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CO\U'OSXTtON POa TR!A~tNG COPPZll OR COPPBa "1.LOY 
Stmlf'ACIS ! 

! 
l 

. The present !nv~ntion ~elate• to A eu~face t~eat1ng 
I . 

c:ompo.sition f~J: c·:ippei: er coppe• alloy which i.• \USeEul 
' I 

tor roughenin~ the copper c~ copper alloy •urface~. 
i 

In th• mandfa~tu.r~ oz print•d-wir~ng boarda, copper 
I . 

s~~facsa a~• ~O~Qbened Ln ord.a~ ~o S-mprove ad.heaicn of 
~ I 
'· · .. eteh5.n.9 reai•~• o:r: sold.ar resi.att ~o ,lH!i ccia~ed on the 

• I 

aapper au.rfaees. Mechanieal cleaning uaing a buffing er 
. ! 

acrubbin9 m&ch;Ln• o~ chea~cal cr~aninq, called 
. I 

.U.c.roet.ching, '. a.~e uattd fo.~ ro"Uqheni:r:i.q Qoppar SlU:faee1rr. 
i 

~he che~ical ~leaning is more pppular for ere1ting 
I aubet1'a.t.•• ttrifh fine line patt~rns. 
I • 

~h6 chani:.ic:al cleanin9 ~s Also used for i.mprovinq ,. 
eold•~a.b~l~t~t for $Maapl~, as a p%etre4tment for a -I . 

"•older aoati..1,g eeep or for xemoving o.xide• fr~in copper 

s~rfaces be~Jre ·~lderin9 el•~t~onio parts. An aqueous 
. I , 

solution ~cntPir1s1nq aulf111!~c acid and hyd.ro~en paroxide 

aa majo~ eam~onent• o~ an a<JUaous aol~tion comprieinq A 
, I 

'perault•tei aj a sD4jor oomponent .uli CQ1Mlonl.y \Us--d fo:c the . . 
I 
I ehem!oal ol•fninq. 

Al.on9 ~~th h1qh in~•Q~a~ton o! c~%'C\lit pat~e:i:ns 
I 

~o%'111Ad on prlnted-~irinq boards, ~h• types of solder 
I . 

rea.1sb useclj ar& ah.tttin~ from. t:lle con.vent.S.oJ\al theX"JnO•.et 
I type ~o the l\JV' cu~abla type -wh~ch is more e~a~llAnt in 

l 
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fQnn.iftQ flnm l~ne patt•~n•. secause OV cu~able type 

soldei~ rae~•~•)are 1nf•~1o~ in their adhesion pxope:r:tiea 

• i 

to Qcpper surf~ees as compared with ccnv~ntional ~older 

I 

resist•, adh.esi11eness of th• •urf~cma produced using 
I } . . 

th••e solder reaia~s is insufficient; ihere ara 
I 
I 

occa&~ona where r&stm~ CO&~in9• oodle off c~ ._..11 du:in~ 
I ·, • 
I • 

t~ac=:~::t:l:::r::P~t=~da: coa~bq •tap, or 

· F~rt.hermora, conventional miaro-a~chanta cannot 
I 

provid• eurfa9es with s~fficient aolda~ab!1ity whi~h is 

applicable to!aold~r eoatinq of pr~ntad·wirinu ~ards 
I 

with an ~nex:eAsad number of pad• for •olderinq parts 
I 
i 

thereon- The~e ~re a nwnber oe ~asea w\'\Q~e *oldQrinfl 
i 

fails to ad~ately fix the olectron~e.parc.~. 

I 
~he· ol>jepT. of the ~raaent i11vention !a thra:ref o:ra· ·to 

I . 
provide a surtag• t%-eatinq composition fo~ copper an~ 

. I 
copper all,oysi whj.eh can ell:hib.:Lt. exc::ellent adhesiveness to 

solder .:i::es~st~ &nd the like and provide rouqhened 
I 
I . 

