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APPARATUS FOR PARTI ALLY REMOVI NG PLATI NG FI LM5 OF LEADFRA

- BACKGROUND OF THE | NVENTI ON 1. Field of the Invwiﬁi 4J
[ This;invention relates to an apparatus for renoving Au or
| plating films deposited on the surface of an area for which p'é]%ﬁb 5
[ls not necessary froma |eadframe depositing the plating filns.

2. Description of Related Art . ~ As one of systens for
mount i ng semi conductor chips on a | ead- frame, a so-called wire
bondi ng system’is known in which each of the sem conduct or chi ps
I's bonded to each of the die pads of the lead- 10 frame and is
connected by bonding wires with the tips of inner-|eads. ' An
exanple of the leadframe used in this systemis shown in Figs. IA
and IB. In order to facilitate a bonding with the bondi ng W res
and inprove its reliability, a leadfrane 1, as shown in Fig. | A,

has plating filns 2 of precious netal, such as Au or Ag, deposit- 15

ed on the surfaces ool?mm.ﬁs(l;r) &%F@inmm géiﬁg?lwéymsaﬁpq.ﬂbm

pad la and the tips I nner for I' S neces-
sary. If the deposition of the plating filnms is extended unneces-
sarily, a greater anount of precious netal, such as Au or Ag, than is
necessary will be used, and thus cost is raised. Mreover, if the Au

BACKGROUND OF THE INVENTION
1. Field of the Invention
This invention relates to an apparatus for removing Au or Ag
plating fiims deposited on the surface of an erea for which plating
5 is not necessary, from a leadframe depositing the plating films.
2. Description of Relate& Art |
As one of systems for mounting semiconductor chips on a lead-
frame, a so-called wire bonding system is known in which each of the
semiconductor chibs is bonded to each of the die pads of the lead-
10 frame and is connected by bonding wires with the tips ofsinner leads.
An example of the leadframe used in this system is shown in
Figs. 1A and 1B. In order to facilitate a bonding with the bonding
wires and improve its reliability, a leadframe 1, as shown 1ﬁ Fig.
1A, has plating films 2 of precious metal,_such as Au or Ag, deposit-
15 ed on the surfaces of parts (indicated by hatching)}, such as a die
pad 1a and the tips ef inner leads 1b, for which plating is ﬁeces-
sary. If the deposition of the plating films is extended unneces-
sarily, a greater amount of precious metal, such as Au or Ag, than is

necessary will be used, and thus cost is raised. Moreover, if the Au



or Ag plating filnms protrude froma nold area (an area in which an IC

Is covered with resin), the effect of the hernetical seal of nolding
will..be lost or nolding resin will be peeled off. This causes var-

| ous ‘obstacles to a sem conductor nounting process. Consequently, 5
all the products depositing the plating filnms outside areas for which
plating is necessary are treated as rejects. In this way, when the
plating filnms are deposited outside the areas for which plating is
necessary, production efficiency is inpaired. The positioning accu-

racy of the plating filnms is thus inportant in plating the |eadfrane. 10
I n general, the PF a8 RatingnEilgsepepdsude tfeem g neld mraawkap apea in which an IC
for exanple, a rubber pad is pressed against the surface of the ar

of the |eadfranel® diovghed Wishkesiy) i Lheoetipeteek dhe hermesfcal, sgpl Agfa molding
| at i liquidi d th df . t hi S th | at - :
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films depogited ppy SHS Mdfx@f’se'rdggoéi'ﬁﬁg Etrh@gﬁgl:ag‘i?%?iaﬁ% C’thtg]i&é(_r&?é&sl Jor which

than those deposited on the su ce of an ating

necessary. 20 plating is nbBESsar$Sasd!QBatédl kOrejbBes Werh thes AvhyQr whéh the
plating filnms 2 are al so deposited on the surface of an area A of

the leadframe 1 pniting films avbi ddpoBlieéd @tk sdé)WheNBESHS FoY, wiith PRREIME US
for removing fil ns, such as that shown in Fig. 2, is used to

el i m nat e unwant metegbatty ,n@production effitimcy Speiwphlwsl.l yThé hmslebaiingneccu-
i s passed between insoluble 25 anode rollers Rso as to function as
anodes, and an ivay of|thecpidtdog films is thyd dumportant imsptatiog Hieedeadirpses
through a filmrenoving liquid L : -2
10 In general, the plating films are deposited in such a way that,
for example, a rubber pad is pressed against the surface of the area
of the leadframe for which platihg is not ﬁecessary and an Au or Ag
plating liquid is sprayed on the leadframe. 1In this case, the plat-
. ihg liquid penetrates into clearance between the rubber pad and the
15 - leadframe, and films may be deposited by the plating iiquid on the |
surface of the area for which platiﬁg is not necessary. The blating
films deposited on the surface of this area are less in thickness
than those deposited on the surface of an area for wﬁich plating is
necessary. |
20 Thus, as shown in Fig. 1B, when the Au or Ag plating films 2
are alsoc deposited on the surface'of an area A of the leadframe 1 for
which plating is not necessary, an apparatus for removing films,
such as that shown in.Fig. 2, is used to eliminate unwanted plating
films. Specifically, the leadframe 1 is passed between insoluble

