;ste3ec’ L"n6T=B. METAL FI NI SH NG APPARATUS AND METAL FI NI SHI NG METHOD

USI NG THE SAME BACKGROUND OF THE INVENTION 1. Field of the Invention The
present invention relates to a netal finishing apparatus, and mgre i 2007
particularly, to a netal finishing apparatus having a nenbrane for )
separating a 1 o positive electrode and a negative el ectrode from each
other, installed in an electrolytic bathy for prevent foreig from
bei ng el ectro-deposited on the el ectrodes, and a netal fini SH"’@@W&MWW
using the sanme. 2. Description of the Related Art In general, or

| ead frames have a variety of shapes according ~ s to high-densi t*6iasd hi gh
integrati on of seni conduct oMETAFINISHINGNARRARATWSEs t hereof. The

sem conduct or | ead m&% c i lhl-0oys, and
various kinds of irép'?JrB{Ttﬁ[l:Ee-gAgre a ﬂ@ﬁ‘éaﬂm‘ﬁg Palsr\/lvﬂﬁaﬁxgﬁjgﬂgﬁrface

t hereof. Accordingly, in order to obtain a desired shape of a sem conduct or
lead 2 o frane, it is subjected to etching or stanping and then

el ectro-polishing for enhapcging e | eveling effect by renoving oxide from
the raw material surface i 3 : ‘ EANVEMEIQN ng is necessarily

per f ormed i ni.or deffieldofehe viention | ychnec a seni conductor |ead frane

havi ng a particul M 1. 1 conduct of. .chi p. Her el ectro-plating
e o T R il S IR ol
resi stance aving/a oosaparatiy ang

appar at ugo 1 (h¥itivd ORI Arii 2 hodBihloiddid i e A8PAIRL RstalRefifgl 19 L0 FI G
i) the electro-paolishing apparatus f6 I'ncludes "an e ec‘tro"fly c bath 11

havi ng a pos$lesiilylia ath, tor prevent foreigp mattes fione being elecim-denpsited oarthe

el ectrol yte diécthricecand hifetAmisHinEmatiREtUsIfihd 3affl the negative el ectrode
13. The p05|%l ve gl ectr.ode i'ré]fgs H m conductor |ead frame made of a
copper or iron gridgRFrRireef ela gative electrode 13 is a stainless

st Ieelt' (Sus) or pl Iatgeneral,(Mioqnduﬂ:torM;athramb@ haveatvadblyict sﬁ_épéﬁ%c’bﬁrdiﬁ@leous
sol ution,go . 9 . . resernvoir .. aving a

punp 15 i1§ rﬁr?s '@?%na&?%@dﬁﬁ?%'\t/\?@fatbog‘r?f%gh'%&%ﬁér&'Bgmglmq"@ngat h ll.g The
reservoi r 16MPhogs irreok dThesericondudionleay framesara madevofacoppsiugniton path 17
and a1 ecovegrsupalidys! Bnd hafedLkifds S i PARRLC a8 adnBldd BAnt Ry Ridiglgiol vt @ 14

supplied fromjhe reservoir 16 via 't supply pa s 1ns ed s on

t he bottom cﬁur{aﬁeﬂ@r%@{ rolytic bath 11. The conventional electro-polishing
appar atus 10 haviAgordiaglyf mrc?ﬁmblmﬁa%_freaﬁhéé% éfa Béﬁ\idohtﬁuétQIL Ileaw ng
reaction S . oxidatign reaction in which copper. ato ose

el ectr ongg‘tegt:'%ﬁé’dm§§§ﬁl?8§e eévgb%q %Wesngt%i@eﬁﬁé?ég%d%o"ﬁ%g sitive

el ect rode 12nhanding the tevelin efféct by removingoxide fram the v pateriabamfaeds pt

el ectrons t u I . ive
el ectrode 1?%%@3@%’ rﬂ%ﬁﬁso@%@ﬁﬁ%ﬁ&ﬁﬁ%ﬁﬁ%&%’ tégfegﬂg%ﬁ*as t he
fol | owi ng diaaeekR %@B@.Oant@rtlea%ir@ug@awagﬁd?mlarﬁhane\A@tﬁ@ct rolytic bath
ol et o, 12 e B oG R e Dol i ch i s a
solid ma?f er%n'@%\@& é?%ﬁn%ﬁaP%Wrgﬁasteﬁiél%Q@ﬁnﬁg’ﬁ‘%ll"%ingrgﬁ Yol ved from
t he positive el edflGodeshbivsaardeletieo-pblishingappazatls 10rofteheorventiaiid nidtalt he

negative el I, inmpurity containing a | arge amount of H20. Al so,

t he sl udge ﬁ@%ﬁﬁ%?%gélé renoved even by a 2 o cleaning process of

products used as Refernngstothle1dhe elactiaepalishing eppatatus) 10 indudesrinor i ty of