. 

au~iacea of d,oppa: or copper alloys w~th ad•q\14~& 
I 
I 

1rregula~~ti1• ~ith deep convwMQB and concave• and 

superior •olde~abili~y. 

!h~ pr•~•nt.inventora na~• acnd~ated ext•nsive 
I 

atu~~es Ln oi-d.er to aah~eve ·this ob~ect and found that a 
I . J 

compo•i~ion ~ompr~alpq an a~o~e compound, a copper 
I 

ccmpollnd which ia cil.esolved 4l thi~ composition 

i 
.I 

I 
·1 
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(hexe1natter ~~£er~ed. to a$ a dissclvablo copper 

I 
cOJDpaund), an irgantc or inorganic acid, and a halogen 

io.n, empacial1t • ccmpaaition comprising 4 cup~ic azol6 

co111Plex, an o~ganic acid, and a halogen ion, can ech1ave 

this ob~ec:t. J 

. i 
Accordtnq~y, an objeq~ of the present invention is 

to pz-OV".tde a o~mPo•.f.C1on for t:r:•a~inq a...aJ:"fa.ce• of copper 

':·or eoppe:e allcr which is an aqQeoua 101ution eomprisS.nfii a 

an ~zo~e cQ•pdund, a diasolvable ccppe~ oompoutld, an 
• I 

o~anic: o:c J.:ndr;anLc acid, and a halo9en ion. 
! 

ln a p~efe~%ed •mbOdiment ot th• present inv~ntion, 
I 
I 

aa1d oompositlon ao~prisa5 0.1-15\ by •eight of an azole 

compound; o.1ls, b~ vaight of a cU.ssolvable cappar 

I 
compcund Aa c~ppe~ metal, 0.1-30t by weiqht of an o~gani.c 

or 1n~rgan1c ~cid, 11.nd o. 01-20 • "by weiqht of a haloi•D 

I 
S,.on. i 

.In a~o~h~r p.refe%rad~emb0di~•nt, a eoppar a•o1e 

. i 

compl•~ i• U6t8d a~ said a•ola co~pound and ••id 

I 

di~aal11'&l)lra qoppeX' cost\flOUfld. 

in ~t!l~ another prefer~•d e~dimen~, said a coppe~ 

••ale ocmplaJ is a cupric ac~la complex. 
I 

. 

OtnGr o~jects, features and. adYant•qes of th• 

I . 

.inven-C1on w1Tl h•~el.nafter baooa6 mora :ead:tly app,a.~eru:. 

from th• fol} owj.ng "desoript.1.ort·. 

·The e~inad. use of 8~ ~~ol• compound a~d a 

dia•olYa~lA pepper cQta.gound •• eaaontlsl conpcnenta 

I 

I 
I 

I 
I 
I 
I 

.... 



'. ~. ~ 

<· 
-~· 

l". 

., . 
. ~ ...... 

··-!' ·,,_ 
t.-... 

SENT av: . ; 4- 3-95 ; 12:02 ROOYK & DAVIDSON~ 
.: • I .. ,••:•- I ••I"" ~ ·, 

~., ..... .•• -.,~ ....... : '4o,. •. ·:.., ·r .• r ~ ::· :··-:::t~1~:.:<·~~~~:f ~" · 
"• I i 

I 
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j 

i . 
enq~rea th• con;,poa1eion of th• present invent~on 1:Q 

I 

eah..1.bit an ·~p~opriate •tchLng ~•~• for eu.rface 
I 

~;:eatm·•nt•. :r~ th• eomposition of the present invant.Lo.n,' 
I 

the diasolv•bl. eoppe• corapound fol:m8 a oopp,•% complex, 
t 
I 

such &8 a aupr.ia co~plex, w1~ an a~ole compound, for 
I 

example. 
I 

::i Included ttn the ••Ola aom.pound.s which <:an be us•ct in. 
...... . i 

~~e present ii~•ntion a~e d£azol••• tr1a•olas, 

tet.rasal.e•, Add the.Li- dertva'tives. Cf theae, 
I . 