25 anode rollers R so as to function as anodes, and an insoluble cathode

plate P is used for electrolysis through a film removing liquid L



such as a cyani c solution. ' This electrolytic treatnent is

carried out in accordance with the thicknesses of the plating
films deposited on the surface of the area for which plating is
not necessary, over the entire surface 5 i ncluding the area for which
plati'ng, such as Au or Ag, is necessary, so that the plating filns
are di ssol ved and renoved. Wth such a techni que of renoving
the plating filns, however, : the plating films in the area for
which plating is necessary are removed by a predeterm ned

t hi ckness, and thus the thicknesses of the 10 Au or Ag plating filns
t hensel ves nust B‘E-thlﬂé\ﬁ (S’éf&!‘jf BALYEBed. Consequently, time

required for platlng necessar |
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t endency t hat e S|te € area

whi ch plating iSgrea gor whf'&?epglsﬁrﬂ( ;E&%C%%Eé%/etr BBV ethedTe l{t@?epgﬁfﬁ&

films outside this area ca I’y rénoved. In thrs wa
it is verysdi ff'ﬁiﬂlﬁlding the areﬁ”?‘ox‘:%ﬁ?&f POHBINEO Afbhuas RNbY Khecﬁsx?erc\éssary,

plating filnms to desired thlcknesses so that they are kept
constant. 20  go that the plating films are &ld¥¥iN®d @hd Hemovdd/ENTI ON
It is, therefore, an object of the present invention to provide an

apparatus for parti al ¥ithr eoeli iteehaiquegof i téiviig athecplatinge films, however,
which is capable of easily renoving the plating filns deposited

out si de an area the pllatihg pfHmsndni sheneress foy, whiichhpliat iregadjsusteicngsads are.
t he thicknesses of plating filns deposited inside this area, and is

al so capabl e of reWovedibygat predehernigedmickiesseiandc yhus tBEakhingnessei of the

3
10 Au or Ag plating films themselves must be previously increased.

Consequently, time required for plating is extended unnecessarily and
production efficiency ig impaired:accordingly, with a resulting
increase in cost.
Furthermore, the use of this technique shows a, tendency that
15 the plating films deposlfed inside the area for which plating is
necessary are exceésively removed or the plating films outside this
area cannot be completely removed. In this way, it is very difficult
 and cumbefsome to adjust only necessary plating films to desired
thickhesses so that they are kept constant.
.20 _ SUMMARY OF THE INVENTION
It is, therefore, an object of the present invention to provide
an appatatds for partially removing plgting films of a leadframe
which is capable of easily removing the plating films deposited
outside an area for which platihg is necessary, without readjusting
25 fhe thicknesses of plating films deposited inside this area, and is

also capabie 'of improving the entire work efficiency of plating.



treatment of the |eadframe and of reduci ng cost. In order to

achi eve this object, the apparatus for partially renmovi ng plating
filnms of a |eadfrane according to the present inven- ' tion includes
a mask menber havi ng annul ar openings configured to 5  coincide with
thé predeterm ned areas of the | eadfrane for which plating filns
are not required; a mask supporting neans havi ng out - 1 ow

channel s communicating with the annul ar openings to introduce a
filmrenoving |liquid outside the annul ar openings, filmrenoving
liquid outflow holes conmmunicating with the qutfl ow channels to 10

i ntroduce the treatmerbfi hhe Leadirang Andwel defucing f98temovi ng 1 quid

i nfl h ls f feedj the fil | | iquid |
e Chonne o L, 06 P LU SRR A0R PV oy
rating an insol ubl ﬁp%&él@aﬁgﬁ%gif&ﬁs 3ep e@dffm&o‘}ﬂiﬁ?g;o"‘%ﬁé‘ prBfert ![i(f)ﬂrenl—S

renmovi ng quuiHeWQ¥ , a mechani'smfor supplyling a power

continuously ryfod b1 G308 WPIuiaskhOREE Waifig dhlufarTypenthgdn ddiit1gured to

maski ng and di snmaski ng e upper s ce o he | eadfrane placed at a

predet er m ned Qﬂfﬁéﬂd%nwgihtfﬁ%'F%%ﬁeﬁéﬂﬁ%ﬁé&iHﬁbd§3mbe&he leadframe for Which
specifically, the apparatus of the present invention I ncl udes a

