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The present invention relates to a netal finishing apparatu

particularly, to a netal finishing apparatus having a nmenbrane figues*
separating a i o positive electrode and a negative el ectrode from each

other, installed in an electrolytic bathy] for prevent foreig m
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sem conductor | ead AND'METAL FINISHING METHOD USING OTHEPSAMBYsS, and
various kinds of inpurities are adhered to the raw material surface

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 enharﬁéﬁGﬁﬁJNﬁng ﬁ*plEem\?EtlﬁgNr enovi ng oxide from
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13. The posibi ve ¢JRef W\eof]tﬁe'%lﬁeaﬁ'ﬁ conductor |ead frane made of a

copper or iroh group a ative electrode 13 is a stainless
steel (SUS) or pl & gengral Pﬁml@nﬂHCtON framas Ravesa yayiely ef ahapes agrosiNGous
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suppl i ed frogh{'%@e ﬁ aggvoir 16 via the supply path 17, is installed s on
the bottomo e electrolytic bath 11. The conventional el ectro- poI I shi ng

appar atus 10 havi igcoredingly,dn erderto ebiain %dﬁﬂf&ﬁﬁfzﬁn&ﬁf ansemicaadyacion leag ng
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el ectrons t onkeessamyCAl$ol Wire-bonding is necessarily performed in order to electrically
connect a semiconductor lead frame having a particular shape with a
semiconductor chip. Here, electro-plating is necessary for the purpose of
25 improving bonding capacity, corrosion resistance and mounting efficiency.
FIG. 1 shows an electro-polishing apparatus 10 of a conventional metal
finishing apparatus.
Referring to FIG. 1, the electro-polishing apparatus 10 includes an
electrolytic bath 11 having a positive electrode 12, a negative electrode 13 and
30 an electrolyte 14 between the positive electrode 12 and the negative electrode
13. The positive electrode 12 is a semiconductor lead frame made of a copper
or iron group alloy, and the negative electrode 13 is a stainless steel (SUS) or
platinum (Pt) grid. Also, the electrolyte 14 is an aqueous solution containing
60+5% H3PO,.



' copper atons, takes place at the negative electrode 13. However, the
conventional netal finishing apparatus has the foll ow ng di sadvant ages.
First, sludge is forned in the electrolytic bath and the sludge is electro
1 5 deposited on the surface of the positive electrode 12 along the flow of
the electrolyte 14. The sludge, which is a solid matter coagul ated by the
reacti on between netal ions dissolved fr@nthe positive el ectrode 12 and
the el ectrolyte 14 on the surface of the negative electrode 13, is inmpurity
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layer, resulting in reduction in the life span of the electrolyte.



s 0 The netal finishing apparatus may further include an ion collecting
portion capable of collecting nmetal ions or reaction byproducts recovered
fromthe electrolyte at one side of the electrolytic bath. According to
anot her aspect of the present invention, there is provided a netal
finishing nethod including the steps of preparing an electrolytic bath 3 5
havi ng a positive electrode and a negati Be el ectrode, both dipped into the
el ectrolyte, and a nenbrane separating the positive el ectrode and the

negative 4 electrode from SWMQE#E'O@W@@NVEW'I*IQ $ pores to sel ectively
pernmeate particular ions fromone el ectrode _anotner el ectrode, applying
current to the el do§vstheanverprobleqs,dids ap qhieddivesd éhe prasenbinvantion
particul ar i emprolidesipiprederhentofetll Galshipdappatatns evsiiyueed td Ravdei ng