~rticularly Jraferred l:om the viewpoint of the costs 
I • 

a.r• imidazo1eJ 2-ZM1thyl.imidaa~le, 2-ethylil!!da%ola, 
I 

2-ethyl .. 4-.m•ttylilaida:cale, 2-phcm.yl~datole, 2_-undecy1-

tm~da•ol•, berzimidazole, and th• like. 

. Speg£f1a example~ of the disaolvable copper cosnpound 

a:e cop-pel:' 1'Yf'1r<s.x.l.d.e llnd c:op~.r_salts ot an. &01.d, whioh 

are he~einaft~~ mentioned . 

. Raqa:r:dink the ameuntG o! the a•ole cam.pound ll.11d the 
i 

d~ssolv~Dla ~oppe~ ~ompound LR the aompoaition of the 
I . 

p~sent in.Y•1tiOl\ 1. &l'l amount of 1-15t by weJ.ght. 

(hare~n~~ter/referred ~o s£mply_as t), in t~r:ma ?ta 

oup~ic ~mplTx of an 4zole comgound, i• prefe~able in 

,,law Of 1ro1ul)11.tty and atal:i.i.lity. Ae an aaole OOJl\pou.nd, · 
. I 

I ::-:::: :r~:-~:: ::i:f:::~:.::1:~ a co~r . 
~h• a2of• com.pound an~ the dissolvable eopper 

. ' 
i . ~ 

I ~~~----''---~~~--'--

' I 
I 
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. compound ma.y ~· added oepara tely, or they JMy b• a.dd11d .aa 

a coppe~ complex, a,q. a cupric comp~ax, of _an azola 

compo~nd. Wh~ • cupric oompl~x of an azol• compound i• 

\._,.j ~•ed, copper hrd~o~ide or a coppe~ aal~ or an ~ctd m~y be 

preferably ~••~ •• che cupric ton •o~rce for p~od.uc1ng 

i j 

\......-'' 

! . 
auch a cupric ~ompie~ of a~ a~ole oompoQnd. 

' I 
I 

~1ha orga~ic acid• or inor9anie acids are added. to 

-·-.th• ccmpo11i.tidn of the pre:rent invttnt.1on fo:e adjuatin9 pB ·· 
I 
I 

and for dl••o~vinq copper p~oducad by ox1daC1on with t~e 
, I 

I 
cup~ic c~mple~ gf a.n azol• compound or the like. Given 

i . 
&a apee!f ic e~mplee oC the organic acids are •aturated 

aliphatic aei!s, suoh &s formic •~id~ acetio 4eid, 
. . I . 
pxopion1c acid, n-b~~yric acid, n-valerLc acid,. and 

o•proic 4C~d,/unsatQrAted Aliphatic a~icle, auch.aa 
i . 

acrylic acla1 i croto~ic aoid, and iao-croton~c acid; 
! 

aa~uraeed ~lj"hati~ dicar~o~Ylio acida, eueh 45 oxalic 

aci~, malonic ac1d 1 suoainic •aid, qlutarLc acid, adipic' 
. ! . 

ac~d,.and pimolic aci~; u.n•atur4~ed aliph•t!a 
! 

d~ca~bo~yl£c/ac~d~ •~ch as.mal•io ac1~; aroma~ic 
I 
I 

ca~'.boxyl;l.c ar;:ida, euelt. a.s '3ensoic aaid. pht.haU.a acid, 
I . . 

and cinna~ic:acid; hydro~y carboxylic acids, auch as 

qlyoolic aai~, laotic aeid, ma.lie acid, and e1trfc aoid7 
. I 

earboxyli~ ablds w~th •uh•cLtu.nt~, such a• au1flllft1c 

•ct.cl, --<>h~~p%op!onic acid, nJ.,cocinic Acid, asao:rl>.f.c 

aoLd, hyd=o~ p~valic acid. &11.d l•vul£nic •cld' ae we1l 
. I . 