mask menmber hagi g ngn P’ aPe Rt deqeitiels Oalredkt susaroinglamead® havingwoutr
the predeterm ned areas of the |eadfrane for which plating filns

are not requir egow @h@msdd sS domntcagngewidy the canndear wipehingsi de introduce a
grooves communi cating with the annul ar openings to introduce a film
rémovi ng |i qui ditmtsemberingel bpridl avnteopimithgs anfiitan dpienimgenthilig removing
| i'quid outflow holes comrunicating with both sides of each of the 25
gui de grooves Lbauid rahfdewt heles [qamuapbonhing ivdhdthewpiEllew chappels to

first opening conmunicating with the first filmrenpving, liquid
4 {B g introduce the %ilm removing liquid downwagH%y, gilm(iemoving liquid

inflow channels for feeding the film removing liquid to the annular

openings, and an insoluble cathode wire housing groove for incorpo-

rating an insoluble cathode wire therein, communicating with the film

removing liquid inflow channels; a.méchanism for supplying a power to

15 continuously run the insoluble cathodé wire; and a mechanism'for

masking and dismasking the upper surface of the leadframe placed at a
predetermined position df the mask supporting member.

More specifically, the apparatus of the present invention

_includes a mask member having annular openings configured to coincide

20 with the predetermined areas of the leadframe for which plating films

.dre'not required; a mask supporting member provided with guide

grooves communicating with the annular openings to introduce a film

removing liquid outside the annular openings, first film removing

liquid outflow holes communicatiﬁg with both sides of.each of the

25 guide grooves to introduce. the fiim removing liquid downwardly, and a

first opening'communicating with the first film removing liduid



outflow holes and with fine groves extending outside the first film
renoving |liquid outflow holes and the guide grooves; a first |ower
menber pl aced beneath the nask supporting nenber to configure the
outfl ow channels of the filmrenoving liquid on the upper surface 5
theréof, in association with the fine grooves of the mask supporting
menber, having a wre housing groove for incorporating an insoluble
cat hode wire therein, communicating with the first opening of the
mask supporting menber, a first filmrenoving liquid jet hole of slit

h , I : Choth : h : , .
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re?mvi ng |i gui hr%ﬂélljmrﬁl hg%\éﬂé@%%gﬁ:ﬁceatnﬁaﬁfé %\Mfﬂtpﬁxr? e tsﬂg(]:nggﬁ H {Bn(%nfligu re the

rempving liquid 9&%?4&%”0H9ﬁ§%€ bBt £ UG ROrédihl! M HAMBhNEhe | EBPed surface

downwardly; a thir ower er having a third opening comunicating

with the sgcond ppaRibRY. 115 A6 alt i biNWISN Ol ¥1hd Probvdseiof Nehee nask agupporting
gered, communicating wth the third opening, and fourth filmrenoving

liquid outflow haémifergOnaRtnigCat wire Wouslinghgrodve dof i Invorporntiing a?Oinsoluble
liquid outflow holes, introducing the filmrenoving |iquid downward-

ly; a mechani sm éathalieppliye nthearepnyeconmantoattingueiti ytheufiitéie opendhg-of the
bl e cathode wire; and a nmechani smfor maski ng and di smaski ng the :
upper surface of masie suppatitingrmepbemed firss prladeeravingeckiauddiiatohoksg of slit
t he: mask supporting nenber, with a rubber part constructed to coin-

25
cide with each ofhaps.cgemeynicasing ®izb the WHrenhiisdpgngrqqvensang second film

requi red; by actuating a cylinder verticallx.
5 10 removing liquid outflow holes communicating with the outflow channels

of the film removing liquid, introducing the film removing liquid
downwardly; a second lower member having a second opening communicat-

ing with the first film removing liquid jet hole and third film
removing liquid outflow holes communicating with the second film

15 removing liquid outflow holes, introducing the film removing liquid.
.dowhwardly; a third lower member having a third opening communicating

with the second opening, éecond film removing liquid jet holes stag-

gered, communicating with the third opening, and fourth film removing

liquid outflow holes communicating with the third film removing

20 1iquid outflow holes, introduciﬁg the film removing liquid ddwnward-
| 1ly; a mechanism for supplying a pbwer to ¢ontinuously run the insolu-
ble cathode wire; and a mechanlém for mésking and dismasking the

upper surféce of the leadframe placed'at a predetermined position 6f

the mask supporting member, with a rﬁbber part constructed to éoin-

25 cide with'eaqh of predetefmined areas in which plating films are

required, by actuating a cylinder vertically.

