odaCKgroung vl iic mvenivsi

; cdef e3eBnBk. ~ ! E 2004 -1 PROCESS FOR SELECTI VE DEPGCSI TI ON OF
COPPER S STRA]F%geIé%gwgeﬁg\{fﬂgs% The Invention 5 i. Field of the Invention
Thi's invention r@hitimention selates taaometbed fohéhe reatmens of mstallieesidaces O sur f aces
for the Prpttﬂggl'og&:tim\ of (8 sGttideath §>Ii<%b9§ﬂ\d?‘%¥ b%naﬂgni QldRINANEAd)Y 1 TS
solderability and, nore particularly, to treating electronic conponents
such as pri nnew pertiduleglybioetredting Slv@ o9\ OOPORENT WG 96 PHNIES Miiés Sgol d
cirouitry t opyyicfiafinl G Chadk? 60 Bl Ry RNbrbAEe GqpBBEIEREAINE L he
downt. e go fe

copper is soldere atures on the substrate not being

di scol or 8 oon Belsepatr defoet thetcopresliy spldgredevithei@e B9l difeatures @nthgslstraty

Descri ption t. | gg&w‘- akmé&fnt ai ni ng

conponent s V\ﬁtcbg%g@esg Igé[()jemfﬂqg‘gigﬁ e[eéﬁg%fg&f\eg%fr{etﬁisary to protect the
metal from oxidation to enhance its solderability. For conveni ence the

fol l ow ng descri)(gtiqn.wi || be directed to the manufacture of printed wring
boards (PWB' s) 2dpPesstipiéean &|Relatadat ¢ conponents havi ng copper circuitry which

is to be sol dereg, aRd WhRkRwE dr SmESIS sHdiAing t dbripohbras apgterrened bee oxi di zed
or otherw se corroded prior to sol dering. %

20 Typically,
el ectroni% ceoMsstent 45 HeeesiGY deppetectciheciert %é&’@é@%ﬁ%gﬁﬁgq% d | eads

or other el egfiddftty.C FONREAVERREcEMHeCHIIGWiRg Bleseipadd Willsedibaed anthect t he
el ectroni c conponent to another el ectroni % conp nent Currentl)a/ aovever,
Pt Py %F’i § By

processes usBaNYRFIYE RfeRrinteth &idng, Bed dt (AVER P P e NS SPABPTNG
del et eri ous! o @fpbet BEuER Whidktisdol Ber @yderdtl irdewserbst is assentiay thet dieni ng t he
gold or 25 otherwise electrically affecting.the | d. The processes used
today for préRReet pgideosisirse %Pihﬁgw'feocoérBP?ig‘?'f%éo %‘%ﬁ”&‘& a protective coating
deposi t edgon the [GPRBGS - mERY Ssubi9adiédir@nics corapshens havirg toeppeat Civgittyo hot air
sol der leveling (HASL) and ot h(?r nmetal | i c,cg I nt ed. %i rw%éht arg%gﬁéiial rface
finishes. Thihefe9aalRgFye Goldjieads AR (&IesHH (;‘é‘?rwg 'Cdpper: Solder ability
degradati on GQdcausstheby thedblelittsnid IcO®B6sens 1€ pahothier tehetrbaibroomonem. process

such as exposure to 10 February 2004 2  nultiple heat. during
el ectroni c cEHpEYRYAOWRYEY P’é’é‘c’%s‘?ﬁri’s?cg‘to pé?ﬁ"‘f‘gbeec%ﬁﬁ?rcf‘ 'érgﬁ’?\'g'lc %’ége? ) and

m xed t echnoljogi iR A%zl Yold Gaaiuadyl on theoqepstratepby seing/be @ol Png syst ens
utilize a nunber of steps incl.udi n%ngl eani ng, m croetching and acid
rinsi ng: 2Pol PR saseqhelly aiferire 98819 a 5 protective coating on the copper

usi ng a sol uti on weH-aiedenysadl Pt foChiowetideappergrring entoldaing epiriRYett i ve

formng agent is typically an imdazole or L leViatilee and t he
coating is g@f?é‘?‘ﬁf’%/goat“@gr‘%ﬁosgﬁd 8?3‘aen?°(? %Q’)IHE?%W% '? %g&r gssge!ﬁ/lgetive ( OSP)
coating. A ntgrheraiofolgeatiendisg lHaasl) iasd wdwr imetallid sriraif%a"w'n‘i kagrdhsiFB&t t enpt ed
to solve 10 the prabl ens. associ at ' Vi g Qineaddraptieoat i ng on
copper ci rcu}f'f'ﬂsggs' Ng CopifienpY! .&gfeg@%@g}tgo%és}%oﬁjgpﬁt gl .grg)rovi des an
aqueous S0r f aseedbet \acibiio processpsteps tin dhe fabricaaB' OESH Y NINEPLYRAZi ni dazol e
derivative and adjusted to a pHof 1-5 with a salt formng acid of a heavy
metal such as copper, nmanganese and zinc in an anmount not higher than 50
ppm 15 In U S. Patent No. 5,173,130 to Kinoshita et al. a process is

di scl osed for the surface treatnment of copper which conprises imrersing the
surface of the copper in an aqueous solution containing a benzim dazole
conpound having an al kyl group of at |east three carbon atons at the
2-position and an organic acid. Simlarly, in US. Patent No. 5,498,301 and
U S. Patent No. 5,560,785 to Hrao et 20 al. a water-based surface
treatment agent used to protect copper on a printed wiring board with

excel l ent heat-resistance and noisture-resistance utilizes as an active

I ngredient a 2-arylimdazol e conpound.