•us th•.f.J: deS:i.'Va~1vcs. Speo.i~.tc -.xa.mp2ea of the 1norQcs.nie = i . 
s 
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I 

ac~d includ~ hydrochlor~~ ac
i~, sulfuric a~~d, nitric 

I . 

acid 1 and pho•phorie acid. 
. j 

Thaee aoi~s aiso ean be the •cure• fa~ formi9.saLd 
; 

ogpper •aita used.' aa the di~solvable eopp•r compound. 
I 

'?he amoun~ of tha orqa.niQ or 1.no~9anit: ao1d• in the 

•I 

compol1t1cn o~ tbe p~•&eAt iftv•n~ion is'prefarab1y in the 
I 

I 
range of 0.1-30,. If this amount ~a ~oc mt\all, the 

- i 
c<:>mpo11.Lt.icn canno~ suf1!iciently dJ.seolve axidlz•d coppeJ:' 

·I 
and. .1.t i.11 di!:U.cult. to obtain aC!ti."e copper st.irfacea:; it 

! 

is too lar~,!diaaolvinq sta.bil~ty of copper is lowexed • 
. I 

HAlog•n lon ia used in the oom.position of the 

.presene in~en.tion for increaBlP~ so1~ii1~y of coppe.~ and 
I 

' 

. : 

oxldiz1ng cap~b1lity of the ~sole ~ompounds, thereby . 
Qnsu~inq ~~o~uct~on of copper aurface& with super~ox 

. I 

adhea1v-eneea fand aol.cleral2!.lity. rl110.r1.de ion, chlo·rid.e 

I • . 

ion,.hrom1ael~on, or ~h• l~ke ~ay be ~•eel a• the h~lo~en 

ign. .Theae ~~··added tc ths composition a• a compound 

I 

Which can b~jd1S90Cil~ed in a Solution. Such a compound 

I 

may 2:se an •cfd 1 such as hyd:t"oc:hloric aci~ or hydrobromic 

. acid1 a 9a.lt~ s.uch_ e.s sodium r:hlorid.e.~ calo1Ul\\ cihloride, 

~r.As•Lum ch~O:r:l.d•, ammoni.UJ11 chlo:d.de, or patas•:i.Wfl 
i . 

b~omi.ae; or ~ metai •~l~, much aa copper cblarida, zinc 

ahlor£d~, iJon ahloride, or etn brOD\ide. 
I . . 

rmie atndunt cf the halo;an i0n in the oo~poaition of 
I 
I 

the presentllnvcntiod ia·prefmr&bly in tbe range of O.Ol-

f . . 

I 
I 

3390252;#12 



\..._.,,· 

. :, .... 
. ~··. 
"! • 
......... 

'-'' :.·· 

.. ,, 
{'· 
~· , .. .... 

SE.~T ~Y.= ...... ~·. ·.· ··. .. . . ; 4- 3-95 ; .•. 12.'. 03. , ~ .· ~ODYK ~ DAVIDSON-+ 

.. 

.. 

• o .. : • : I 

,, 0 M •• 0 "' 0 0 .• 

: ' , I. I 

·· .. · ............. ' · .. :, 
•i •• ·• 

I 
I 
! 

..• . '·· 

. .·~:.. . . . . . . . . : ~ ;, ... 

~ :;: .. ·~. >~· . : : ". -~r.~: ~- .. 
. . . ... .. . 

20•. ?f ~h.i& .amoun~ is too •mall, it 1a dlff~cul~ ~o 
I . . 

obt..a.in copper!•ur~ace~'with.e~cellent adh81ivaness and 

•olderabllity~ it it is too larqe, di•aolvinq stability 

of copper is lawe~ed. 
. I . 

The pH ot ~ha surface treatin.g oompo•Lt1on of t~e 

pre•Q~t 1n~ent~on 1• i~ the ranqa of lees ehan 1 to about 
I 

8 dependin9 o~ the kinds 0£ Or9an1a or 1no~ga~ic aaid1 
i . 