5



This and other objects as well as the features and advant ages of

the present invention wll becone apparent fromthe foll ow ng

detail ed description of the preferred embodi nent when taken in con-
junction with the acconpanying draw ngs. 5 : BRI EF
DESCRI PTI ON OF THE DRAW NGS Figs. 1A and I B are plan views
showi ng states of deposition of pl ati ng on a | eadfrane;

'Fig. 2 is a conceptual view showi ng a conventional apparatus for
renoving plating filnms; - 10 : Fig. 3is a pl an vi ew showi ng an

apparatus for parti al Lf/s angDother 0H50t84afg‘” Igtg%[\ fg.l @ure%c &dLMnlg;g%%She

present I nvent.i on; VI ew, aken a

oo 5 1's  oecPf oy RRessE oRARHSRE P peBbug Mg he LEFORR Fottoning
Flg_61isa parhéﬂﬂxae&g&&'gmsé.r%’ LE%a ¥ft§‘ﬁ’e&a&ﬂﬂ)dﬁ9ﬁg whefl€taken in cont V

in Fig. 3. SCRIPTICN OF THE PREFERRED

EMBODI MENT junction withTﬂﬁe abfuipahyhe’ @Fawdagdl al |y renoving plating
films of a |l ead frame according to the present invention will be
descri beds bel ow wi th 20 IBRIEF DRSERIPYION OFCITHEVDRARINGS . ln
Figs. 3 to 6, a mask nenber 3 is constructed with a resil- I ent

menber such as a rubBggs.pad. andhaBnask pienbeews stowpng\stdees wift deposition of

annul ar openings 4, each for supplying a filmrenoving |iquid, such

~as a cyanic sol platdng ¢mw aalgadfdener m ned position of a leadframe 1 25

where plating filnms are not necessary, that is, an area from which

unwant ed plating fil Figmatisha eenpsvbual THev ehowlpendsonyensional, apparatus

- ° for removing plating films;

10 . Fig. 3 is a plan view showing an apparatus for partially remov-
ing platiné films, according to the present invention;

Fig. 4 is a sectional view, taken Along line Y-Y in Fig. 3,
showing essential parts of the apparétus;

Fig. 5 is a sectional view taken along line X-X in Fig. 3; and

15 - Fig. 6 is a pértially enlarged sectional view taken allong' line
V-V in Fig. 3.
.DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The apparatus for partially removing plating films of a lead-

frame according to the present invention will be described below with
20 reference to the drawings. .

In Figs. 3 to 6, a mask member 3 is constructed with .a resil-
ient member such as a rubber pad. The mask membe_r 3 is provided with
annular op.enings 4, each for supply.in;g a fillﬁ removing liquid, such
as a cyanic solution, to a predetermined position of a leadframe 1

25 - where plating films are not necessary, ‘that is, an area from which

unwanted plating films must be removed. The mask member 3 is also



pl aced to cone in close contact with the | ower surface of the |ead-
frame 1. In Fig. 3, the filmrenoving liquid is supplied through
each annul ar opening 4 so that the unwanted plating filnms are re-

‘noved. 5 As shown in Figs. 3 and 4, a mask supporting nenber .5
is plFaced beneath the mask nenber 3. The mask supporting nenber 5
I s provided with guide grooves 6 for introducing the filmrenoving
| i qui d outside t he annul ar opening 4, and the guide grooves 6.
conmmuni cate with the annul ar openi ng 4. First‘filn1rennving liquid
outflow holes 7 for i ntroducing the filmrenoving |i

downwar dl y are p?ld\‘r'PGe'EP di9mgoih close contagy d"éthnﬂlecéﬁm%‘&f%c%"tfh theelead-
et h et opethalg 8- cobiieabs dfutihn removitd ianlg, fadipalea b

he | de t hereof | d.
beneath t he maskC A ROPYIAF, optatne 4 spoRhat ‘de uRvElcelT BES g 1 iR -

is designed to ruct outflow channels 11 for the filmrenoving
liquid, on the upper side thereof, in association with fine

grooves 8 gof the ”aSkAsS'éHgﬁLtihnﬁig‘F"@eafnd% . mask supﬁ&tﬁﬂé"ﬂe‘mﬁ@r g g I)lzfc%ﬁ

| ower -nenber 10 has a wir ousi ng groove communi cating wt

the first openi ngendatf theCniMS hebRP8!tiTHe FBSHOuppciding member FhB ‘ﬁtéﬁded
housi ng groove 12 is adapted to incorporate an insoluble cat hode