products. S%l@étﬁblwdl%tﬁ Wty r?yaa pBSitive defode ??,t & ﬂé&&ﬂﬂf&%l&&%dﬁﬁé ?ﬁd surface
til the¥negative el ec

of the negative el ectrode 13i I ncrease un ( rode 13
is enti régy Fheierialyis, 1 H@“@%"ﬂéépoﬁﬁ't\%ﬁ&%@dﬁwcw e negative electiodacy
sharply dropk3. THe pbsifives eleoitbds 12 ica sb@idonaudiot iex e eftb of BeGppern or der

to renove the:s| tal fintshing a at us st he r tedly
cl eaned at 3’36’?’8#?@? 8"?)&3@\@? Qeﬂiﬂweeel?‘gmf%ﬁ)ﬁ 19 %,stg{[}ﬁ ﬁﬁe'dgﬁ’%?ﬁg the
met al fi ni slatinuap(Re) ghidis Alsopthealedtroliten 4 isan aquédusssaluficnmortdiniagch as a
sem conduct %O-ild‘?)%‘q-lfF‘@”E nmust be whol |y stopped. Third, the electrolyte 14
is deteriorated by the®sludge, by which the 3 o concentration is reduced.
Thus, the solution nust be refilled at all tines. Fourth; reaction
byproducts generated at the positive electrode are electro-d i he
surface of the negative electrode at which a plating |ayer gl‘“ﬁ@!}‘ﬁ@ﬁumm‘“ﬂ
during metal plating, thereby adversely affecting the platin

resulting in reduction in the life span of the electrolyte. *Goocot




22 JUuL 2002 .. .. ;,;1 3 SUMVARY OF THE | NVENTI ON To sol ve the above

problenms, it is an objective of the present invention to provizde :; -

. . . . . e Jidl

i nprovenent of a metal finishing apparatus configured to have a nenbrgnqze

for selectively perneating particular ions between a positive s el ectrode

and a negative electrode, installed in an electrolytic bath, for

suppressing the reaction of generating fereign matter and preventing

el ectrodeposition of foreign matter on el ectrodes, and a netal finishing

met hod using the iy ther ] i f. t,he present inyention to

provi de a netal fiR[’lI S rYJ%'P1Qﬁéeﬁgp‘;;f%?‘§55aﬂ'ﬁaq‘ﬁ§."ﬁ§'}aﬁ lﬁg’eépgﬁlgﬁd)g\ﬁ?% t he

concent r at i gdleetfolic katadtlr dihetriesetvair i 6y cerrdobart forthe ededtrolytic bath bheiaof an

el ectrol yte, g agsnl #F ahdd slb j 0 n@ ly, to
ﬁp?gﬁ“*b{ LAY o oV T8, GRS 16 3 dicifigad

achieve the first ive, ere’i's provide T aéparatus
i ncl udi ng arPlesiERlytect4 /surplisgdifrom he wseroirol6)via the supplyipath 7.tis instalied

el ectrol ybi comthdbotfonPefite sléctrliRibata 1di pped into the el ectrolyte) a
i into,the ele and a nenbrane installed

ti | ect d d,. ecirol yt
betaeen i he. post 1 THECHNERIPRI S RAIShhe gPR ST A BaYBEARS and havi ng 1 ne
pores to selafotameritipnpe comfigueationrtidsdhe followingreaitionThadtthnism.t he el ectrol yte
duri | ect i . | t t l,ectrode. 2
NS0 Sthe posi t1 VAT okiafion REkclibR T BARN ThBRLAAPRe S OBHHS B R gnrt ve
el ectrode i sdissotvechaas popper. iongtekesplace at hepasitivedilastrddect?, fandra t he

Cti | petatlg k
s 11 ve' 5] aeHueih BHorAR vitficPeopes idhe, deBobtDlecuondio Blindfied e 1P

positive el ectrode net a bern negative

e er ne
el ectrode byCanRer alams. dakes plage al thenagalive Q%Cg'ﬁd@ﬂ3mat al sludge on the

surface of the negenéws, ﬁie&sarweﬁkibnal?mefallﬁhi@ﬁh)r; dppRrdl@s has uR Bl@ghgode is a
met al pl ate(@ggq};é@? negative electrode is a plated structure. Here, netal

ions are dis 99%m t he positive electrode to then be plated on the
surface of the neljest,ishadge is donmmdiiniye elleetmlyﬁblmmhhdgh@eldd%é!s electast i on

o < A ;
o Dot oqdS pylarcBRod Oh the KErECe Gt 8 Hosfio MchBBRTRAENS fhe 1w BFHR ¢ 17 e
include an i@ecteaytedd: iThe shedgs, whickdp asolid oraties coagulated bydbaredatios or

