmmn%f PIgaDyy W W}%@m@a ASHERe 1&@{39{%% it is
general | hin a range of from 100 to 400 psi, preferab w thin the
rang:engéntrhhmﬂlﬁﬁzqtcaﬁm tpgionversien @Canpﬁrfamn@w Idhrkgememhirl y be 100 C, and
nore often, from 120C to 200C. The adhesion step is generally carried out
for a per itadstofvnfthanhddank huwtesotewrdon didtiBgshelicuae yol2B0& fubstgssntnost usual |y
from20 mnutes to 1 hour, but is for sufficient time and pressure and at a
suf f12a0Hpg Mgy H?@mamgmifﬁpwgﬂfamg?%% good adhesi on between | ayers.

During the adhesion step, the partially cured polymeric material of the
insul ating |ayers which is generally an epoxy resin, tends to soften and
wet Expmpleshitos copper surface, prior to further react i ng to become fully
crosslinked, ensuring that the conductive pattern in the netal is

subst ant i Bid tgpllg‘eatlgé@lmbé@tmwcrqm%r@u ng | ayers and subsequent penetration
of water and air is avoided. If desired, several layers may be placed
togettret| Pt 136 | Stipteesisth @f“% 6d°é*ffé‘fi"t°mﬂl%fm rlat i'SHEPrsERT A=t ayers in a.
singl e sfepwto form p,d]-l ayer edwdapard.| As will (beyseen, the present
i nventd oh peeVvi des a conS| dee.abl y [sI nploizf 1 ed |process ower the Kknown
proceskses and priovi 8es_al surtace flormed2fromlicopper or 93t her netals which
has gdod! aflesilon LExanpl esZExanples JIf the | nventi.on g%p%gwen—bel ow. In

t he exgambl e§4 r eglléuargpesGm dllﬂéa;pm&égtc}t&lﬁmr

An epoxy inneriayer material was cleaned and dried and then treated with the above
formulations by immersion for two minutes at a temperature of 35° C. When the concentration
of the phosphoric acid in the adhesion promotion composition is high, a lighter color coatings
are formed on the copper. It is shown that the conversion coatings of various thicknesses may be
obtained depending upon the particular inorganic acid and the amount of such acid in the

adhesion promoting composition.

Example 10

The following composition was .

Sulfaric acid (62 wt.%) 6.4 %
Phosphoric acid (85 wt. %) 1.0 %
Benzotriazole 0.1 % by weight
1-hydroxy benzotriazole 1 hydrate 0.3 % by weight
Hydrogen peroxide (35 wt.%) 25%

diluted by pure water to total 1 liter

- 14 -
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terms of the coI or of the coating as a correlation exists betV\ﬁ col g&?]ﬁand
coating thickness. Lighter colored coatings such as pink to | S:n?

indicate thin coatings that are operative but not optinum Reddi sh brown
to dark brown coatings are of nore desirable thickness and are nore robust
to subsequent handling. Black coatings are excessive and powdery. Exanples
| to 5 The followi ng fornul ati ons were prepared: ExanpleSul furic acid
Phosphori ¢ acid Hydrogen peroxi de Benzotriazol e 1-hydroxy benzotriazole 1
hydrate (62 w.% (85 Wm.% (35 wm.%[wm.%][wm.% 16.412.50.40

26. 412. 50ﬁ&o:pbxsBllﬁd@csmaaﬁalzwnalmmi B#0.dted 3andGied 12at6OOitY tiad dboexanpl es | to

5 are dilute p i.nnerlayer materi al
oae Crrabmbirdnd i BRE7E mi P Eleatpelaih of A8 GOBHEY PEFMBET one by

I MYEFEHeA of e dopperm NUt es at a tenperature of 35 C. - 13 3 February 2005 In
Examples | and 5, pink to |ight brown conversion coatings are formed on the
copper. In Exanples 2 to 4, dark brown coatings are forned on the copper.
Additionally, with respect to Exanpl.es 2 to 4, when the concentration of

1-hydroxy benzotriazol e-1-hydsatie 1i schhglisivet han the concentration of
benzotri azole, the conversion coatings rorned were darker in color. It is

shown that, the darky brun. GANYVARSEANL-GABkL G Wil SRp2E800 QRS hinkD0

subs equenfﬁ’
ml of sulfuric acid (50%), 35 ml of hydrogen peroxide (35%), 12-18 parts per million (“ppm™)

of tetrabutyl ammonium chloride, 9 g of benzotriazole and sufficient deionized (“DI”) water to
provide 1 L of bath. The bath was heated at 35° C.