··and other additive•. In ord&~ ea rec!.uce flµct.uation of 
I 

pH during th .. a•e. a s•lt of orqanic ~cid, such as a 
I 

soe11um, rtot.ai.;11!Wl\ or ammonium. salt of organ.le acid, IMY 
I 

be added.. i 
I 

' 
Oi;her ~r.U.t1.v•• whic:h may ho .add•d b•sldes the above 

i .. 
componan~~ i~clud& a complaxlnq aqent fg: !mprovinq 

; 

~i•aolving atabil~ty ot coppe~, ~uch aa athylaned~am.1.ne, 
' . 

pY~idine, aniline, .:mmonia, monoathanolmaine, 
I . . . 

dtathanollJl\J.~e, t~iathanolamine, and N-methyldiethanol-
1 ' . 

amine; and o~he~ var!ou~ addi~1V•• for p~oduetng ooppar 
I 

•ui:iacea witjh exc:ellent adheel.vene1a and soldera'bl.li'ty. 

T~a ,u~faae t~~inq'eoinpos~tion can he p:epared by 

llddinq che ~bove"ro.entioned oompanent• 1 at propcrtions 

described a~9•, to wate;i:- and blQntUng tl'l• zn1xturP .. 

1'.heJ:"e iire ~~ a pea if io J.imi ta.1:ions to the ma·thod of 
I 

addit.ion. 1h• cc~n•n.1:s lll.&Y );)e add.~ either n.ll at on• 

~ima o~ sap~~ot•ly in a~y arbitrai:y order. Ton~e~chanqed 
I 

water 1• ~rpferably.ueed as ~he wat•r. 

· ~her• ~re no.sp•oific l!mi.~4tlona to the m•~bod a£ 
. I ~~~~~~~~­

i 
I 7 
I 
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usiX'l.9 the turface treating composition of the present. 

invent.ion. .lbeuple• of •uch method i.J\clude a method of 

spraying the ~ompo•ition ~o the suxfacea of coppe~ or 
,· 

~oppei alloy ~o be tzeat•d, a me~hod of illtlWWrainQ the 

oopper or coppa~ alloy in th• compoatticm, and the. l~ke. 

If necessary,!ai~ may ~e bubbled co oxidi•• c~prou• ion 

, wh;tch ha• formied ln t,h.e aompo•i.'t.1.an by etah.inq of the 
.. 
'· copger o~ copper alloy into to cupric ion. 

In orde:-: t.c furthGi):' J:.iaprove .adhaa.tvenua betwaen t.ha . 

copp~ o~ coppe~ ~iloy su~faca an~ a ~eaJ.n, ~~ i~ 

. . 
po••ible eg tu.rt.her 1:.J:e&t the suiface• t..reated wieh the 

. 
composition ~f the p.resant 1nvan~1cm. vi.th an aqa.aoua 

aolution ot an asole ~o•pgund or an alcohollc solu~on 
I 

acco~din;, f~r. _example, ta USP 3,6,5,772. 

'rhe su:r:face t.:ren.t1nq ccmposit:ion cf th• preaant 

~n~tLon eiiin be w~dely ~••d f o.r chcuitieal cleaninq o~ the 

like of co~pe~ o~ C::o~er alloys. The reaultin9 •urfacea· 

of copper or' copper allay have 'adequa'e i:r:ze'J"laritiea 
i 

with de•p ccnvaxee·and.coftcave• so that they ea.n '"thi~it 

~o~ only -~~llent adhes~on to resin•, such as prepreqa, 
. . 

aolde~ re~ie~m, dry film resi•t• 1 and el$Ct.J:Qdapoa1tion 

res~&ts, but alsc •up•rior eold•~ability~ Baeauao of 

this, tha eiµ:f~c~ ~reat~nq aomposi~1on is pa~t1cularly 

I , 

u .. i~l ~or ~h& ~~~f a~ture of ~a~loua p:int•d-wi~ing 

baa.z:ds·., 1no~ud.1n9 ocae fc~ pin grid array (PGA) o:.: ball 

8 
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grid array (~), aa wall a• for the 9U%f&ca ~~••t.ment of 

1ead tram.as uaed for in~e9rated ciro~it ))oa#ds. 