reaction byBaweeh mdtariBHS motkem&ﬁﬁq@bsﬁw&é%;ﬁﬁ% 12%d%h9%lé&iroh/¥lfon

el ectrolytic, path. Acgordi t o anot her aspect .o present 1 nve

there is pr oll‘f)ﬂ'%ﬂ‘eas IOf%m%t‘Mﬁ er?ﬁrﬁaﬂ%dﬂ"ﬂﬂ‘"ﬂﬁ CORtRINIAG:ALArge prepari ng
an el ect r ol yamountadfiH,0.5 Alsw,ithg studgesis inov corapResly esitosd evcnegal | ve

el ectrode, boqth di B ed into the electrol yte, and a nenbrane separating the
posi ti ve2B| 2eqning ¢ REProslystsi used asithe positive elegtrode 18) wsultivgdn 1 r om each
ot her and hduferigrityiofpratiicks to sel ectively perneate particular ions from
one el ectrode to ot her, el ectro | yi cufren o the electralytic
bath to cause an g&é’ r ea’P8%‘t9qg"r‘P %ﬁﬁgée@%ﬁﬂ[e&r’aﬁeé B8R %W%‘ rom
one el ect r odegative pteetrode 48 mayimctezsiseqinticthewegativd eleetnodid1¢8 isbmtivélyode, s
and col |l ecti td rad Jieaction
by an ion co gg‘{h?or%ﬂ%oérh?#&)% %ﬁ@&‘g@g‘% %h@%gpgﬁlggﬂgg Qﬁﬂﬁ‘@ﬁé@%&@?@fl c bath
to mai nt 8F n lowersthe&ienticpolishingrspeed. dihwst ingirgerdogemevedne sladge) theel . BRI EF
DESCRI PTI ON ribtal fifisiig\dhberatas muShBe pdpustodiPLRahed BB apitdpAsteaniopses of the

i | [T, D . - by d 9] i

b ef or 1 eh”Zﬁ{s%lﬁ‘*%mvﬁprqr%%@ﬁ%ﬁ%siﬁ%ﬁ{ﬁbn@éuw%i%é%qtéggm”aaﬁéb&hggai n
¥\hi _ch;] FIG Jin4liae£eqsi;imm1siJch ds agsemiconductdriedd frame most\btlnflhouwétonmdal o

i ni shing appar ats; . i ' rating a neta
finishi ng aggar att@da?:'}eg?lglbﬁgy%oiﬁ'sgdrei%ibﬁ%g b&rﬁ%%ﬁ‘[@%} b%w'ﬁ]etﬁ%r egent
i nvent i o8¢ FoBcedrationds rdushd. Thus; thensolnipremusiheyefilled atrall tiowscent rat i on of

. fLni ohi in FIG 2

copper [ ons over hFc?l{iTﬁﬁrédbubH%é/B%o%a Chtas ngéeﬂelfénté?%te s"iWéselé&M r8

FIG 4is a raF ystratin [ cancentration of phosphoric
2 o acid ovéilestiordengsited on the fHifage of tha npgativarleetiade alnviigh aplating. 2; FI G
5 isI a ?raloha}"éﬂi%&{rﬁﬁﬂi, ggﬁﬁ@ﬁwwﬁﬂg,tmréwm@wew {aﬁé&in@{th?ﬁ%ﬂﬁ@ ihpns in
an electrolytic bath an reservoir._over me, in the nmetal finishing
appar at us sﬁ%&ﬁ{' geﬁuﬁp%m ’E%USERF 'ﬁ?{'(a)? ['fﬁ Span 8¥ t@fé@f"ﬁ'ﬁtﬁst rating contanination

val ues over tinme, in the nmetal 25 finishing apparatus shown in FIG 2.
DESCRI PTI ON OF THE PREFERRED ENMBCODI MENT



FIG 2 is a schematic diagramillustrating an el ectro-polishing apparatus
20 of a netal finishing apparatus according to a preferred enhodi nent of
the ao present invention. Referring to FIG 2) the el ectro- poI~i-éhi§»Hg.29f}},’
apparatus 20 includes an electrolytic bath 21 having a positive el ectrode
22, a negative electrode 23 and an el ectrolyte 24 between the positive
el ectrode 22 and the negative electrode 33. The positive electrode 22 is a
sem conductor |ead frame which is a polished s s material nade of a copper
or iron group alloy, and the ti I%_ rode 23 is an SUS or Pt grid.
Al'so, the electrolyte 24 is M&@f@ﬁiﬁh&_ﬁm& VENTIENh a high 22 JuL
éggg/ asgggrent i s Tergolvesthe ahtd/eimpbreﬁfsﬁlit&fllbngbjb&i?ﬁ@?!}fe §f[é|sglhi itﬁpeﬁﬁéﬂf[ ﬁi gilng
0 : - r i pS: ed In e elec i c ba
in order to E‘? é@’glrﬂ% 'ﬁﬁ’gg\éﬁﬂ%&@q%e'héﬂﬁi%ﬁiﬂg apngrqig%ew?fmr%if ® &opper
i ons di ssol vEermbrEngier sleglively parmeating paditelar forerbetiveend positivel yt e 24 on
the surfage tr : ; r; | -deposited on
) Sl BRI aLSHRYR BBl iichoyfi Sh2RcionRio el