including cleaning, microetching and acid rinsing: followed by the formatuon of a
I n EPA Pulgl i 71.to Hra treating
agent forgcogg;eérﬁpes g Ioggré%???ggrb\"?%&ﬁéo@hon ﬁcﬁ‘éadrl'lgg §(ﬂ'ﬂtF?tB’ﬁ ¥GHt&i ni ng an
i m dazol e ZSazﬁthJbel@rQIectlae b mingragtar sl tepicalypouintdazalec onpérexeidagnd i ron
ions. It is 2 r t|n a ne a chemcal film
sel ectively g%\m{a e surbggzeat%?? e%e'faﬁg\?ﬁt%feg mc%@gapﬁl n‘?rS?’?'v Wer netal s.
In U S. PatefdSP§oatiBg362, 334 to. Adams et al. a conposi tion and process for
the surface treat try on
printed circuit BASFLE)H‘bé? ég?%ﬁ%bé\%l'%sué%%mﬁﬁ ﬁe%(wn 8??%%23&?&18&9 5"{% surface
with an dQuedgPreliens assrciatedwitt-priovidinga FZG@dlvesovmmm@ppg caciienzi ni dazol e
conpound havi ng h I r . enzyl
group or a hal og gﬂtgt g%eﬁgtﬂgl 9@§é‘§¥f% E%ﬁgyétngt ﬁ%?e?ana%q% &ﬁ'gi&ps Pat ent
No. 5, 376, 189r°tet§t'mmmmleora fooHWcB§| tcwamnmada ;bemuewze!eed@twsweom for the
Lreat ment of adfgdé o £oi5F hACERh SUGHIARIBARRCS Dfballf Bl duchl dsGipporOBr dS S
whi ch conprises treating the surface w an aqueous solution conpri si ng a
benzi mi dazol B2REAREERANE zidgiie An Aragunimol kighar thandOa@boxyl i ¢ or sul fonic acid
group dinsct|y orinLlipbgAiily. 21533056 KIRs i DERBIdR A aLGoEo BRMIN
Unfortunately, current processes for producing a protective coating on the
10 copper sup¥ieRtreatmpnt of icapres M W@e@ﬁﬁegyfﬂ@m&@“éﬁpmwtmﬂmﬁ t he gol d
‘metal lurgy op trheq@éoegfsagmcémﬁ 2y BehBRRIASe cBm?ﬁGrfdaﬁﬁv?ngtFWafEQIat' ng used
to coat the copper and causes cos form™f staining and
may reduce tH@”Bdﬁoﬁjdﬁmlthfyedﬁf@heﬁg@ﬁ olafctbﬁt2am5'“9nr¢rt§!cé“ ®edid Agdi n mi nd
the probl enssiaiudrigleh iLCs, PAeheS0.d, 4§Eh?01p£ddou s@drent No. 5%66%5% Pl'irﬁo éo an
obj ect of the present invention to provide an I nproved to
sel ectivéPy depwaier-basad eﬁ@smtreat@ett@serwﬁqq to\Prqiech SRPEA LD aenc@mﬂ%atu ng on
copper surf apgsd Hitheb,Relidn? Mest-r SO BRE UGB+ ARaREd DfiIgMs Wk hh@nRoards to
serve as a protective coating to preserve the solderability of the copper
surfaces whi I"gesippt? antviigmidagolecempeinty gol d surfaces from attracting the

same protective qRabA pObiRAtorsk8! fH 0991 be %m.%aaa@%ﬂaceatéaﬁﬁéagagtthe
conductivity of the gold. It is another object of the resent Yentlon to

provi de el ecfof(?ﬁP?,“deﬁ@ﬁiﬁqt%O%E'ﬁgé"’é e SIURPR |CH©‘3'BH§HHE' #e'%Usi ng t he

met hod of25t heorhpoi@at 608 beﬁ)i hedazakVédhREAE, chpo%xlern‘é@d]tldoﬁnlo‘t‘\@U“d ipe readily
apparent fromthe %5 foll ow ng description he I nvention In one

aspect of t hEONGRAE tha the Jwefacholr 9agas £ t{%@starqgé‘t‘f@txff'”b?e??EY%\YF’Péh%urfaces

to protect thefaselbf@pEerfWRREXIiSEAD B &Nethéahet@Rhancing its sol derability
and, in particular, to treati ng el ectropic co onents sucB r| nt ed

wiring boards  10YseiRisar Yoo ner 3% SRS st ﬂ GOTPOsEiNRFF PG g{r
circuitry tOtmrson!acd@reatnﬁhoéf&ﬁéthlueS@Qaésl Sﬂg‘l @srtobbe c@@@pﬁbnbﬁﬁ@d@rtﬁe copper
s sol der d g eatures on th g t g not n coI ored or
ot her wi s@ eI f5 i I'SF@S%Y'%'E[? EQMBY*ee Hgan[nlgé & At W EaBéSH““ﬁg?S In the
nmet hod for the treatment of netallic surfaces for protection of the 5
surface fromoxidation for enhancing its solderability the netallic surface
Is cleaned, optionally etched and then contacted with a solution of an
organi c solderability preservative material typically a triazole, imdazole
or benzi m dazol e :




for the treatment of metallic surfaces such as copper on printed circuit boards

or derivati Y@sch Q@E’:‘%ﬂges%ﬂﬁé’%@@ur aspltl‘? aﬁO%gEBFp'sélbﬁéﬁ 5rﬁ§r%fr}%‘ai ve

protective filmor coating I For med lic sur ace

i mpr ovenent Q?Bﬁ'ﬁ?“i’@ioi‘?gfomp@u%wh'ébf‘?h@ 'Q&ﬁeoﬂﬁeftaéhqxb"dﬁ quieieadd gieva

pre-treat Menfired®) SHih@recly hfichdddo GUBASIMifL old\@niBRLAY! i ¢ surface with an
organi c solderability preservative material typically a solution of
triazole, imdazole or benzim dazole or derivatives thereof used to provide

the organic sol dernﬁmuhmw arr%fe%kéé?esqeebaoeacmg Bg;f&éeivé%aatm@mn el ution
corrprl S|£pg a benzi m dazol e conpound havi ng formula: -H wherein R/,

d qf%pp%(cséff@%cféBe'ﬁd’éermg)ﬂeSf@F%@Fl?é?”PPSYr@ff%“‘g?r&ﬁf’pmé@H%'BE fng of

hydr ogen at QH@eleétFH?ﬁé gdb%ﬁéib&raumtsmﬂg (fhutcegk Rl ¥4 [ EQURR @ppek-ah@ car bon
atons, preferably a |ower al ‘){‘ 1-4 carbon atons, substituted or 20

unsubst i t ut E@UES GPsTRtis BSteCts fra eéem tSEHRING w%&yfegw%ﬁfﬁs cgpdugtivity of 0 car bon