~or exaznp1e, in th• manufactu~ of coppa~-~l•d 

laminates fO% pr1nted~wiri~q boards, s~rfaces exb~biting 

Qxaellen~ aclhe•~on to p~apregs atld snperior etahinc 

P9rfoXJna.nce in the p~tte~~1n9 operation can be £)%educed 
. ~ . 

1
_ by .rau4jrhen.in9 ooppe:z: :foils u11ing- t.he su.r:Cac'a' tree.tin; 

"•·,a:so.mpo•!. t::i.on. af the p~asen.t il'lvent.ion. Furt.h•~, 1.n the 
I 

inanufacture of ll\U1t1-lay•J:ed p~i~~ed-wiring boa%da, th• 

uee Of th~ o~o•~t1o~ £~~ rou9>wning a~ppar aurfaaes of 

inner layers jp~oduces su~faoea whic~ e~hib~t not only 

excellent adhee!on to praprega, but also a superb &ffoot . . . . 

of preventing formation of pink :d.nqa. Becau.ae the· 

surf ae•s t~aated wi~h the compo•itio~ of tha pree•nt 

inventi~n are les& glossy than the surfaces tr•ated w1th . 
I 

conv•nt1onal:Gulfurie acld-hydrogan paEox~de etehanta, it 

has an effec~, in addition to the !ncreaaed adhesion~to 

~••ins, th~t. diffusion of liqht during irradiation is 
I • 

9mall and r~ao1ution of photo•ansitive resins i~ thereby' 
• I 

inc:J:aase4, Whan. the photoaon.gieJ.ve reaituJ arQ aoat.a oi: 
i . 

lam.1.natod. 

Qth•r faatu.ree ~f the invcant1on wi11 become apparent 

1n the co~~se of the followin~ dewcription ot th• 

exem.pl•ry ~diment• whioh aza ,tven fo~ !lluseration of 

the ~nvention And a~e not in~anded to be limiting 
. i 

th•zao:f. 

9 
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~urfaca ~reating compositiona were prapaxed by 

mixing th• epmponent.• l..tated in Ta.bl• .l, and sprayed over 

capp~~clad lnmtnatea for printod~wirinq bOaJ:da (FR-4) at 

40°C for 60 eeconde. A aold•~ re•t•t, PSR-4000 

c~radema::;k, ~anufac~ureel by ~atyo· :r1J.lc co. I Ltd.") I wa:e 

eca:cacs on ~he t:i:eated auxf aces, irrad.t.a.ted.., developed, 

and poat-cur.ed, thu• p~odn~lnq var!ou~ patterns. Th~n, a 

no~cla.n type aold•r tlux, AP-4626 ttrademark, 

rnanufacitured '.by MSC eo·., Ltd.), wila coated and 11olde~J.nq 

was aar~.ied cut:. using an cu1comatia wave moldering 

maahi~e. The eond~tions cf the •older res~st w~a then 

·obl!!lel:Ved. ?n this experimerit, in order: to inalce thG: 

•glder r6si'c easia~ to come.oti a shorter post~oure time . . . 

than the. •tAnd~u:d t1"ia.e period for •o1de.r: res,1sts waa 

empJ.oyad. using <th• •ol;d.er flux $pJ.tb " aoncen.t:ration t:hree 

t.iJl\es ~5 hi$\ 4a ~be etandarcl concantr~tio~. ~h• ~••ul~• 

4re ·ahown. 1n 'l'able 2; 