the positive electro g ) is insta i &gsition
wher e t he poSHRRIGESIRY Ehq reggtion of generaling feejan mattes pad prevsstingelectrosepar at ed

from each ot HeposifidteofforidataPen fRtrbdes ahHiaWnBHl ﬂhi%Hi‘ﬁg ln@eigéa h&nﬁgepager

or celluloid,and has nunerous pores to serve to selectiv er nea only
parti cul ar im?ss.am%re, t he nenbrane 200 prevents copper ions dissolved from

te Picfi’i ij ti \2/3 el ecttri?dnot_aar f)bjemi\lrlﬁd')fgtnee gk@@lht m&gﬁtiiu;ﬁ?tpﬁd\éiﬂé a}r??tg?ﬁt?@l‘sﬁh \e/oi r
56 havi ng - ROOSRRE it teirtaRS ARSI Fe EhSanyRlioh pfah Aty el by
el ectrol yt i ccollectingpartiguigr iohs of am electrelyie; anba imatalfiishirg rhsthet usingithy pat h

27 and a firgimeecovery path 28 connected to a positive electrode cell 30,
for supplying and,recovering the electrol yte 24 to the positive el ectrode

cel | 30 separ at edAPFYRINGIL A achigue thedirst ehiective thetg isproxided sonated 200. The
z o el ectr ol fitishidg appaptisiaciubing vafslddreitic bath, a8 BRIcoR® dontdinddin the | et t ed
0, 3B 0 A S Ay g o 2
having a thi elécirode dippedtintothglelettiolyite,cargle plembrahd iti‘si?liécﬁbui\{\/éeh Ithes d
recover at R n S ies electrons to
copper iyoﬁs 2;%2%%;%? ?%%fﬁgg t?ﬁé’é ﬁ‘@%@f@ regﬁ%{dla%, Btﬁfw %‘:X@Bg\fﬂei RYgeS o
el ectro-poli Yobgran padigulanions sligsobsey in botrolytevduiinganm t he .
concentrati Léle@fro@@%tioﬁ%ﬁéﬁ@élbbt%d@l@%ﬁ&% r%le%%‘bgeta.d fesefvgm r 210 having
a second punp ZSOA%nd connecte FFE‘_J] a2 Seco supply path 240 and a second
recovery Path 250 r”ﬁﬁﬁﬁ“ﬂ)’ierée‘\g %lé@&ﬁ@ﬁﬁ%sw&@mmr}ﬂg@tw fromthe
negative cel tledfiodé is a netallplatd. iHere haetabivpe ae diseolvietidrondthd pesitplecct rol ytic
suppl ted 1o PEEiedebY ehetrbdfninio IR v ABE trindier e Siegfipdsith° >
sol ution is owtaldonsnot beingpoyveated to Hwenegitivelectraitechather raembiramented
el ectro-pol i ghy i I i I has t he
ol | owt nir el SAL SeHeasirk&f e 584D oY Sults, SG3 Hebat ' aBall, 17, ¢
appl i ed %é t he pogpﬂh‘?feﬁ'@ Resitivecrlectroderis agmetahplgta andthe ragaﬁwgﬁzgpden
oxi dat i on reis;a'latlad strudtl'!r@? ﬁamétaﬁqh%%ré la&@?ﬁbg%hgﬂﬁe S5ith@ éiécﬂﬁﬂte‘r’]ed as
copper ions, ce a e positjve electr re, since the
ronbr ane_ 500t B6f beiRES 1ok Rictos plinscstiive SBLiofs puiastioPafies ad
negative el etherfedeti@Bbypreducis\df the positivecelacinoderdo eot permeaietio e el ect r ode
cell 40 due ﬁé’gét% ‘.fl@&?é@élﬁyﬁ%omeh{br?ﬁger wor ds, the copper ions dissolved
ve_el ectrode

fromthe posit e 22 cannotl perneate but exist at the positive
el ectrodé0cel | 30Themetalifipishingapparatus May fither inclusle arpion collesting pottien

negative el egagpieor@liecthty FidtdisHs drirBSctREDrédudid Rcbveradaim 200.
Accordi ngly,

p t

ince the copper,lons 1onl.z omthe positive electrode 22
do not nove,® ﬁ@OIY@aélﬂ”@rﬁ‘g?ob'}'ﬁmtrﬁ 'Fgﬁm-gn nmatter due to the copper .
i ons c?_n be supprAeemfdilrgrtotdn@tlwra%péft @Ehé?@fé%%ﬁ%%@g?i@% fsystevided aThus,
generation o . i ectrolytic ba .
el ectr odeposheli;agﬁﬂghnglrﬁ%g@dgﬂd@ﬂ@q rsfc(%R:Se%f REFPHY 8%9&@&%%b%t9n be

prevent e@5 i having agositive el¢etmdesand a negativenelactnodey bodp dippedadnts thé ows f rom