ernmeat ed to _anot her .el ectr.od ngd collecting the particul.ar ion
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THE DRAW NGS A apove obj ectives van a(t;es. of esent
i nventi on wi depesitienef ferrign maiier enelasjrodes, anda metal finigbingi methog usingr r ed
enbodi ment t lygd etheWi th reference to the attached drawings in which: FIG 1
is a schematic di g{ram il lustrati nﬂea conventionpal netal, fini sqi,n%h,
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graph illustrating changeS I'n the concentrations of copper 1ons_in an
el ectrol yti cf|Bl§h!ﬁ\Qaﬁmaéﬁ M%@ébd@grancﬁléfit@)ﬂ'ﬁ@,ath,ﬁntQ_'QCtWM%lFOmﬁﬁBQm thg _ _
val ues. Sithg"-k‘?béjdyi“ﬁ'b?ﬁ%’a p@ﬁ%‘%‘ﬁ%ﬁ‘?ﬁgL’ggg?%%'fsﬁgh%ﬂﬁ@%amz”at o
DESCRI PTI ON et it e gy ik and rigplans i PeEPam
i Il ustrati ng pasitive edotrodpandsthe mggativenelatinsds, Gnaf havingefire pbresitehi ng
apparatus ac : : : i nventi on.
Ref erring togg{%""p%Yb? H@e@%?@ﬁégﬁgéﬁ%ﬁg%%ﬁéag 'ng%{eti}?@y? o le %é an
el ectrol yti c elegtiede Teactionftpraope slectrode & anatheidelectrodea negat i ve el ectrode
28 and ang! ect1 olude 17¢ pBEliYE BRchYGe ROFbbIsRASEEE AfidRe fBGathee negal ive

el ectrode 23. The pqgsitive el ectrode .S a sem conduct or franme which
is a poli she@lestiodeds amelel platee Hereamedq)iens aie q'?ﬂvﬁlﬁﬁfﬁ' the Peyitivend t he
negative el eclgcddeiedsy éléctmﬁ&ié‘ﬁiny toHevélthe sutthewof thegositivetelsdtivde, B i s an
acidic solut 'n?&a} %n\é\kr]\'of Bei%g p'e?rrﬁeated to the negative electrode by the membrane to
prevent generation of metal sludge on the surface of the negative electrode.
25 Further, the positive electrode is a metal plate and the negative electrode
is a plated structure. Here, 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.
30 The metal finishing apparatus may further include an ion collecting portion
capable of collecting metal ions or reaction byproducts recovered from the
electrolyte at one side of the electrolytic bath.
According to another aspect of the present invention, there is provided a
metal finishing method including the steps of preparing an electrolytic bath
35 having a positive electrode and a negative electrode, both dipped into the
electrolyte, and a membrane separating the positive electrode and the negative



5 current is applied, and is preferably an aqueous sol uti on containing 605%
H3P03. Here, a nenbrane 200 is installed in the electrolytic bath 21 in
order to prevent the sludge generated by the reaction between copper ions

di ssolved s fromthe positive electrode 22 and the electrolyte 24 on the
surface of the negative electrode 23, from being el ectro-deposited on the
positive el ectrode 22. The nenbrane 200 #s installed at a position where
the positive electrode 22 and the negative el ectrode 23 are separated from
each other. dketrodefrorméacineth@tand kaving fine pbréstosetdttiaslyfperteatepaper or
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el ectrol yte @lectrolytib bathy 2V Ravieg 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




2 0 The same 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 semiconductor lead frane as a negative el ectrode. In other words,
even if byproducts of a positive electrode reaction are generated during

pl ating, since the plating solution can be independently controlled for
each of the positive and 2 s negative el 8&ctrode cells and by installing a
menbr ane between the positive el ectrode and the negative electrode in an

el ectrol yti cchathtis ppplied)@andippraferably Feaguatiuedoiitiohtoniising 60es5% ect r ode
cell do not E{eﬁft the negative electrode cell. The result of the
experinment ¢ ied out by the present applicant using the el ectro-polishing
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1.23, 1.71 and to | 1 / ' ,
concent ra‘tjsl on of 5‘}12'@%@%{?*"8 "&%3&3%%’@ '%Z@@%H%%%W@om&
concent r at i onf the elegiralytia kath 24r ddedirstreservoie 26dncludas a first papply path 27 ect r ode
cel | 30. Thi gnh$ fsCRLdF ?ﬁtﬁ%@%ﬁ%&@&t@é@é@iki\‘/@gleﬁf@% EQI%@,O%H lve
el ectrode 22 cannot perneate the nenbrane and remal ns on the positive
el ectrode ceISPP@M'.“QC%'q resowening the-glectralyte24dotag positive elastrodegell 8B | 40,
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Copper o1 Sage. vas 5% VBPsF Rk 2415 chinddiy BERIENRMho ARG 288LL
el ect rode 23having a third pump 260 through a third supply path 270 and a third recovery
path 280. The ion collecting portion 220 supplies electrons to copper ions
25 existing in the electrolytic bath 24 during electro-polishing to be reduced into
copper, thereby preventing the concentration of copper ions from increasing.
A second reservoir 210 having a second pump 230 and connected with
a second supply path 240 and a second recovery path 250 for supplying and
recovering the electrolyte 24 from the negative cell 40, is installed in the lower
30 portion of the electrolytic bath 21. An electrolyte having the same components
as the electrolyte 24 supplied to the positive electrode cell 30 or a conductive
polishing solution is contained in the second reservoir 210.
The aforementioned electro-polishing apparatus 20 according to the