Furt~ermore, cop~~-c~~d laminatas for p~int~d-
' 

wi~lng board9· (~a~4), having a numba.r Of o~~aul6~ ~ads 

wieh a d1amat•r of l mm end eoated •ith th• •old•r raaisc 
I 

All o~•~ th~ area othe~ than the circular pad1, ware . . 
apra.:y-1'!reatad W".l.th th.a aompo•itJ.on a"J; 4o•c fo:r GO 

aecol\da • Afte~ coatin9. a ~iux f~r. sold•~ eoatinq, w-
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soldering was .oa~r!ed Qtt~ u•ing a hcri~Qn~al hot-air 

a.old•~ l~velJ.1~g "M&ahinca. · 'l'he rate ot eueeeaatul · 

•ola.ring {the p:cportion of"the pad& to wh~eh the solder 

v' coat•d) waa exa.m.S.ned. ,,he :raau.lt.s a.i:a •h.own S.n Ta:bl111 2 ~ · 

Comparative flXamplea 1-3 

\..J' 

' . 
Surface t~edtidq compasltlona •hown.~able 1 were 

· .... prepatred a11d evaluat.ed in the eua• ma'JUl•r ·aa in J?xamplea 

1-4. The :eaults a~e shown in TCLble 2. 

m.ut.J!l 1 

!!:Xample• l' Cupric complex ol .im!daaol• 10\ 
Clycalio ac:id 7-
~otassium chloEide s• 
.Xon•axohanged wat.er aalanqo 

Bxamplas 2 :Cup~ic complex cf 2-methy~SJnidasole !' 
lGlutax-ic acid l!to 
·Sine brom14e 1• 
:E'Chylenediamin• o.2t 
. Icm.-axcrhi&ng-ed. water BAlAnce 

Exaiaplea Cur%1C Complex Of iD~damole 3 15, 
Su f a1uic acid · 3• 
Anll'llODium chloridQ lOt 
·ion-ex~banged wat•r '. B~lanca 

E.xe.mplea 4 ·Cupric eo~~e~ Ql 2-methyli~idazole 1t 
· AaryU.c ao 20• 
copper chloride l' 
ton-exena~qed water Balance 

Compitrative SuJ.f'Q.l!ic aetd lOt 
Jlxamp1R ·i 35~ hydrogen peroxide solutJ.on 5, 

Xon-axchan9ed.watar Bala.nee 
COZ11pa:z:a t.l ve SodLwn pa.rau1ia~e ·1ot 
P::K""ple 2 Sulfuric: acid 1\ 

?on-exaha.nqed wata~ aalance 

cempaZ:ati'l7e sodi'1Zl1 pers~lfate 10't 
'£paple a Sulfuric: acid lll 

Bcnztr.tasole 1% 
Ion-exchanged water Salal\.ce 

11 
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.SENT BY: 

I' 

~- 2 
sucoaastul ·ccma-of t /awellJ.ng-
solder.itua ( 9J) of •older resist 

' -Bxample 1 100 None 

1l~1Unpl& 2 98.G None 

1!!:1.uun.p le 3 99.7 None 

b4ll\plCi'I 4 97.8 Non.e 

Cc.mpe.ra.ti.ve ~ampl• l 5'7.8 Produe~ 

C"1\\pa-F&tive li:xampl~ 2 54.l PrQdu.ced 

C.Otapa.rati.ve 1xampl9 3 . 54.D Preducad 

BxampleaJ $-B 

su~faoe ~reatin9 COlQPos.ition$ shown T•~le 3 were 

pnpa:ed. and evaluat:ed .tn th.a s.uw. manner aa 1n E_xamplaa 

1-4. ~he re9~lt• ara 1hovn in Ta~le 4. 

ruta.mplas -s~ .. 

ba.raplea 6 

Examples 7 

l'Xaples 8 

. tm.!.dasiole 
Coppez- nitrate 
Nltl:ic acid 
Iron chlorida 
Ai:IDnoniwn nit~ate 
xon-exch~•d water 

l.,2,4-'l'riallola 
Copper ehlot.Lde 
J'ozmio ac::.t.d 
Almaorli\UA foi:mate 

. 't'an ... e:icchaf'\ged W&i:•J: 