atons, pref eﬁ@%wcgmggsf},f&@r bon atons, alkyl am no groups of 1 to 10 carbon
at ons, preferabl é carbon atons, cyano groups vitro groyps . .and m xtures
thereof. In a prBeaingds miadise probfemsiaadidsfeiengien ol fhe prigy artaLis t R are all

hydr ogems 2%inTdigedd @ &HeThrd@a0InQetRATS sl ids gl .rhgof/af methbe 1 keledtivelgt ment
solution is dissolved to forma sol utian, c;i)refe ueous, an

preferably i9¢PPIHRIL Omganic selderRilify pipservaes: (QF) 68?9‘”@3%&)?9 PRFHRESr° conpound

such as an alidctBRicadirmones guch s phinted vakik@rsarsyi 10 eseBueCHs &Sprotectlve
triisopropanol am ne, and a bufferi ngLﬁa}gtggt such a% nmoni um

acetate to <A 1o, greseue ;S*F‘F sofigsatiiy GRRGEHET %eédwg\ffe?”béta%‘azle range of

t enper at ur esex&MBin@%bldYsu?f%s tromtaR@ctied the BEm@priotdctiaf cdatieg sl stidiomthet ypi cal |y

5 70F to 120F erably 70F to 90F. The BH of the solution nay al so range
widely % mgé’iﬂﬁﬂdqa{f&“’fﬁ‘he&ﬁ%dﬁ’%“’ﬁf@f%‘? 8¥fly about 7-10, e.g., 8-9. In

anot her aspect of; tshgnbtng,ergbje@p,ofeﬂh@cb,reeémc.wg&mnwt;ﬁoﬂweelmbﬁg t he
nmet hod of the invention are provided. Descri péﬁeon of  the 5@ er h
oA BBcY'f (?ally

Enbodi ment s)COTPOTERIS fHER et PTG AYITIRE Bogidsc s8R cthe; Te

descri bed f ahventiphOt ective coati ng system for copper netallurgy on printed
W ring boards (PV\B s) ncI ud| ads and th ugl e
protective coati i agees <P gH ‘&QPﬂ'gt“éouﬂ%lb of? élﬁ)'r areﬁ{a?r%rne§g i ng
(HASt.) 25d fetldsl,emgﬂe;cabhmc PWB surface finishes. The coating of the

i nvention provides excellent protection against copper 15 solderability
degradati on caused by exposure gg)mlq;g; tdf%g,nng,qgoncycl es during SMI and m xed
t echnol ogy PWB assenbly. The are directed to the
surface protecti ¢mooé agegpef thﬁet'\eﬁnt'm e ofﬁ"-‘tPV(BéOfa‘ﬁG ‘@P@lﬂ“b%”’t‘fﬁé"%am c OSP
process for stuFfQLae% tggmgtgﬁ tho By f2l-0 frgﬁ\ng)[@itrontabﬂ ﬁ“@ﬁﬁﬁ@’m?fﬁstsage'ﬁ&m@er or
copper alloy 1s o[ | er si on of the board |n a | eaner and
t hen pr ef er aifdy inepatiedart &9 tl’ﬂ#&'ﬂ%@!g@'oﬂ‘ﬁecoé‘aﬂ?égméﬁ“%fastpﬁéteedﬁﬁ‘eﬁ copper
is then imrersed in a solution containing an organic solderability
preservative , material such as triazole, imdazole, benzimdazole or
derivatives thereof. Spraying or other fornms of coating may al so be used.
25 Cl eaning of the PWB may be perfornmed using any nunber of cleaners

i ncluding al kaline, acid or neutral cleaners and is preferably an acidic
cleaner like sulfuric acid, HCl and citric acid. The PWB is typically
contacted with the cleaner for up to about 5 mnutes at a tenperature of 80
to 120F. 10 February 2004 All the steps in the conventional OSP process
are followed by rinsing the substrate typically with dei oni zed water.
Rinsing is usually perfornmed at an anbient tenperature, e.g., 75F.




improved. In the method for the treatment of metallic surfaces for protection of the
An etchant. is preferably used to mcroetch the surface of.the copper to 5
i ncrease %hesﬁrgaﬁ‘ésf‘faod‘ilu dafif f8“o§ﬁ€%”¢5ﬁd'%ﬁ°'§?'@h‘§f¥t the, Bsallls SITRET 411 f at e
sal t such as ckackd, roppenasiyl éiehied aid shehf contaztadenak i deoltiyygre ofrat esrgalic at
70- 100F for up . to .about 1 min. is typically enployed. It is.also
pr ef er abl e) B@FaSB'ﬁg&ﬁﬁﬁefvaf"@ haterial %qq‘fa@f’ @%iﬁ"ﬁr’?@%‘g? §" 88Nl 'F%Zr?lesuch as a
5% by wei ght osdérfvatives tiaeéad whetaby | mnorfaiic siderabilap preserative pudtetivafilnV0 t o 90F
to 10 prevent_drag-daown contam nation of the P so Lon. by the etchant
sol ution. Fol¥ 8%%ﬁ6'st ?féne@ooﬁ\}g%f"f%h'&lSur&cS’ctéﬁh"r’ér)?ve["?%’k g%.t;g{& r&te is now ready
to be tredted viohfactingeth©BRtatlal sutfacenwittoa baxtraatremt polaticecprior o ket obn t he
copper netal |l urgy,  ThiS,.LS ual . erfar “te . iaPd to
115F, preferably tggoﬁ%éli'ﬁﬁuﬁcelmtﬁ noror%B%%I%a@ggoﬁggﬁg%%ﬁ%ﬁte. 15
After the OSP tr egpinahta solhiors obsibzalt,émidazolerns dinaimidazy|ei eadariyatiyes ed by dry
faced air. The s trate. i s _now rea : : b lihOBrebr Ot ect ed
agai nst oxidati o%%ﬁ%ﬁsgg hoeprs%(\ﬁ'\ﬁ (tahrel %éant's Seogc?elr%%ggﬁog%ﬁgﬂgoaﬁ?gqanBrbe seen
from the above citteathgat ®hitop eomprisingr a ofengBRdazolecpmpgursabhavingdhe devel oped
whi ch rray15be usedfo;‘%g%ormthe OSP coating. The present 20 invention treats
the PWB béfore the treatnment to precoat the copper and any suitable OSP
solutions in the prior art may be usgd to provide the final coating on the
substrate netal lurgy. For exanple, U} S. Patent No. 5,362,334, supra, OSP
solutions containing the follo d may be enployed: R R ~ N\ |