A reverse treated copper foil was the iinmersed in the bath for 60 seconds. The foil was
then removed from the bath and rinsed with DI water for 60 seconds and then dried. The foil
was the laminated to Nelco 4000-2 resin in a Wabash press under 275 pounds per square inch
(“psi”) of pressure and a maximum teiﬁperature of 183° C for 1 hour and 45 minutes. The foil
was then peeled from t’hc resin using an Instron instrument. An average peel strength of 5.7

pounds per inch (“1b./in.”") was obiained.

Example 12

A copper étching/adhesion promoting bath according to the present invention was
prepared by combining 90 ml of sulfuric acid (50%), 35 ml of hydrogen peroxide (35%), 12-13
parts per million (“ppm”} of tetrabutyl ammonium chloride, 2.25 g of benzotriazole, 6.75 g of 1-
hydroxybcnzotriazéle and sufficient DI water to provide 1 L of bath. The bath was heated at 35°
c.

A reverse treated coppcf foil was the immersed in the bath for 60 seconds. The foil was
then removed from the bath and rinsed with DI water for 60 seconds and then dried. The foil
was then laminated to a Nelco 4000-2 resin in a Wabash press under 275 psi-of pressure and a
maximum temperature of 183° C for 1 hour and 45 minutes. The foil was then peeled from the

resin using an Instron instrument. An average peel strength of 7.53 Ib/in was obtained.
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handl i ng may be obtained by the present conpositions. Exanples3§:#
fol l owing fornul ati ons were prepared: Sul furic acid Phosphoric aé’d

Hydr ogen pcroxi de Benzotriazol e 1-hydroxy bcnzotriazole 1 hydrate
Example(62 wt.% (85 W% (35 w.%9[wt. J[Wm% 1% 66.402.50.20.2 -
76.40. 52. 50. 20. 2 86.41.02.50.20.2 96.41.52.50.20.2 all exanples 6 to 9 are
diluted by pure water to total 1 liter An epoxy innerlayer material was
cleaned and dried and then treated with the above fornulations by

| mer si orFrbmthtsmauariitrmhé}s sexn that tlerpescat wventioh pRG1dEs adifesontphemowdcent rat i on
of the: g 3? hor,i. d in the adhesion pronotion conposition is high, a

| i.gHEERCE IS8 IFﬁ rengths formed on the copper. It is shown that the

conversion coatings of various thicknesses nay be obtained dependi ng upon
the particular inorganic acid and the anount of such acid in the adhesion

pronoting conposition. Exanple 10 The foll ow ng conposition was . Sulfuric
acid (62 wt.%6.4% Phospho;gﬁﬂml@m 0%
| A copper etching/adhesion promoting bath according to the present invention was
prepared by combining 90 ml of sulfuric acid (50%), 35 ml of hydrogen peroxide (35%), 10 ml
of phosphoric acid (85%), 6.8 g of benzotriazole and sufficient DI water to provide I L of bath.
 The bath was heated at 35° C.
A reverse treated copper foil was the immersed in the bath for 60 seconds. The foil was
then removed from the bath and rinsed with DI water for 60 seconds and then dried. The foil
waé then laminated to a Nelco 4000-2 resin in a Wabash press under 275 psi of pressure and a
. maximum temperature of 183° C for 1 hour and 45 minutes. The foil was then peeled from the

resin using an Instron instrument. An average peel strength of 5.91 1b/in was obtained.

Example 14

A copper etching/adhesion promoting bath according to the present invention was
prepared by combining 90 ml df sulfuric acid (50%), 35 ml of hydrogen peroxide (35%), 10 ml
of phosphoric acid (85%), 1.7 g of benzotﬁazole, 5.1 g of 1-hydroxybenzotriazole and sufficient
DI water to provide 1 L of bath. The bath was heated at 35° C. _

A reverse treated copper foil was the immersed in the bath for 60-_se:conds. The foil was
then removed from the bath and rinsed with DI'water for 60 seconds and then dried. The foil
was then laminated to a Nelco 4000-2 resin in a Wabash press-under 275 psi.of pressure and a
maximum temperature of 183° C for 1 hour and 45 minutes. The foil was then peeled from the

resin using an Instron instrument. An average peel strength of 8.3 1b/in was obtained.