2,,-Aftl.1.not.atraaol• 
Copper aaste.t.e 
Ammon1um.cbloride 
Acetic acid 
Icn-eJCehan~ad water 

12 
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'l'ABLB 4 

Sucec.satul Come-o~~/•wellinq 
~olde~.inq (\) of solder ca11ist 

99.3 Hon• 

95.8 NO~• 

97.0 ~ane 

9~.s None 

Surf &cea of copper or copper alloys havinq exaallent 

adhesion to ~Ql1ns •ueh as prapr•qs and ra•i&ts and 

azhi~~ti~g euper~or •Olde~alUlity can be p~odu~ed· by . . 
treatin~ ~hese an~iacan wtth the.surface treatl.ng 

compoai:t.ion tJf: tha present. invef\t.to~.- Bec:auee the 

:esult.Ln.g 1urfaces'ara less'glo••Y than th• au~facas 

produced by ~onvontLona1 ehemieal eleanin~ teghntques, 

the oompositio.J\ of the p~esent !nven~~on has an aff4ct ot 
. . 

.im.p:a::ovi!i.O reeolution wtuan thQ tr&ated i;;urfa.ces ai::e used 

aa a bAse for photosen9~tive ~eain$. lt also ~in~· 

about'an affect of ~educing malfune~L6ne in inspection• 

ot pri~tad-wir!no boa~ eireu~ta ~y an automatic optical 

1napect1on ma~h1ne (AOI)• The coapo1i~i~n of t~e present 

.invention th•~efo~e is a~ ideal su~faca t~aatinq agent 

to~ the manuf~ctu~9 of prince~·~lrin; boards which •:ta 

more •nd :mOre miniatn:t!i•91d. in-~heir fine line patterns 

and h~ghly integ~a~ad. 

13 
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WltM1' rs c:t.AnmD xsi 

l. A co~sit~on fo: t~eat~n; gu~faeea of cop~er o~ 

QCpp&r alloy WhiOh i• an aqueOU6 80lUtion COJnP=lai.n9s ~n 

a1ale compound, a co~per compound dlssolvable in the 

salutton, an organic OJ.' i.noroan.ia acid, And a. haloqan 

ion. 

2. The composition according to cla.i:sn. 1, wheJ:"ain 

t:.hia cc:>ntan.oe of aald &acle compound is 0.1-l.S\ by wtiiight; 

sa!.d di.asolvabl.a coppe: aompo.ancl, ().1-5' by ..,a.ight as 

coppe~ metal: .aa1d or:gl!l.fti~ OJ: .lnor;anic ac.i.d, a.1-~0' by 

weiqht; .e.nd 9aid halogen ion, o·.01-2ot by' weight.. 

3. . The ccmpo•ition ac:icorclin'f to claim l, whe:ein. a 

copp•~ &sole complex is u~-d a..s aaid aza1e compound and 

•aid dia~olvable copper compound, 

'· The couq>o•itiQn Aooar41nq to elaUn 1, wherein 

said ooppe~ azole complex is ~ cupr1c aaole complex. 

S. A cam.poe1t.ion for r.reat.inq auf.aces of copper.or 

coppe: &lloy wh!ch is an aqueous sol~t1on eompr1s!n91 a 

oup~lc ••oie cona.pl~x, an o~qanie acid, and a ha1o~•n ion. 

~- A Qmnpaaition for t:re•tinq·•urfaaaa of copper o~ 

:=opp•~ alloy wh~eh is an ~queous solution eon.pr!srno: 1-

lS' by weig~t of.a cupr1c azole eom.plex, O.L-30' by 

weight of ao .o~gan~c. ac1d, and 0.01-~o• by ~eiqnt of ~ 

halo9en ion. 
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