SO
~C R Ry \ ~NI 25 R H 10 Feb 2004-H7 wherein at least 1 of the
R AUSIN be sel ected fromthe group

constituents, R, R-, R-, Ra, apd
consi sting of hal ogens, substi tuted ¢r unsubstituted hal ogenat ed al kyl
groups and substituted or unsubstituked hal ogenated aryl groups; and 5

fom t he. group SReB i fng"OR- dig ety wieseelonfibe e Bhfifa or =
unsubsti tut ed al kyf hydrspep stonitdsubsthsied-butesdbgitutethalad graupsibé tH1@rcgrlooyr oups. | n
formil a are Used FAMEHERBOE ot JpvanaiR o 1t s, s, JbqtiRE ey !
wherein ago | east gnsabsthbted 69ngloupd) @BlogerRatomB-alkdRy grdaes ohhdo 8 catbast be

sel ected fromthe_group consisting of carboxylic agci fonic acid
groups, al kyl grof g‘ss‘gﬁfﬂagﬁ’ultt@d‘ ?%fqoﬁaOawsbg@ﬁﬁmcm%gog%ﬁg#@ﬁpéOacgri%h gr oups
and aryl groups susis) tprdf@ablwi t-h cabdroxidmisc ayancs grdupni oitrgc BugY GAPs. 15 In
U.S. Patent No. 5, 658', 6th1E ? benzi m dazol e derivative which is used in OSP
sol utions cont ai nTPENERFEECEi ve conponent represented by the general

formula of: N In a preferred aspect of the invention Ry, Rz, R, and R are all hydrogen.
25 The benzimidazole compound used to form the pre-treatment solution is

dissolved to form a solution, preferably aqueous, and preferably includes a




range of temperatures typically 70°F to the boiling point of the solution, typically
ccHr cxr~ H ein XJs aradical, wth the n er_of_carbon atons
from1 to°7,” é ttohlé ZFO D@?fﬁa@w&n% %599 Ry 8 Rl R{/Thegsf’t;'dﬁn T %Sé’erﬁn%ﬁ ons ani no
group, LOV\BYwlildlewfﬁM’nQHbLﬂthGﬁWlandh@idb@fera@'ykéb&w7 -0, elgd, 8-&:yan0 gerUp, aceltyl
group, benzoy grou ar bano rou gro baxy oup, | ower
10 February 2004 ”gano'QF’kﬁka@iF% "p'QP'o é’ﬂtf Qﬂ“}@Be N “ﬁ'ngﬁrﬁf p are
i ntegers of Ghekdpdbf tiRNAvemib® araprévidedger of 1 to 10. The soI ution is
adjusted to pHrange from1l to 5 with a salt-form ng acid and the aqueous

solution has a netal conte f fromthe 5 group
consi sting of copper, man BESCP tlé}\ ﬁ‘é’yre%a‘l;e %hﬁ%ﬂg i's not higher than
50 ppm 0 U.S. Phteeptesdidsinven}id® o8 bneanienge aeop%f@aﬂym@'rbesa?é& surface

t r eat nent ag £ \2, fMgWdafs daxelse
component 1 oraeang SR Pt e tphief mddlra CRind B e BRE P

hydr ogen at omatudireg oapiphy badgrand ghrokgh an@'s Riham@twm 6@%‘%‘8&*? &88d 2 a oper

Akl or oups oL RS YALRRP ey AN (FRed Uy BiheAEtlieog Skt ABhes over

al kyl groups, 1 r‘ﬁd%gy gIrOUpSptgt:th;ﬁ oq\ggastacq%’gam no

gr oups, cyanc’fhgrmpegowf thet rrtyegtrqmp)sow exgellens, pr 5 130 CsP
sol uti ons;sco [ 1tfol hQicpgegemagadmT or nul a
are usedslSN %&aﬁgﬂ?&ﬂ&gﬁggﬁﬁ @a‘raée%f@gé tg‘mz;rtl(S gﬁ'l<typ%l groa:g ﬁaw ngg at least 3
carbon at ons.and mixed techpology §WBoBsembly. Fur t her nor e, conmpounds represented by
the followng gengieabyd,ardn) &cség)aét,goirbedméa@ai 1b Ohe Gaffdce i iohe

process: wherein Fepresents a roup having at. least 3 carbon
atons, and R€0F>£FeF mgalhmy G(*-W@pr@éeﬁic elt*ﬁﬁ/\@s'capﬁ'illp ﬁ?uﬁ' vEaU0g BYen at om

a vitro gr oup g u?f'é\&nbf téapbé}eorpcrdayérsmot,hatrrgatcldamby one of
R~, Ra, and ~ repr sen ovver al kyl " group, en atomor, a vitro

group. | rROEP l@rTEBilolefztha bloerrdzlnrﬁ elgansy é‘”@ié‘?qn\/@’ﬁe@nu%té 410 BES2 €M Bt i ons i s
represent ed %hésﬁ% gf%é QCYﬂp@rg 'ﬁgé&%é is el immersed in a solution containing an

organic solderability preservative . material such as triazole, imidazole,

benzimidazole or derivatives thereof. Spraying or other forms of coating may also

be used.
25 Cleaning of the PWB may be performed using any number of cleaners
including alkaline, acid or neutral cleaners and is preferably an acidic cleaner like

sulfuric acid, HCI and citric acid. The PWB8 is typically contacted with the cleaner

for up to about 5 minutes at a temperature of 80° to 120°F.