16-



Benzotri azol e0. 1% by wei ght 1-hydroxy benzotriazole 1 hydr at e03%°/$ b%’ré%dsght
Hydr ogen peroxide (35 wt.%2-5%diluted by pure water to total

3 February 2005 An epoxy innerlayer material was cleaned and dried and then
treated with the above conposition by imersion for two mnutes at a
tenperature of 35 C. A dark brown layer fornmed on the copper. Exanple 1l
(Conpar ative) A conventional copper etching/adhesion pronoting bath was
prepared by conbining 90 m of sulfuric acid (50%, 35 m of hydrogen

peroxide (35%, 12-18 parts per gjllhop ("ppnt) of tetrabutyl ammonium
chloride, 9 g of benzotriazole aTT(f;SdUT‘LSI ci ent del onized ("DI") water to
provi de | T at h [everse treat ed copper
foil was fkrl?eo%&)%pree?érhg'é’ dﬂg&? Oglwﬁﬁg ‘Pﬁh gcggrd?egt nd: re%% WOITPWES  then

r emp&@’afeﬂmmcbhﬁ:rb@t% ramf suifideestid\{S0fb) Qs mbdfdiydiogén foaee @3dy, angil t hen
dried, The f he lam nated to Nelco 4000.2 resin in a Wabash press

undeP! E‘?‘BSPB%fLﬁw%Féd ﬁé%)s‘hm@wm& prtlipn bgpm)) GttetrbRYS yREORME el i
t enpef Bl ibokiQbie 183 I%fol %@drlox?ﬁoEotﬁ%le%d@hfﬁﬁcﬁﬁal B Iogﬂrbwdé[wi Jeem peel ed

~fromthe resin Usi n instrunent. An average peel strength of 5.7
pounéﬁle;beﬁlwmm(edhﬁibﬁcn ") was obtained. Exanple 12 A copper

et chi ng/ adhesi on 0 at h accordin esent i on was
preparad By SERBITI TGRS g SRR Sobaot U0 SEE T T AP gen
per oxhélere(nd98q fmrihzhelt?am R died ®ith W atep fbr(ébm@dﬂnhs Qfd thef dradutnpk fgimmoni um
chloride, 2.25 g of benzotriazole, 6.75 dr oxybenzotri azol e and

I
suf f ivedsdahen lpmiggdadde afNlqeri@fP-daesin in %Walb%g ﬁrcssrw@ﬁba%/&wm plegsdteetndat 35 C. A
rever R ik AAbAGeGRRPA" 850C o' Phodt B ASHRASRY The il ad AL defla R BREONIS-
resin using an Instr_on instrument and visually inspected for color. The results are reported in the

following table.

Chloride ion (ppm) Peel] Strength (Ib/in) Color
0 7.629 Chocolate Brown
1 8.155 Chocolate Brown
2 8259 Chocolate Brown
4 8.434 Chocolate Brown
g 7.453 Chocolate Brown
16 5.086 Pink

- The above data clearly show that the present invention provides greatly improved peel
strengths over conventional copper adhesion promoting baths. From these data, it can be seen up
to 8 ppm of chioride ion results in increased peel strengths. At higher chloride 1on |
concentrations, the peel strength is not improved and the color is unacceptably light.

Thus, by mixing at least two different corrosion inhibitors wherein at least one is a
hydroxy-substituted azole compound, such as a mixture of benzotriazole ang 1-
- hydroxybenzotriazole or its hydrate, increased peel strength are obtained. The mixture of such

corrosion inhibitors can be anywhere from 50% benzotriazole and 50% 1-hydroxybenzotriazole

17 -



t hen renoved fromthe bath and rinsed with DI water for 60 secggp&aangwbyen
dried. The foil was then lamnated to a Nelco 4000-2 resin in
press under 275 psi of pressure and a maxinmumtenperature of 183 C for
hour and 45 m nutes. The foil was then peeled fromthe resin using an
Instron instrunment. An average peel strength of 7.53 |Ib/in was obtai ned.
-15 3 February 2005 Fromthese data it can be seen that the present
i nvention provi des adhesi on pronoted surfaces having high peel strengths.
Exan:pl 1991 BerzConipat aid ¥ 1Ayteppenzetichlnbigikfasblgn sgr sambiriagolbakd accor di ng
to the present invention was. prepared by conmbining 90 m_ of sulfuric acid
( 5092 %:45hyrﬁ*r0>d¥>cr|«’f9fd&36@}%n A58tioriite tes8Yyshow gharFompsrsitishe SPHGF FmBIETIRE (859