present invention has the following reaction mechanism.



+ 8 FIG 3 is a graph show ng the change in the concentration of copper ions
over time, in which the X-axis indicates the tine and the Y-axis indicates
t he concentration of copper ions. The plot A indicates the change in the
concentration of copper ions in the positive electrode cell 30, and the
plot B s indicates the change in the concentration of copper ions in the
negative el ectrode cell 40. Referring to6the graph, as the tine el apsed,
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+ Thi'rd, since deterioration of the electrolyte due to sludge is reduced, the
repl acenent period of the electrolyte can be extended. 2 s Fourth, since

t he byproducts of a positive el ectrode reaction occurring at the positive
el ectrode cannot nove to the negative electrode during electroplating, the
pl ati ng solution can be efficiently controlled. Al though the invention has
been shown and described with respect tof/a certain preferred embodi nent, it
i s obvious that equivalent alterations and s o nodifications will occur to
others skilled in the art upon the reaﬁbmg1and understandlng of the
specificatio g-presentlnventio
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el ectrolyte at one si
hour intervals, the concentration of phosphonc acid in the positive electrode cell

30 was changed from 64.2% to 62.3, 59.7 and to 58.7%. 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.




111 7. The netal finishing apparatus according to claim5, further 2
conprising an ion collecting portion capable of collecting netal ions or
reaction s byproducts recovered fromthe electrolyte at one side of the
el ectrolytic bath. 8. The netal finishing apparatus according to claim®é,
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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 to 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.



P9+

101 #1 109& ()-! #! 10%gg& ()-! #! 109 C{C& ()- #! 109%gQO% ()-!#! 109%wW& ()-y! mo
%g8& () - VJE 10! y9109d& ()-0t! 109\ & ()--!t! 10%&' ()--y,

10967& ()- 10967& ()- 10 10Vt  }A7E

10! 9109F&' () - 109%7& ()-! 0l 109PP& ()-!1 109 T& () - y109%T& () 10%9& ()- M! a}[9E
1010L' 110% & ()- IL'110% & ()- %r10%1&9()- ! #10%Id& () -

109228 ()-y10%& ()-a; 9~ @!fSz10%¢& ()- L&10%e&! () - 10T 10T

18;53210%"§ g ) - ié?/gf@ é ?S'a Q?h'sh@%f Or/\ Eon%ﬂnnﬁt:\bg@ﬁlue ovslin(they 10%0& () - &
10M) ( ) - r s §8SEF & éé n §I %(}axlg,lni%}%te%yh@)tr}ne anrﬁ%e Y-axis indicates the
10%g9& () - f 3toAfaMinationvak@ ! THe ploR@AGREHe chah@e in the contamination value
over time. Here, the current density was 3 A/dmz2.

5 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

10 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

15 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

20 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.

25 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
certain preferred embodiment, it is obvious that equivalent alterations and

3o 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.
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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.

D O AW N =

-~

3. The metal finishing apparatus according to claim 2, wherein the
2 positive electrode is a lead frame.

1 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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1 6. The metal finishing apparatus according to claim 2, further
2 comprising an ion collecting portion capable of collecting metal ions or reaction
3 byproducts recovered from the electrolyte at one side of the electrolytic bath.
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secon reservonr [ connec the other SI e of th ele%nc Lalh for
3 supplying and recovering the electrolyte from the negative electrode cell
4 separated from the positive electrode cell by the membrane.

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.
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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
pores 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.

W N O A WD =

— ek ek
N - O ©