An etchant IS preferably used to mlcroetch the surface of the copper to
~z~ 10 wherejn en atom a | ower al gr oup r hal ogen
atom R~ Ps ?C??ﬁifrtb@é&‘eé‘toﬁ gwecapwebam ametehant such L?BapR‘SU'faéeﬁlﬁ saakilﬁl ene group
with 1to 18s<fdwnb?aers@?a@a§r suffSk Per Mk p@FStelilt R I6¢-500°F @NUP th @bskt 11 N EP 0
791 671 an OSP sol ution containing an | m dazole conmpound or a 15
benzi m dazol @"bdﬁﬁzi@‘ﬁﬁb’ graplayedwn whi ch i ncl udes a conpl exor and iron ions.

In the present i m\/.eatsb%fer%tﬂe m%ﬁon@rsﬁ’o RS BFte lsSifur RRERVRBAILBY skl Ng a
pretreat ment step wher ei e substrate is contacted with a pre treat nent

sol uti on bef &ra&5% iy vaight sulbusic geidsolutidnefoppe ta abost FrentutesHt U5 ©@rP0ChiPpri si ng a
benzi ni dagol &e@%%ﬂﬂﬂ h&gur{atﬂgn Bﬂﬁ@wsﬁsolutlorﬂ-gb Jﬁ@@chﬁ{t)éola@&ﬂ -t 0y R /
N~CHNR whereinR,, R3, are ind egen dently selected fromthe
group consi sting F@f'owmrtbgéﬁm@pw' pSQEB@{’Frt treeybgrate sty readittedPeal ky |
groups of 1-{dBu&RrARN tid A5 s&nﬁcfnefi@bbryn ahé PABecteKaberobn chhé &pplon at ons,
substituted or unsubstituted aryl 5 groups, hal ogen atons %;{ groups of
1 to 10 car boetaluays Thisriessplhbpeomedat s empearaiots o Al Ky Prg groups of
1 to 10 carb f no groups, vitro groups and
m xt ur es thef%ebo?wﬁrsim%& fg;a%%ww]seéor@g?ﬂﬁm'%%ntlon it has been found that
t he pre-fibeat mentAfet dpe @ﬁhammetentt the fubsteate jsrrinsedt and, bypicglx prigf Byidthe copper
met al | ur gy AN | QR RS StHRSD Sdalngt bei ng
subst anti al Y\@&%ﬁg&ﬁ f %Fjesgb%g{eqﬂ]&wcgédﬂbg%%\:ﬁjﬁ%&p&ocess 3p§ed to %r otect the
copper sur f ag¥datibhaingt hesolderingstep isRArigtmesh i s preferably an aqueous

sol ution having R ehaEAD] Ynunbiep of OsrNIuBsd
preferably &9 ang\SPégnS% %ppl%mlthggb%v}a?urebof abOTJtm 70 .to 120F or. higher,

preferably 7b3\ted3€90IﬂEquﬁ@ed1\8h'§|éﬁ1@Vr?iedé%F%foéEBttWQSPrfﬁF%e RrEehhe

sol uti on zbs mogmvo%' tl’%tsqﬁfﬁw%t befork ISP fre @M toBrekobithd Qogtlet ancpa«a; erably
0.5 to 2 contact tine may al so varyW| e f rom about
5 seconds toSlm@bh!\Qﬁﬁ %guthnﬁe‘f@F—‘@bpfyafls'atéé@@ﬁﬂﬂ’s‘ot%o"‘lderﬁhﬁu‘f‘%’ C%Vﬁ/‘?{hl ly 15

sec. for ac mr&‘gnd t mnute for a dip tank process.
Sol ubi I'i zersmaéngyﬁ ferl agents are tggl cally used to dissolve the 20

benzi ni dazol e actﬁovexamgﬁebhseﬁ@teﬁ'trf‘l@ ha3&hBift |55?faaﬁ’ép RPN FPFAU & ol ut i on
pH, respecti ygluoig BLAPANG Ml étidye@propanol may be used to sol ubilize
the active |ngred|en§ wherein the active ingredient is dissolved in the

al cohol and then added to the water Rused to nake the pretreating sol ution.
| f isopropyl alcohol is used, ig, found that the alcohol is
typically vaporized fromthe worKkj 25 used to pretreat the
substrate. Heat nay al so be used ubbklzé the active ingredient. |,
Corrosion inhibitors such as trR{sopropandl am ne, and ot her 10 February
2004 -1 é al kanol am nes (e.g. Cl-C4ral kanpl am ne) and ot her such materials
are pref Pably used in the conposition in an anount of about 0.05 to 5 g/I,
preferably~0.5 to 1 g/l, e.g., 0.7 g/l. Salts, preferably amoniumsalts
such as ammoni um acetate, anmmonium fornate and the |ike may be used as a
buffering agent to maintain the 5 solution pHin an anount of about 0.1 to
Sg/l, preferably 0.2S to 0.6 g/l, e.g., 0.4 g/l. 't will be understood by
those skilled in the art, that higher contact tenperatures will usually
decease the anmount of the tinme needed to provide the desired pre-treatnent
efect. Simlarly, increased concentration will typically 10 decease the
anount of tinme needed to provide the desired pre-treatnent effect. Various

enbodi ments of the present invention will now be illustrated by reference
to the follow ng specific exanples. It is to be understood) however, that
such exanpl es are presented for purposes of illustration only, and the

present invention is in no way to be deened as limted thereby. 15 Wth




10 February 2004gzoffs'€>21grrpl e 1 Sanples of PWBs with both copper and gold

pl at ed padl f eawherein the remdiningsonshiiueith e sRet Bs R+ @od Forise sfecteddias thend gol d
were processed t I ] e : | @unSepieie@r D p Tank
Tenp. 1. d eaner%@Bg@c&ngﬁﬁgrﬁf%%g%n;sq% %ggpsiggbssgdg.wdl mn. 75F 3. Etch 15
sec. 1 nin. 80F alkyReraups ang selstitute arjupsubytisyted erybgrogRsecoat’ 1 S sec. 1 min.
75F 6. Rinse '15 L Nagr 7 . | A4 i | By tHe FBlIBwing5- 110F 8.
Rnse 15 seq. 1 F¥s. Pafieing 5’5@’8‘?%5@??“&5@@2%%@?%“. o oing2”
Conposi ti on ginery facoata appowsed igthe S1SAtsPlHON:benzi mi dazol e, 1 g/ 1;
triisopropanolamne, 0.7 g/l; ammonjum acetate, 0.39 g/l; in aqueous
solution. Isopropanol was used to s@lubilize the benzi m dazol e and was
essentially volatilized from tHey et N\gol ution. A commercial OSP
solution containing a 2-position i tutedr20 benzi m dazol e conpound with
| ess than 25 ppm copper as netal d/in the solution. Cbservation of
gol d features indicated bright *unsYai nea gol d, substantially free of
depositiqp of OSP coating. Deposit ®hickiess on gold and copper were 25
determ ned from,the thickne . n AR sBbd sddectddcr on OSP
deposit on cop|E')V¢§|’3“':'éinn8t a%qogféﬁé ?ngrggﬁg%gg’ ezbggiq{' %dr? g’glng] .. Further