the positive : I I | L Vi a
the first re%%\ég?lg(eggtﬁ ﬂ%%%nﬁaeﬁ?%%#aé@gkﬁsﬁﬂég?%ér%Whéem{‘hb?%gr%ec%ver y
path 280, to collect the copper ions. Accordingly, an increase in the
concentration of copper ions in the electrolyte 24 can be prevented. 2 o
The sane is applied to the case of performng electro-plating by using an
appropriate netal as a positive electrode and using a plated structure such
as a sem conductor lead frane as a negative el ectrode. In other words, even
i f byproducts of a positive electrode reaction are generated during




cell and generation of copper sludge over tine 22 JUL 2002 7 Table 1

Ti meNegati ve el ectrode cell Positive el ectrode cell El ectro-deposition(hr)
Phosphoric acid (% Copper (g/l) Phosphoric acid (% Copper? {ghl) &2
sl udge on negative

el ect rode??64. 3None64. 20. 75None264. 3None62. 31. 23None464. 6None59. 71. 71None66
2. 9Noneb8. 72. 36None Referring to Table 1, the positive electrode 22 is a
sem conductor |ead frame and the negativg el ectrode 23 is an SUS or Pt
grid. Also) the elegtrol yte 24 cont ai ns phosphoric aad. The current
applied to tﬂ'}éCE‘P%%f’P@ %ﬁlqtfk‘“ﬁ%'twéﬁavlag §0e Rotasto selectively permeateng ti ne

i nt e; val waspartibalar iens hbnfoné élgctm@dl_ @toadrﬁ)tr?&%ééqt}bd_@!@tﬂ;lﬂlh@ S,Grr@ﬁtrté iy ﬁr
ions) e.g., ] rom bein rneated 1.S inst ed hetween the
pos: 11 ve el SR lo AR AEYRASE EReiarwhib paftederings dicdredl vt o
bath 21. 1 ofremoanedélecirede atesprexertedfmm beingesnmieatethiorarthérdiedttbdens
per f ormedgat ol I : rad:l 0 horic.,acid in the
o 1 ve. 31 cad SoebundhBipiitchiar olfs GRRRAD KOl BeRIRRARHGN i 2 joh o

58. 7% Then, caliegtingprtion cannesiedto engpgide of haeleakolytinbatfeio maiotaithes g/ 1 to
1.23, 1.71 mdeﬁtrati&ﬁofqméelellzﬁoIM%M%t |e%é|.the time el apsed, the

concentration of phosphoric s"acid gradually decreased and the

concentration of copper ions gradually increased, in the positive el ectrode
clel | tBOG Trznzs i s becausBRIEE mh IFTION dJ'ZFEgHIE/mAme@e p?ﬁitive_t_

el ectro can neat. e nepbran remai ns on the positive
el ect rodiocel I 38%%%%‘%%%@%%“%?@9?@ ‘?fgﬁ%\?fwréfry@m'%l@’"l:el | 40,

t he concent riedasne ofore appatend piyaleiscribing dth deiail ehaeferbd embodimdtaiharelt. 3,

64. 6 and to ifh Kerchalo thd athARFRA Y @hkyS! | Nt change n the

concentration o hosp 1 d, no copper ion was detected. This

i npl i es that coppdf.ildha sebrmatiawiegrapvilustiating aigenysntionahrectal firishingle cel | 30
to the negatapfrargiugctrode cell 40 due to the nenbrane 200. As a result,
copper sl ydge was n.the 2s s ace of the negative

.el ect ro-deposi t e [ f

el ect r od&®23. Flgﬁgglsgspgerga%cﬁﬁwag}] ‘Jﬁ%ﬁ"éjng REntaLiRbINg-aRRMEatS ncent r at i on
of copperdi cnm:oodiagtdawefe'rred\ehiliddimbﬁtdﬂhe'p%sienﬂihv&hm;fhe ti ”Edand t he .
Y-axi s indicates at | ' The.plot A indicates the
change in the cqn’i’gﬁg ﬁ%@f@g@l{)ﬁﬁé&%@@% °.?’§ﬁ§eemh$§§“%%ﬂ'%ﬁ'508} BYRRE [BHe cel |
30, and tﬂe estine, in hametatfinishing:appearatys shownfie Fi@r2;ent rat i on of coEper_
ions in the negat ; r the tine
el apsed, .t he cc?ncpg%?ﬁgéﬁ ?gﬁé“gﬁﬁ“fﬁ’%ﬁéﬁﬁ a¥hanbe fithe Brncshialion 8 ARpndle.