. 8 &lelfldéol%ﬂ@%‘nacqa&kssc@sga S irC nBiah skh ARIAE idns 9&&\&' e alnothJf bath. ~The
ba was d at 35 C revérse treated copper foil was the Immersed in
t he fwhhod orupgO 8ppmopasrabimeppmi | was then renpved fromthe bath and
rinsed with DI water for 60 seconds and then dried. The foil was then
| ami nated to a Nelco 4000-2 resin in a Wabash press under 275 psi of
pressure and a naxinhumtenperature of 183 C for 1-hour and 45 ninutes. The
foil was then peeled fromthe resin using an Instron instrument. An
average peel strength of 5.91 |Ib/in was obtained Exanple 14 A copper
et chi ng/ adhesi on pronoting bath according to the present invention was
prepared by conbining 90 m of sulfuric acid (509, 35 m of hydrogen
peroxi de (35%, 10 ml  of phosphoric acid (85%, 1.7 g of benzotriazole,
5.1 g of 1-hydroxybenzotriazole and sufficient DI water to provide | L of
bath. The bath was heated at 35 C. A reverse treated copper foil was the

imrersed in the bath for 60 seconds. The foil was then renoved fromthe

bath and rinsed with DI water for 60 seconds and then dried. The foil was
then lamnated to a Nelco 4000-2 resin in a Wabash press under 275 psi of
pressure and a ‘maxi num tenperature of 183C for 1 hour and 45 minutes. The
foil was then peeled fromthe

- 18 -
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resin usi.ng an Instron instrunent. An average peel strength of 8F§ lb/ioras
was obtai ned. 3 February 2005 Exanple 15 A copper etching/ adhes'?’l on ary
“pronoting bath according to the present invention was prepared by
combining 90 m of sulfuric acid (50%, 35 m of hydrogen peroxide (35%,
10 M of phosphoric acid (85%, 4-16 parts per mllion (“ppm') of
tetrabutyl. anmmoni um chloride, 1.7 g of benzotriazole, 5.1 g of

| - hydr oxybenzotriazol e and sufficient DI water to provide | L of bath. The
bath was heated at 35 C. A reverse treated copper foil was the inmersed in
the bath for 60 seconds. The foil was then renoved fromthe bath and
rinsed wvi tH fshesiph gronfogien Gompesition dempmging e rhydrdgenl perfhide,f(@) b minaise bhien

| am nat ggbriAicachig! 5 .y A or I P .
pressure a%d a mna(??lrgﬁag esglrrf)‘fergzdt?@régﬁo@l o%gﬁég?lg’rsﬁsﬁzgf%gﬁé& 35"% %osﬁ(g es. The
foil wadrhiier pherpdrt deaghenetrerrosiansinhibitars isganahydrexytsubstititesazolerrompowndg

vi sual | vind #5988 iRofBbsitcR . t r orted in the follow ng
table. Chloride ion fnséﬁr?'{ﬁﬁg%f’“%gf"e‘ﬁgﬁjﬁl"(ﬁ%ﬁﬁ‘)ﬁﬁ%ﬁ" ‘or 07.629Chocol ate Brown
18. 155Chocol ate Brown 28. 259Chocol ate Brown 48. 434Chocol at e Br own

- 87.453Chocol ate Brown 165. 086Pi nk- The above data clearly show that the

present ;i Qyvent | Qvides greatly jnproved peel str hs over .
" convent Polial a%%%s%% eP? &3(3%1 scloglﬂosﬁ e n‘% t"#"ﬁg 1 b‘é{%{?g aﬂwtﬁggg‘s‘%ef‘é’f” decan be
seen upis ingheBangp of Hém Ot 208 byoweigltsul ts i n i ncreased peel strengths. At
hi gher chloride ion concentrations, the peel strength is not inproved and
the color is unacceptably light. Thus, by mxing at |east two different
cor r osi 9N The BiRLLR brorheh &l . . one_ | roxy-subst.ituted azole
ompoun. oy pRonfieBl S Aphioh 32 St 1o £ Fherply e My i b

comprises a major amount of sulfuric acid and minor amount of phosphoric acid.

4. The adhesion promotion composition of any one of the preceding claims, wherein an amount

of the inorganic acid mixture is in the range from 1% to 30% by weight.

5." The adhesion promotion composition of any one of the preceding claims, wherein a weight

ratio of the corrosion inhibitors is in the range from 99:1 to 1:99.

6 . Thf: adhesion promotion composition of any one of the preceding claims, wherein an
amount of the corrosion inhibitors is in the range from 0% to 2% by weight, based on the total |
~ weight of the composition. '

7. The adhesion promotion composition of any one of the precediné claims wherein the
B hydrog:y—substituted azole is selected from the group consisting of hydroxy-substituted
- triazoles and hydroxy-substituted tetrazoles.