i nvestigation of ftome theogbumgosistig bi cybaslioadid Frauepustions dEEHPY of copper
pads as a sol derahi lit r ti rLi tacidYersbdeuamit gdl ref | ow
and subsequent w;s@(é’k %%Bgrsi%%g{u\é \fvﬁ@ c\é\@g)t“gg Jlg’\/\%?g'g&r;&c#easgafﬁr acgel erat ed
aging at 10 FelyougnspulB0ded it ¢fbagylmet solionie idgOVRs huni dity for 10 days
vs. contr@l sanpl.e S,.de i i | § eBwHich Halsed fn 11 with
sol der régul ts i riai%"cg'tpeagen%%f ggas?’gE]'eqé%%?g&gfe ﬁ?gﬁgr t han the control,

whi ch has be@SsPwelutionteddntai aaseffetiive icannenenyrepreseried by hegerssp f‘ﬂ@i"‘?%r mance,

wi th 98-100% pol es conpletely filled after wave soldering. 5 Conparative
Exanple 1 Saﬁpl es of PWBs with both copper and gold plated pad features as
wel | ‘as thickness test coupopgs~Qf cgpper and go re processed through
the foll ow ng sequence: Sol onveyor Dip A np. 10 1. eanerl S
sec.2 min. 100F2. Rinsel S se . TERRT /L min.80F4. Ri nsel5
sec.1l mn.75F5.5k sulfuric a.di5~sef.1 mn.75 /Ri nsel5 sec.1

mn. 75F7. OSP solution' 1 m Qxl m n. 130F8. R nsel5 sec. 1 mn. 75F9Dry, forced

1]

airl5 sec.1 mn.120F ° sane as OSP solution of EX8nple 1 except with over
25 ppm copper as, 2Q tal includ i InCHomRSRr Vad 7osx e gol d
features indi ca‘?"ée&e'gxisrﬁe@dgﬁ!d “ﬂﬁg@%%b‘g% gggfg%a‘c'igdpr ocr)ignde_posi tion of OSP
coating. Meposit pbipkaesistingn ofailly! agnolir: opgiesen walp@s GETIEPnERER 1P t he

t hi ckness test couwpens, .confirmu - 46 Ciceflé p@ubf bedBoytopper 25
and 0.1-0.2 m croﬁg%ﬁ%mc'f‘eop%g ’tlmc‘)’%gaé'%ixgé)?&f—'ﬂt hgbui@ﬁve tiﬁg(g‘t [ on of the
coating' s abilitygbopof tmbamausgroyss ofesewl ofrayp. c6BPRY p qyver

Pas

sol derability preservative was carried out by sinmulated refl ow and
subsequent wave sol dering of the coated PWB sanples after accel erated agi ng
at




10 February 2004 #9uepys golutien hgaametal senten A afeam TR sFeq6° S0 e ol e £l
wi th sol der resugbep icomkistag etl ceppee| haghneseladerziy andt ywhichi métaloig-np00% hol es
conpletely fille er ve sol dering. Conparative Exanple 2 Sanpl es of
PWBs with both c@ﬁ%%w"gﬁ%ﬂﬁﬁTd pl ated pad features as well as 5 thickness
test coupons of lwopperPaend Mad b, 4@ 30 1prod s 5@Y785hrovwger tiaeeds s¥rfagdi ng
sequence: S ' e LR Tan , Lo ' 2. Rinsel5
sec.1 min.7 Jﬁ%@egpg?%fémsa@épaf a?ﬁ E‘I‘@gﬁﬂéﬁgﬁg@%?%gééﬁ&rﬁl@ggﬁ& sul furic
aci d15 sec. epresented b6 i fobetibg Seouls: m n. 75F7. . OSP solutionl min. 1

m n. 110F15 8. Rinsel5 sec.1 nmin, 75FQDry, forced air 15 sec.1 mn.120F d Sane
as OSP solution of Exanple 1 B on of gold features indicates bright,
unst ai ned gold, free of 20 depos of OSP coating. Deposit thickness on
gol d and copper were determ ned jX t hi gkness t est coupons, confirm ng
0.08-0.1 mcron OSP deposit onRopper ant=8=0-0.01 m cron OSP deposit on
gol d. Al though negligible deposition wag obsé&rved on the gold as was
desired, the results on copper were unaﬁ»;; ably low in thickness and
non-uni formin appearance. 25 Further invelstigation of the coating's
ability to offer robust protection of copper pads as a solderability
preservative was carried out by sinul ateg”redl ow and subsequent wave

sol dering of the coated PWB sanples aftg
relative humdity for 10 days vs. contr @
Conparative Exanple 1. Hole fill with sofder\results indicated |esser
protecti 10 February 2004 -1 S thanRkfhe cbntrol, which has been well
defined as the industry standard for P perfofrmance, W 8- 751 of
hol es conpl et eM)erein R is@ hyffogen #RD & 851 rlE'r?Qp ‘.andé)g’- TS@%’EB‘?‘?&*&%W etely
filled for the cepld Qlkysamabeor Tdlogen dibias, iaAd edtand ks chahydedgannatems prior art

i s deemed i nadequate to provide reliable proce t n & sistently
produce a sui t ablevensplkylo ZqURg ﬂ‘%&ﬁerbraé‘?mﬂego“éeﬁf %?%ﬁygﬁ'oﬁbtﬁé@?%n of