posi ti ve2®| AQY YRS g, in the makal finishing ﬁﬁquég-ISeShPWFm RlGe20t her hand, there
wias [10 ghangeI i n Flte5d®ageaph i&hsém%gbh&ﬁg&%ﬁﬁ tHMobﬁtr&ﬁb?ms&Qf%oﬁ?‘&ﬁ%ﬁ%’ e o
el ectrode ¢ . r_words, si.nce t.he capper .ians,di ssol ved fromthe
posi tive el géta n ;b I2 ‘@?‘gg’gﬁha'ﬁ?’ r\f—:o"i%ve[h@engﬁggimﬁéa@rmqg)%@aﬁ%tﬁ'scopper

sl udge was rilowndnid@. Zranche surface of the negative el ectrode 23 due to

the reaction bet VﬁQ?Gtié‘ﬁ g?a@igﬁﬁtﬁstliaﬂﬂﬁo@ﬁ\ggﬁﬁ%ﬁ@ggﬁ%%%&ﬁneﬁh&de thetal @ 9raph

showi ng the change Int centration ~'s ac over tine)
in whi ch2% hdi appasatue shewnimElG.i%e and the Y-axis indicates the
concentration of phosphoric acid. The plot A indicates the change in the
concentration of -w- -: aci. d. i e positive electrode cell 30, and the

pl ot B indicates the 0 et ool gResSPaid-c acid in the
negative el ectroddGcelis a4bhematic diagram illustrating an electro-polishing apparatus 20

of a metal finishing apparatus according 0 a preferred embodiment of the
30 presentinvention.

Referring to FIG. 2, the electro-polishing apparatus 20 includes an
electrolytic bath 21 having a positive electrode 22, a negative electrode 23 and
an electrolyte 24 between the positive electrode 22 and the negative electrode
23. The positive electrode 22 is a semiconductor lead frame which is a polished

35 material made of a copper or iron group alloy, and the negative electrode 23 is
an SUS or Pt grid. Also, the electrolyte 24 is an acidic solution to which a high



z o Referring to the graph, as the tine el apsed, while the concentration of
phosphoric acid gradual |y decreased in the positive el ectrode gell;/30:npn,
there was no change in the concentration of phosphoric acid in"t"'hé"’ne“d‘éi{i ve
el ectrode cell 40. In other words, in the positive electrode 22, as the
concentration of copper ions increased) the concentration of phosphoric
acid decreased. 2s FIG 5 shows the change in the concentration of copper
ions in the electrolytic bath 21 and the reservoir 26, over tine, in which
the X-axis ipd e e angd the Y-axis indicates the concentration of
copper ions.g%%ﬁgﬁ%?ﬁl@%i %’d‘i’ Lsd%rggerglﬂgagmgw ﬁ&{"ﬁ@ﬁ%‘ﬁ@m@%@h of copper
ions in the HgBOgrol ytic bath 21, and the plot D indicates the change-in

t he concentration,of copper ions in.the ao reservoir 26. Referring to the
graph) in the el eBff g@i)fﬁﬂeﬁf is instaligcbintheglegtrelpticbathididn esdrrdat r at i on
01;] copper i opevgnkitieaiidyes generatsriby e rfdaetigﬁ betwdstsbp 'herr‘idd%ediwcﬁ@éd'm r 26,
t he conceptr , r r a reased. re n of copper
ons. i n ¢ Re. TeaPe BopiRBRCpaE 2R HraEE kol 52 3 e siifads GBE ¢

col | ect ed onnegalivemieairddesy, ifragn peing elactPedeposialldn thasssitverdiGotrédd s a
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cell and generation of copper sludge over time-



: b<68Qyzupkf " [ V] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca]ca]ca]caJca]c
a] caj ca] c<a] ca]cal ca]calcalc”aU calUcalcTalcalynf*!"$ 9 [
Lhi sl THH"" #b##3$7$9%$&8&zupke’ [ V] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca} Ga] ¢Hpcal
cal] ca] ca] cMa] ca] ca] ca] caU] cal] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca! &Q ' ((p,,-9.//
50A00001102458. 9: 9<9D9r : : D<Z<>3?@) xsni d_Y] cV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ga] ca] ca] ca] ca] ca] ca] ca] ca] ca! @@ Ab
Bk BB} DDFeFG/1 | JJJJIKLLYMVPNv OOPPQ<QQRZRSS} xsni d_Z] cV] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] C@ﬁ hca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
I SSSTUUDWMNXZZZZZ[ ] @\ X cPQ<QQRZRSS} ¢ _Z]cV]ca] calca]ca] ca]ca]ca]ca]ca

b
el cal col ] QHial] @%@5&1@% S TGS Bepateh ™| °oF
&s109@' () - r(hi%a ) of didgeDom k& () -{f f

1096& () -1!dss! 14PN || LowP ] osthie] Coppan .
109$91(()2>/&' Ol- 1 ost]r Racid (%) Os!|(@Rvxa! Regatiye elegiinge |-
A2MB7! 10@ J0%R' (]) - _
11100 () - 2qw? 148 .§) - 1y: [MHB3& (Jes210%: (025 @ 0%y ,(,é YW ~<VB]!
10! 0" " 10%& ()~ "110%c& ()il &10%& |() - @o%& ()- ¥ rmloY

| S109%&’ () - z:[owxdarh ~ 1104Rifh . PP ET TTO%R () -|f @&
Lonte O o dl%&é() <6 &8‘%1 (ég&?)-lkcéii%/&'() &0% 10 10f