8. The adhesion promotion composition of any one of claim 1 to 6 wherein the corrosion

inhibitor is selected from the group consisting of friazole, tatrazole, benzotriazole,

carboxybenzotriazole, chlorobenzotriazole and imidazole.

19



.adhesi on pronotion conposition

hnd Rl .

hvdr oxybenzotriazole or its hydrate, increased peel strength ar ?Bbt alztbggi

The m xture of such corrosion inhibitors can be anywhere from
benzotriazol e and 50% 1- hydroxybenzotri azole -17 3 February-2005 to 10%
benzotri azol e and 90% 1- hydroxybenzotri azol e, but preferably.25%
benzotriazole and 75% 1- hydr oxybenzot riazole. Additionally, the data show

- that conp Frolar=1N | Si chl or| de ion pr ovi de increased peel
~strength. G@&%E E P

en suc 8??0 8?1"? é’ﬂ%l‘é’&?o hePregripnelaige. whaiRsaidn is up to
8 ppm Cﬁpeﬁsewabﬂ@ee@quuthctaﬂt Febr uary 2005 dains: 1. An adhesion pronotion
conposi tion conprising (1) "hydrogen peroxide, (2) a mixture of inorganic

~acids conprising sulfuric acid -and phosphoric acid, and (3) at |east two

cor.r osi®r piogdss for trepring a mdkd setare ca)mphﬁ@donmefﬁeﬁlétﬁﬁh@i&e Wihkpitors is an

| -hydr oxygsy a&oTpound in the copposition conprises
"up to 8 pp?ﬁwdﬁkﬁgrﬂ%&g’ol o anyl'l?gcé’gpiges LB 8¥¢'Pon of claim
1, \Ahemghmathocmwmc@tedm@gen peroxide is in the range of from0.1 %to

20% by wei ght. 3. The adhesion pronotion conmposi tion of claiml or 2,

wher ei ni. tTie pedteds@Blhim AL wWilerli W th&al es a mmjor anmount of sulfuric
acid and minor anount of pﬁosphor‘lﬁ% lsgt%lggém%(’p%@ﬁg%hesi on pronotion
conposi tion of any one of the preceding clains, wherein an am)unt of the

| nor gaidl CTIRC pideds Bt Blafn 16 of 1 tﬂg?ér%&ﬁgﬁiggh%{){%égﬁgé%% H’@teﬁ‘ ﬁon‘E5 \M-Engm N

a wei gHfoTP W“WWWF@@&@Wlnhl bitors is in the range from99:1 to
1:99. 6 The adhesi on pronotion conposition of any one of the preceding
clainms, wherein an amount of the corrosion inhibitors is in the range from
0% to 2% by weight, based on the total weight of the conposition. 7. The
adhesi on pronotion conposition of any one of the preceding clains wherein
the hydroxy-substituted azole is selected fromthe group consisting of

hydr oxy- substi t ut ed
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triazol es and hydroxy-substituted tetrazoles. 8. The adhesion 9¥¢£Dti9ﬁ0
conposition of any one of claiml to 6 wherein the corrosion in "B tor ?s
selected fromthe group consisting of triazole, tatrazole, benzotriazole,
car boxybenzotri azol e, ehl orobenzotri azole and i m dazole. 19 3 February 2005
9. The adhesi on pronoti on conposition of of any one of the preceding
clains, wherein said conpositionis free of surfactant 10. A process for
treating a netal ' ISl tact. of the metal surface with an
adhesi on pronntfgﬁHgégﬁﬁgﬁﬁgﬁiC@#8§F§§§ﬁgiHMA@HéF%?Eygéing clains to forma
m cro roughened conversion coated surface. 11. The process of claim 10,
wherein the netal is copper oOMPEPPEHed)FPYsue12 The process of claim 10 or

H, further conprising adhering a polyneric material to the mcro-roughened
conver si on & SHPEY A0 FITBRRSIIRAOT (RPN BOR OGN REWE: TISBIARD MASNFEACT URE

ADSTT ak sttfseddBr AhSGAS UBIvhP I9EERS 0 Lo dahabi&alkng a metal
surface to i%crease s ghﬁfacégroug %@gﬁﬁ'?g?a%%%§ggﬁéﬁgugﬁﬁ‘gﬁgﬁ“to a
pol ymeperpge incagaiaticslc kosadtwaltierosiompdshitdron i ncl udes hydrogen per oxi de,
inorganic acid, at |least two corrosion inhibitors.