copper pads, whi %fk{ia&iﬁ&@oﬁb’sj ERRY grloupsdri rito gbu@SP coat i ngs. Exanple 2 The
met hod of Exanpl e I s repeated_usi a ries of ' ased 10 on
derivati V@s discﬂ%géﬂPﬁﬁmkaﬁﬂﬂéﬂzﬂ?%fﬁgﬁﬁg?ﬁqﬁgwggﬁﬁ??%%g%@%%ﬁug,376,189;
5,498, 301; SppHe foiRNindgdhedl fldulaad sed:0 5S1 112 and EP 0 791 671. Simlar
solderability protection results are obtained. Wile the present invention
has been particularly described wconrjunction 1'S with a specific
preferred enbodinent, it is evi haf\ alternatives, nodifications
and variations will be apparent ose/skilled in the art in light of the
foregoing description. It is the oresont enpl ated that the appended
clains will enbrace any such alternativBs, nodifications and variations as
falling within the.tru L& hhy t PéRsRiorhdvent i on. 20 Thus,
havi ng describ@@e&Wéﬁrﬁe%%%%%W?m§%§?bégggf%ﬁ”ﬁﬁ? i s: 10 February 2004 -16
CLAIMS 1. A nethod for inparting corrosion protection by nmeans of an
organi c solderability preservative solution to an el ectronic conponent in
preparation for soldering, which conponent has copper circuitry and gol d
circuitry, the nmethod conprising the follow ng steps in sequence: a)
contacting the conponent with a pre-treatnent solution which inparts the
copper circuitry over the gold-circuitry with selectivity for the organic
sol derability preservative, the pretreatnent solution conprising a

benzam dazol e conpound having the formula: Rl




NHNRRE wherein R~ , RZ , R§ O£ el\i ndependently selected fromthe
group consisting of hydrogen atong ' och or unsubstituted al kyl
groups of 1-10 carbon atons, subs unsubstituted aryl groups,

hal ogen at ons, al koxy groups of g, 0 catbon atons, al kyl am no groups of
1 to 10 carbon atons, cyano groups, vitro groups, and m xtures thereof; b)
contacting the wiRFEAORARprevénitsant NG/ BlofpRbingalieler nbirbort stops,@sd Ry & ve

solution to selectively deposit organic sol derabil.i pr: tive on the
copper ci Pcui try aRfi Tdeeatet adeweid '&?&Puﬁ?’ﬁ'r@gﬂqe%t é‘}ltaifgtﬁgg#o\agrdé;ni c

sol derabi l ity pres@rogas hiom, aihtieprgabaihet at tastiony of R4 8r, @by Raxepfedenty st ai ni ng
of the gold ci rcui‘tr a}gq deteréﬁrati?n orf conduc ivity of the gold
circuitry by the %Pﬁé’n’t‘ Y §U8e? BHPFT AP PSR VAL T Ve, 2. The nethod of claim
1 wherein R, Rin, eR8s5and1R4 dezimaibihzdly dfedgaive Bed TheOfBt 198408 itl ai m 1

wherein the pre-tre nt. sol.utjion further contains a corrosion inhibitor.
4. The met hogepé?seﬁtf“‘zb%fﬂ%'% Tﬁ‘é' corrosion inhibitor is a Cl-C4

al kanol am ne. S. The met hod of~¢l ai m 4 wherein e al kanolamne is
triisopropanol am ne. -1 ONFE 4 e nmethod of claim3

5 a buffering agent to
stabilize the pH of the sol U . < claim6 wherein the
buffering agent is an amonjunisalt.g8. The nethod .%plain17 wherein the
amoni umgal t is ammoni um &etate: 9. The nethod of cl'aim 1 wherein the

contacting the conponent_ wi r.a- Eea?%ng%ql s@ Hhdicgenisform R fios med at a
t enperat ure bet%‘%ﬁ"&bbﬁh%&e&%@mﬁfgoﬁ .l. hg' met hod of claim9 wherein
the pH of the prehyjdregehnom osalawer atkyl goum Riiscan ayiane raRavith 11938 The

met iod of claim 10 wherein the 0 rees j ment solution is between
about 7 and 10. lﬁrb%aéorﬂﬁtaﬁga aglg(mc{‘rgﬁﬁ%fﬁ%ge?g?n'the or gani ¢

sol derability prepetr@rdyve7i sn OScbltivnconthining aazigli¢azolerfoqpopd 07
benzi m dazol e or. deriyvatives B el L8P fang irdh Bnd2 wherein

t he organlt :bcﬁ"f’ﬁ'g}' %P\eictoﬂf‘p&‘"eésgg'{;/ﬁﬁ Vgl%ﬁéncéﬂgéggsﬁigt ut ed benzi ni dazol e
conpound. 14. Thelmmbe pagdersfinvehiomtieRbaneOs? Aracks OMpPEReE DY YFReARET ity
preservative solutiopn of tri I L1 dazAla61e8wilhe B Zir &r ddtaehtesotution
derivatives HH?F@%?SﬁBHfg?ﬁ@aé8ﬁ§%$§gL%talaiﬁ,gﬁ anmpunt Ies%n&ﬂgaeabout 50
ppm 15. The bmitrhok OSP tleaiment dhaprertreptmenhsol Hioa\APTREFIRR 2| RENEEISEYE 16, A
printed wirin | per netallic surfaces treated for corrosion
protection bfgwﬁg%hgpﬂﬁﬁéﬁgﬂgﬁgins 1 - 15. Mvf!l 8Wvy8NMhvyTOMhFby48MWh

vf N: Mhby9Mhby. 9Vhvf 8Mhvy=Mn3vy7Mvyl MhbyZ8Mhvy9Wnvf 48Mhvf FMnby9MivE Gd9: ' VH
45 VC

H H (7 HE. #. 2??><<<>><<<KKLKLKKLKLKKLKLKLKLL| << | <<<<| | << || 2<~82xx<xX]| | | x<

X??x<~<<| xx| | ?d: PO45 COC
(#. #. > G?2?7>><<<?<>>><| > <| ?2<] <] <~?2<?2<X<KLKKKLLL?>?| | | 327> X| <>7>~| >>?277~?~| ?|