10%t& ()- !'I""109
7S109%&' () - SH N )%ﬁ'& O I0%Z& () -y0g
10%" & 8-!( % ‘83/1&;.( %}[9 (510 Y#1 10% ()- 10

10%r & ()-! (4 S1UA (=T s 109mm& (=109 &= P304
10! 01 1! 109%&|©) - t ! &2& 1098 &Obﬂ 1! 1'&»%&' () - 1#3Pr & ?}N@?#I 109%& (){"$z 9
aBwvP1 10

Referring to Table 1, the positive electrode 22 is a semiconductor lead
frame and the negative electrode 23 is an SUS or Pt grid. Also, the electrolyte
5 24 contains phosphoric acid. The current applied to the electrolytic bath 21 is 60
A/dm? and the polishing time interval was 2 hours. Here, the membrane 200 for
preventing particular ions, e.g., copper ions, from being permeated is installed
between the positive electrode 22 and the negative electrode 23 in the
electrolytic bath 21.
10 According to the experimental result, when polishing was performed at 2
hour intervals, the concentration of phosphoric acid in the positive electrode cell
30 was changed from 64.2% to 62.3, 59.7 and to 5§8.7%. Then, the
concentration of copper ions was changed from 0.75 g/l to 1.23, 1.71 and to
2.36 g/l In other words, as the time elapsed, the concentration of phosphoric
15 acid gradually decreased and the concentration of copper ions gradually
increased, in the positive electrode cell 30. This is because the copper ions
dissolved from the positive electrode 22 cannot permeate the membrane 200
and remains on the positive electrode cell 30.
On the other hand, in the negative electrode cell 40, the concentration of
20 phosphoric acid was changed from 64.3% to 64.3, 64.6 and to 62.9%, that is,
there was a very slight change in the concentration of phosphoric acid, and no
copper ion was detected. This implies that copper ions could not move from
the positive electrode cell 30 to the negative electrode cell 40 due to the
membrane 200. As a result, copper sludge was not electro-deposited on the
25 surface of the negative electrode 23.
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On the other hand, there was no change in the concentration of copper ions in the

10 negative electrode cell 40. In other words, since the copper ions dissolved from
the positive electrode 22 could not move to the negative electrode 23, copper
sludge was not formed on the surface of the negative electrode 23 due to the
reaction between the copper ions and the electrolyte.

FIG. 4 is a graph showing the change in the concentration of phosphoric

15  acid over time, in which the X-axis indicates the time and the Y-axis indicates the
concentration of phosphoric acid. The plot A indicates the change in the
concentration of phosphoric acid in the positive electrode cell 30, and the plot B
indicates the change in the concentration of phosphoric acid in the negative
electrode cell 40.

20 Referring to the graph, as the time elapsed, while the concentration of
phosphoric acid gradually decreased in the positive electrode cell 30, there was
no change in the concentration of phosphoric acid in the negative electrode cell
40. In other words, in the positive electrode 22, as the concentration of copper
ions increased, the concentration of phosphoric acid decreased.

25 FIG. 5 shows the change in the concentration of copper ions in the
electrolytic bath 21 and the reservoir 26, over time, in which the X-axis indicates
the time and the Y-axis indicates the concentration of copper ions. The plot C
indicates the change in the concentration of copper ions in the electrolytic bath
21, and the plot D indicates the change in the concentration of copper ions in the

30 reservoir 26.

Referring 1o the graph, in the electrolytic bath 21, as the time elapsed, the
concentration of copper ions gradually increased. On the other hand, in the
reservoir 26, the concentration of copper ions gradually decreased. The reason
of copper ions in the reservoir 26 decreasing is that the copper ions were

35 collected on the ion collecting portion 220.
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FIG. 6 is a graph showing the contamination value over time in the
reservoir 26, in which the X-axis indicates the time and the Y-axis indicates the
contamination value. The plot E shows the change in the contamination value
over time. Here, the current density was 3 A/dm2.

Referring to the graph, in the reservoir 26, the contamination value had a
tendency of decreasing according to the passage of time, which is because the
collection ratio of the copper ions dissolved from the positive electrode 21
relatively increased in the ion collecting portion 220,

As described above, according to the metal finishing apparatus of the
present invention and the metal finishing method using the same have the
following advantages by installing a membrane between a positive electrode
and a negative electrode and collecting particular ions.

First, the ions dissolved from the positive electrode cannot move to the
negative electrode, thereby preventing the ions from reacting with the electrolyte
on the surface of the negative electrode, so that sludge is not formed.
Accordingly, the electro-deposition of the sludge on the positive electrode can
be prevented, thereby noticeably reducing the defect ratio of products.

Second, since the sludge is not electro-deposited on the surface of the
negative electrode, the reduction of current efficiency over time can be
prevented. As a result, the polishing speed can be maintained at a constant
level. Also, since the periodic cleaning steps can be reduced, the productivity
can be increased.