wire 13 for the wish guickapgves Afoorimgodicininehe £l removing 1iqladositside
outside the area for which plating is necessary. The first | ower
menber 10 is al sthedasnwiaedopeningad, candi the¢ guiden gmrowes g dompumikate with the
jet hole 14 of slit shape for feeding the filmremoving |iquid comu- 25
ni cates wi th theanmular mnening 4 oddest Xilm\pemoniag, 1iqud df pustlowoheles 7 for

menber 10 is provided with second filmrenoving |iquid outflow hol es
7 10 introducing the film removing liquid™ downwardly are provided on both

side and communicate with the guide grooves 6. The mask supporting
member 5 is also provided with a first opening 9 communicating with
the guide grooves 6 on the lower side thereof.
| A first lower member 16 is placed.beneath the mask supporting
15 member 5. 'The first lower member 10 is designéd to construct outfloﬁ
channels 11 for the film removing liquid, én the upper sidé'thereof.
in assdciation with fine grooves 8 of the mask supporting member 5.
In addition, the first lower member 10 has a wire housing groove 12
communicating with'fhe first opening 9 of the mask supporting member
20 5. The wire housing groove 12 is adapted to incorporate an insoluble
cathode wire 13 for the ion exchange of Au or Ag plating films
| deposited outside the area for which plating is necessary. The first
lower member 10 is also designed so that a first film removing liquid
Jjet hole 14 of slit shape for feeding the film removing liquid commu-
25 nicates with the wire housing groove 12. Moreover, the first lower

member 10 is provided with second film removing liquid outflow holes



15.Eonnunicating with the outflow channels 11 for the renoving |ig-
uid, .so that the second filmrenoving liquid outflow holes 15 intro-

duce t he filmrenmoving liquid downwardly. A second | ower
menber. 16 has a second opening 17 for feeding 5. the filmrenoving -
liquid to the first filmrenoving liquid jet hole 14. The second
| ower nenber 16 also has third filmrenoving liquid out fl ow hol es
18 communi cating with the second filmrenoving liquid out f | ow

hol es 15, so that the third filmrenoving liquid outflow hol es 18
i ntroduce the filmrenoving |iquid dowwardly 10 A mechani sm
for supplying a %ﬁ)\ﬁé’l’““t“bi“@gﬁ% fdshsthe r%‘ﬁf}f‘ﬂ’e chanhels 11 if9othe| @Wﬁ%d’e‘q‘

wire 13 is provided 'to xtend from hg first

the second [onerien8i 85, Yhnsecpi he Wegnos%mﬁéaw outflow BoLgq dh Ltro-
t hi h t d t f - .

[hi S, mechan! Sm iRid iir%ﬁ% i g aopodaiigly O L otket 15

wheel 33 are connect eg ée%ohﬁelsdgrrShngfeveﬁ&s"m%r obfong BRENLAPALBLE recatng

cathode wire 13 is a ring-s esS wre (no

desi gned so thattl{eh?iiﬁexte'ﬂlo(rﬂfkt 1§&@i’&1)co°§:hé *Hré?rmﬁﬂeﬂlmﬁ uid jet hole

engage with the ring of the wwre. ™ In order to supply the Insoluble

cathode wire 13 4.t hThEesdRn@r 1Wad h&QIbAYE16 R1:6t Rdd thePDEGUR! réfoviade Plyuid
notor 35, and a shaft 36 are connected to the second | ower nenber 16.

As shown in Fig.odtf16w Sples 0E8\comfudiedt fil iwish| thd eecandafdemplaicing liquid
for’ torque transm ssion fromthe motor 35 and el ectric conduction,
‘respectively, arautflle® halesedibedsdothdte thecdhiird atidm mendnﬂmglaiquid outflow
A third | onwer nmenber 19 is provided with a third opening 20 25
comuni cat i ng wiholesh8 datraducepdwei Aflml Femoving kilkiid downwardienber 19
I's constructed so that second filmrenoving liquid jet holes 21
8 10 A mechanism for supplyling a power to continuously run the
insoluble cathode wire 13 is provided to extend from the first lower
member 10 to the second lower member 16. What follows is a descrip-
tion of this mechanism. As illustrated in Fig. 3, a shaft for run-
ning the insoluble cathode wire 13, a spur gear 32, and a sprocket
15 ~ wheel 33 are connected to the first lower member 10. The insoluble
cathddg wire 18 is a ring-shaped, endless wire (not shown), which is
designed so that the teeth (not shown) of the sprocket wheel 33
engage with the ring of the wire. 1In order to supply the insoluble
cathode wire 13 with the power and torque, a rotary connector 34, a
20 motor 35, and a shaft 36 are connected to the second lower member 16.
As shown in Fig. 5;-a spur gear 37 and an insoluble cathode plate 38
for torque transmission from the motor 35 and electric conduction,
respectively, are also connected to the second lower member 16.
A third lower member 19 is provided with a third opening 20