<~~22? ~0x| | | <>>??2>>>| xx| | >>>?22?>| | | | X| | | 2<>>>p>p?r >~3<<xBxxp????| >?>~?X| <
>>>>~| | p8| | ?~~?>27>?~| <5327~ ~| | | >>?| <>?~>| | |} ~>?X]| >~ >?>~> | ~| | <<<]| <<<| ??
| 7>>?><>~><| <<| ?| ~?~>>3>| | X<| | ~| 3| ?>>?>~X?>| | | >>~?>><5X>| X| <> <~?>>| >~?| | ~>>

?>>>| 75| X?X| | ~>?X?>| >| X| XXXPPXXXBX| y<>?>>| ?2?2?27?T:;*) ;45 )C
s (G #OH T ?] <S7<| <<<<<<>>| | | <?7~88887?x8@888| 8~?87?XX?~X~8~879?7~?>?27~?2??7?| ?
>>?~7| ~?| ?>??7~~<P<<<<<~<><<<<<<| | | | 828X | <<<<<<[ [~ >[ [ ?[ [ [[ITITLITITITTI>]]
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ingredient wherein the active ingredient ns dissolved in the alcoho! and then added

to the water used to make the pretreating solution. If isopropy! alcohol is used, it
. has been found that the alcohol is typically vaporized from the working solution
25 used to pretreat the substrate. Heat may also be used to solubilize the active
ingredient. Corrosion inhibitors such as triisopropanolamine, and other
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With regard to the examples,
conveyor where the noted solutions are sprayed onto the sample surface and a dip

tank where the samples are dipped (immersed) in the noted solutions. Similar

results were obtained using each type process.
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10% u& ()-Y )?& € o dd¥per&ial )O ssollim% wentaining . 2rpositieg’ Gybstituted
20 benzimidazole compound with less than 25 ppm copper as metal included

in the solution.

Observation of gold features indicated bright, unstained gold, substantially

free of deposition of OSP coating. Deposit thickness on gold and copper were

25 determined from the thickness test coupons, confirming 0.3-0.4 micron ospP
deposit on copper and 0.0-0.01 micron OSP deposit on gold. .

Further investigation of the coating’s ability to offer robust protection of

copper pads as a solderability preservative was carried out by simulated reflow and
subsequent wave soldering of the coated PWB samples after accelerated aging at
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10 1. Cleaner 15 sec. 2 min. 100°F
2. Rinse 15 sec. 1 min. 75°F
3. Etch 15 sec. 1 min. 80°F
4. Rinse 15 sec. 1 min. 75°F
5. 5% sulfuric acid 15 sec. 1 min. 75°F
15 6. Rinse 15 sec. 1 min. 75°F
7. OSP solution® 1 min. 1 min. 110°F
8. Rinse 15 sec. 1 min. 75°F -
9. Dry, forced air 15 sec. 1 min. 120°F

© same as OSP solution of Example 1 except with over 25 ppm copper as

20 metal included in the solution.

Observation of gold features indicated stained and discolored gold from
deposition of OSP coating. Deposit thickness on gold and copper were determined
from the thickness test coupons, confirming 0.3-0.4 micron OSP deposit on copper

25 and 0.1-0.2 micron OSP deposit on gold.
Further investigation of the coating’s ability to offer robust protectlon of

copper pads as a solderability preservative was carried out by simulated reflow and

subsequent wave soldering of the coated PWB samples after accelerated aging at
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9 Same as OSP solution of Example 1

Observation of gold features indicates bright, unstained gold, free of
20 deposition of OSP coating. Deposit thickness on gold and copper were determined
from the thickness test coupons, confirming 0.08-0.1 micron OSP deposit on
copper and 0.0-0.01 micron OSP deposit on gold. Although negligible deposition
was observed on the gold as was desired, the results on copper were unacceptably

low in thickness and non-uniform in appearance.
25 Further investigation of the coating’s ability to offer robust protection of

copper pads as a solderability preservative was carried out by simulated reflow and
subsequent wave soldering of the coated PWB samples after accelerated aging at

40° C and 90% relative humidity for 10 days vs. control samples as described in

Comparative Example 1. Hole fill with solder results indicated lesser protection




. claimed in the prior art is deemed inadequate to provide a reliable process that can
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Example 2
The method of Example 1 is repeated using a series of OSP solutions based

10 on derivatives disclosed in U.S. Patent Nos. 5,173,130; 5,362,334; 5,376,189;
5,498,301; 5,560,789; 5,658,611 and EP 0 551 112 and EP 0791 671. Similar
solderability protection results are obtained.

While the present invention has been particularly described, in conjunction

15 with a specific preferred embodiment, it is evident that many alternatives,
modifications and variations will be apparent to those skilled in the art in light of

the foregoing description. It is therefore contemplated that the appended claims

will embrace any such alternatives, modifications and variations as falling within

-

the true scope and spirit of the present invention.

20 Thus, having described the invention, what is claimed is:
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wherein R, , R, , R, and R, are independently selected from the group consisting of
hydrogen atoms, substituted or unsubstituted alkyl groups of 1-10 carbon atoms,
substituted or unsubstituted aryl groups, halogen atoms, alkoxy groups of 1 to 10 carbon
atoms, alkyl amino groups of 1 to 10 carbon atoms, cyano groups, nitro groups, and
mixtures thereof;

b) contacting the component with the organic solderability preservative solution to
selectively deposit organic solderability preservative on the copper circuitry while
substantially excluding deposition of organic solderability preservative on the gold
circuitry, thereby avoiding staining of the gold circuitry and deterioration of conductivity -
of the gold circuitry by the organic solderability preservative.

2. The method of claim 1 wherein R, , R, , Ry and R, are all hydrogen.

3. The method of claim 1 wherein the pre-treatment solution further contains a corrosion
inhibitor.

4. The method of claim 3 wherein the corrosion inhibitor is a C1-C4 alkanolamine.

5. The method of claim 4 wherein the alkanolamine is triisopropanolamine.
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substituted benzimidazole compound.
14. The method of claim 13 wherein the organic solderability preservative solution of
triazole, imidazole or benzimidizole or derivatives thereof contains a heavy metal in an amount

less than about 50 ppm.

15. The method of claim 14 wherein the heavy metal is copper.

16. A printed wiring board having copper metallic surfaces treated for corrosion
protection by the method of claims 1 - 15.