Third, since deterioration of the electrolyte due to sludge is reduced, the
replacement period of the electrolyte can be extended.

Fourth, since the byproducts of a positive electrode reaction occurring at
the positive electrode cannot move to the negative electrode during electro-
plating, the plating solution can be efficiently controlled.

Although the invention has been shown and described with respect to a
centain preferred embodiment, it is obvious that equivalent alterations and
modifications will occur to others skilled in the art upon the reading and
understanding of the specification. The present invention includes all such
equivalent alterations and modifications and is limited only by the scope of the
claims.



109%&' ()-2\\  10%& ()-2/KWN \ 10%& ()-2\ 10%& ()-2E:J: O T:U W\:sY:5\
10\ 109 ()-2\ 109 ()-2/KWN \ 10%& ()-2\ 10%& ()-2\ G0 gnm
10% ()-2\:a:f:k:p:q:r:T;5\ 10\ 10%& ()-2/KWN \ 10%& () 2\ © 109& () 2\
109 ()-2\ 109 ()-2r::"; D<Z<=>|[:5\ 10 D "#!'10%& ()-9 ? # 10%& () -
LS3"10%#& ()- " !'10%#& ()- L'10% & ()-- L@O%& () - >3’>@@@@@@Avu4\ 1
L,,10%#& ()- L10%t& ()- ' $10% & ()-ZlQ#)LO#lO# LL1:! 109%¢& ()--

L, 90n1l0%#& ()-*A BbBkBBWC} D [:vW4\ 1 L HOL& "10%t& ()-L HL& "10% & () -

L, 109%&' ()- WHR Jia- LOS! 109%& ()-S- s!10% & ()- S} DDFeFGG7I | [:vWa\ 1
L LO9&' ! (100/ Mﬁ sl 109 # & ()- ' L@$10%& ()-f L9"z 10%#&' ()-
DL! 10%:& {)- - L, #100sApgtal finishing Spparatuspomprisings 100k #8: () - <
T$10%K#& £) - 3101040 ekttt {)-@HL3! 10%#& () - @LLnT?gf%bo#O&/L#((&) (0)-
#E&

iéf&éw L VU4\ Lyl ei%igy\%)con%lr@d in tﬁe e%éfrolyﬂcg %ath Y

4 a positive electrode dipped into the electrolyte;

5 a negative electrode dipped into the electrolyte; and

6 a membrane installed between the positive electrode and the negative

7 electrode, and having fine pores to selectively permeate particular ions

8 dissolved in the electrolyte during an electrode reaction from one electrode to

9 another electrode.

2. The metal finishing apparatus according to claim 1, wherein the
positive electrode is a polished structure and the negative electrode is a metal
plate, and wherein metal ions are dissolved from the positive electrode by
electro-polishing to level the surface of the positive electrode, the metal ions not
being permeated to the negative electrode by the membrane to prevent
generation of metal sludge on the surface of the negative electrode.
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3. The metal finishing apparatus according to claim 2, wherein the
2 positive electrode is a lead frame.

4, The metal finishing apparatus according to claim 2, wherein the
2 electrolyte is an aqueous solution having phosphoric acid as a main component.

5. The metal finishing apparatus according to claim1, wherein the
positive electrode is a metal plate and the negative electrode is a plated
structure, and wherein metal ions are dissolved from the positive electrode to
then be plated on the surface of the negative electrode by electro-plating and
the reaction byproducts of the positive electrode do not permeate to the
negative electrode by the membrane.
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6. The metal finishing apparatus according to claim 2, further
comprising an ion collecting portion capable of collecting metal ions or reaction
byproducts recovered from the electrolyte at one side of the electrolytic bath.
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3 bath, for supplying and recovering the electrolyte from a positive electrode cell
4 separated from a negative electrode cell by the membrane.

10.  The metal finishing apparatus according to claim 8, wherein a
second reservoir is connected to the other side of the electrolytic bath, for
supplying and recovering the electrolyte from the negative electrode cell
separated from the positive electrode cell by the membrane.
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11.  The metal finishing apparatus according to claim 9, wherein a
second reservoir is connected to the other side of the electrolytic bath, for
supplying and recovering the electrolyte from the negative electrode cell
separated from the positive electrode cell by the membrane.

L 7 R

12. A metal finishing method comprising the steps of:

preparing an electrolytic bath having a positive electrode and a negative
electrode, both dipped into the electrolyte, and a membrane separating the
positive electrode and the negative electrode from each other and having fine
porés to selectively permeate particular ions from one electrode to another
electrode;

applying current to the electrolytic bath to cause an electrode reaction
while particular ions dissolved from one electrode are prevented from being
permeated to another electrode; and

collecting the particular ions generated during the electrode reaction by an
ion collecting portion connected to one side of the electrolytic bath to maintain the
concentration of the electrolyte at a constant level.
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