25 communicating with the second opening 17. The third lower member 19

is constructed so that second film removing liquid jet holes 21



staggered for feeding the filmrenoving liquid to the third opening

20 communicate with the third opening 20. The third | ower nenber 19

is also provided with fourth filmrenoving liquid outflow holes 22
comunicating with the third filmrenoving liquid outflow holes 18, 5

so that the fourth filmrenoving liquid outflow holes 22 introduce

the filmrenoving liquid downwardly. Furthernore, the
apparatus of the present invention is equipped . - With a nechani sm
for maski ng and di smaski ng the upper surface of the ' | eadf rame 1. A
menber for masking the | eadfra 1, as homn i n, Fi

(r:]olnzt ruct ﬁd Wi E) Bs seEhef fogafee gathe £ %ﬂp’b‘?ﬂ“ﬁ’?‘%%ﬂﬂﬁg‘g tpg the Sthiarrde opgping

[ t t 39. T bb -

g piat e 40 ar efiﬁ??ﬁéwwcatsow@ﬁ& ﬁ‘b" T goppine ol i fheq R, 1ayer; menber 19
1

e are L oLk B U AR g s 2

having each annul m PE1RE #ith %h&yéﬂiri‘ﬁegiﬂnl Heﬁ FABNEF4AQ Bﬁt%frﬁ holes 18,

rubber part 39 an e supporting plate are ral se

| ower ed bys act uagqd %a%h@hé?}f'ohﬂﬁiﬁrfi‘ﬂi removinF liquid outRIRYCAYESY 122 iAtroduce
description will be given of plating renova treatnent using the
apparatus for patid @iiw reasemgnbiquiatdovawardlys of 20 a | eadfrane
according to the present invention, constructed as nen- tioned
above. Fultthelmad] r thee afiparataedft thd peesaaintertion ihaguipped
pl ati ng films of the leadfrane 1 deposited in the area for which
plating is with aotechapbsis oy maskihe cmdedismaskineh thanuiper spdiacagofl thie
the mask 25 menber 3 by operating a feed neans not shown.

Subsequent |y, thkeadfgame 1. negbex Hor chasking rthelleadfrang lod as THhownubbdrie.

part 39 connected to the 9
10 5, are constructed with a rubber part 39 and a supporting plate 40

for holding the rubber part 39. The rubber part 39 and the support-
Ing plate 40 are shaped to coincide with a predetermined area of the
leadframe 1 in order to cover the Au or Ag plating films in the area
for which plating is necessary, together with the mask member 3

15 having each annular opening 4. A cylinder 41 is connected to the
rubber part 39 and the supporting plate 40, which are raised and
lowered By actuéting the cylinder 41.- '

Subsequently, a description will be given of plating removal
treatment using the apparatus for partially removing plating films of

20 a leadframe according to the preseﬁt 1n§ention, constructed as men-
tioned above.

The leadframe 1 is fed to the appardtus so that the plating
films of the leadframe 1 deposited in the area for which plating is
not necessary are located on each annular opening 4 of the mask

25 member 3 by operating a feed means not shown. = Subsequently, the rod

of the cylinder 41 is lowered. The rubber part 39 connected to the



cylinder 41 is associated wth the mask nenber 3 having the annul ar
opentng 4 to sandwich the |leadfranme 1 therebetween. In this way, the
Au ‘or Ag plating films in the area for which plating is necessary are

pr ot ect ed. 5 Then, as depicted in Fig. 6, the filmrenoving
liquid fl ow ng uniformy through the filmrenoving liquid jet
holes is supplied to the Au or Ag plating filnms unnecessarily
deposited in the area A for which plating is not required. The
filmrenoving liquid is jetted toward the area fromwhich the
unwanted plating filnms of the lead- 10 franme 1 nust be renoved,
passi ng t hr ough cyhéndescdhdis iasspeiaredi wiph the mask memperd3j baving &he Jannyar
the third | ower nmenmber 19, the third opening 20, the second

openi ng 17 of t PeBEAGte sineAwinbnbhe leadfnage ¥ jthgrebetween. Injthis, by ithe
liquid jet hole 14 of the first, |ower nmenber Wi re housin

groove 12, the AU AgBIatge Wstﬁbtﬁﬁsﬂgeguéﬁoﬁbr‘ﬁb plaking is Wﬁﬁ%?rYSPrg
t he gui de groov g X d the annul ar opening 4 of the mask - menber
3. The unmantedpﬁp‘rfﬁa films of the leadframe 1 are thus : removed.

In this cgse, the po“@én af‘bﬁgiét‘%ﬁ iR HE hnsﬂleuqlifmgx%gglfg 11qu% f10#1hE

13 and the | eadfrane AU of Ag rnetal renove

trolysis throughpnifgwhy! ewo%gRVtm ﬂﬂﬂwéi.owngelleiaaf@g@eome%d iQnsﬁﬂﬁied to
i nsol ubl e cathode wre 13 e torque of the notor 35 is transmtted

to the insol ubl gheakthe¥eawiplatide t#hlfeiAiMnbossapalyt d3fosiitbe EPheURFda A for
32 and the sprocket whee] 33 to run the insoluble cathode wire 13

which is endl eswhicRDlating is noPurdqudrede mie ofin rembwviy Uhheidatshgeeted
wre 13, the power is supplied to the insoluble cathode wire 13
and the insol ubltewaed theearea from which the unwanted plating films of Ithe lead-
10 frame 1 must be removed, passing through the second film removing
liquid jet holes 21 of the third lower member 19, the third opening
20, the second opening 17 of the second lower member 16, the first
film removing liquid jet hole 14 of the first lower member 10, the
wire housing groove 12, the first openiné 9 of the mask supporting
15 member 5, the guide grooves 6, and the annular opening 4 of the mask
member 3. The unwanted plating films of the leadframe 1 are thusl
removed.
In this case, the power is supplied to the insoluble cathode
wire 13 and the leadframe 1, and the Au or Ag metal removed by elec-
20 ~ trolysis throuéh the film removing 11quid.is electrodeposited on the
insoluble cathode wire 13. The torque of the motor 35 is transhitted
to the insoluble cathode wire 13 through the shaft 36, the spur gear
32 and the sprockef wheel 33 to run the insoluble cathode wire 13
which is endless.

25 Dﬁring the run of the insoluble cathode wire 13, the power is

-subplied to the Insoluble cathode wire 13 and the insoluble cathode

10



pl ate 38. The Au or Ag netal electrodeposited on the I nsol ubl e

cathode wire 13 is then el ectrodeposited on the insoluble cat hode

plate 38, with the insoluble cathode wire 13 as an anode and the

i nsol ubl e cat hode plate 38 as a cathode. The insol uble cathode plate 5

38 is replaced when necessary. In doing so, the insoluble
cat hode plate 38 is disnounted and t hereby the unwanted plating
films deposited outside the area for whi ch plating is.necessary
can be easily excluded. Where the area of . the leadfrane 1 for
which plating is_required is changed, the shape 10 of the mask nenber
3 havi ng the an®dpie deniThgs Al pE %mertlaéde&ﬁ@trodeposite@r@rémﬁ insoduble
from whi ch the unwant ed platlnP films nust he re- can be
easily changed. cathode wire 13 sﬂﬁgeplF%ﬁqq§ﬁﬂg?9ﬁ}tppqﬁ¢chﬁaJPﬁ@1¥R$91ﬁaép?@ﬁ

: st dlf.tlh‘% 'rifrgwme 3, withFRe angofifid dathife oo dhass DAY iiaeoppd the
Cemoving 11 qui o \BETRDR Fisnede paaté ORI GuRIETT e, 19IRES MRhbddace

the thirdgfil m nglrggl ded U nn cessary.OUtflow holes 18 of the second
| ower nenber to the tourt ? removing liquid outflow holes

22.of ‘the thi rd | owernn ngstiRr sa9 theThﬁsomle cathbié "P1a€aLYE NG Iwigmlﬂlteassﬁmg
t hrough the fourth f|In1renDV|ng iquid outflow holes 22 is

finally returnedhégely fthemnwanrednplating €iBhs \Geposited outsfde tthek arsetfor
shown. After the unwanted plating fil nms have been renoved, the
rod of the cyli whieh $latingr &s gedessaryhedn bheedsddylfaxaedell. Where the areakeh
out of the apparatus. 25 According to the present invention, the
apparatus is de§hgnmdframe 1 f01t othiieh . pYeging | in rreqmi\nedgimdmndedhrmglshwﬂa
annul ar %Penlng 4, and
of the mask member 3 having the annular openings 4 is modified and
thereby the area from which the unwanted plating films must be re-
moved'can_be easily changed.
The film removing liquid having been jetted toward the lead-
frame 1 flows through the guide grooves 6, the first,film removing
15 liquid outflow holes 7, and the outflow channels 11 of the mask
supporting member 5; the second film removing liquid outflow holes 15
of the first lower member 10; and:the third film removing liquid_
-outflow holes'18 of the second lower member 16, to the fourth film
- removing liquid outflow holes 22 of the third lower member 19. The
20 film removing liquid passing through the fourth film removing liquid
outflow holes 22 is finally returned to a film removing liquid serv-
ice tank, not shown. After the unwanted plating films haVe been
removed, the rod of the cylinder 41 is raised so that the leadframe 1
is taken out of the apparatus.

25 According to the present invention, the apparatus is designed

to jet the film removing liquid through the annular openings 4, and

H



thus the filmrenmoving liquid can be jetted toward a desired area,

not over the entire surface of the | eadfrane. Mreover, since the
filmrenoving liquid, when jetted, is passed through pluralities of

jet holes and openings, it is easy to made a fine adjustment of the 5

velocity and the anmpbunt of liquid to be jetted. Consequently, only

the unwanted plating filns can be positively renmoved, without affect-

ing the necessary plating filns. Enbodi ment The
present invention will be further explained with reference 10 to the

enbodi nrent. The a pa atus constr.uct ed as sho n. Fi 6
used to renove pf B nlﬁsrﬁ‘ﬁ‘ﬁ’dé'gtgﬂq V'\g”réﬁgt‘ﬁ? tﬁﬁ\%ﬁ%t”edles“ed area,

ondi { Lons. " B0t 4L n@%ngﬁff%§ fi%%%fr?"neﬁéaﬁgeé“ﬁ oMb ERORH Pnss, shg
| d: f

g}ﬂu' fﬁ%ﬁpg?%ﬁ Hgfiﬁﬂu?h nheq] §§§§§'PﬂsLﬁéy§bﬁ gﬁﬁ; Eﬂ é}uraf§%1é%oof

El ectrol ytic curyd %nhofﬁ%'nﬁyopenings, i #oAlfly to made a fine a@fﬁﬁ\éﬁ’{'@%hef

t he 1 eadf rames, "after e operation of renoving ting fil

has been gver, Smwdaatananthe taﬂ@urﬂ:' el WPqif1ial B8 w jetted Coh@&;tﬁ:h@fy,c’fonly
unwant ed pl ati ng have been conpletely renoved in any | eadf r ane.

Al so, the aver agmepluanted (Flia¢ ke FSBis @hn (He pOs L iREDE removed, witlASUAL Rt
[err]m and variations in plating thickness are 2 [err]m

Conventi onal exaingl the Abcessary platinglif@lmqpar at us constructed as shown in
Fg. 2 is used to renove the unwanted plating filnms under the sane

conditions as i rEmbhéimemitod- _ 12
The present invention will be further explained with reference
10 to the embodiment. The apparatus constructed as shown in Figs. 3 to
6 is used fo remove plating films deposited in the areas of unwanted
plating of a predetermined number of leadframes under the following
conditions.
Conditions )
15 Composition of film removing liquid:
| Commercial film removing liquid 500 ml/1 + KOH 20 g/1
Temperature of film removing 11qn1d: 45° C
' Electrolytic current densify:  45A/d
Observations of the leadframes, after the operation of removing
20 the plating films has been over, show ﬁhat only the plating films in
the area of unwanted plating have been completely removed in any
1eadframe. Also, the average plating thicknesses of the die pads
measure 5-7 um, and variations in plating thickness are +2 um.

Conventional example

25 . The apparatus constructed as shown in Fg. 2 is used to remove

the unwanted plating films under the same conditions as in the embod-

12



iment. (bservations of the |eadfranes, after the operation of renov-
ing.the plating films has been-over, shOM/that only the plating filns

in the area of unwanted pl ating have been i nconpl etely renoved. :

Al so, the average plating thicknesses of the die pads neasure 3-6 [err]n1
5.° and variations in plating thickness are 3 [err]m

13

iment. Observations of the leadframes, after the operation of remov-
ipg the plating films has been over, show that only the plating films
'in the area of unwanted plating have been incompletely removed.
Also, the average plating phickneéses of the die pads measure 3-6 pum,

5 and variat;ons in plating thickness are:is um. .
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What is clained is: 1. An apparatus for renoving plating

films of a | eadfrane, conpri si ng: _ - a mask nenber

havi ng Eﬁ“ﬁonfigured to coi ncide - With predeterm ned
ar eas of mm ||mﬁmm or which plating filns 5 are unnecessary,

a mask - suppo&tﬂﬂg"neéns havi ng out fl ow channel s conmmuni cati ng wth-

sai d annul ar openings to introduce a filmrenoving liquid out-

si de said annul ar openings, filmrenoving liquid outflow holes conmu-
nicating with the outfl ow channels to introduce said filmrenoving 10
l'iquid downwardly, filmrenmoyving liquid inflow channels for feeding
said filmrenoWay 15 glaimedoisizi d annul ar openings, and an insoluble -
cat hode wire housing groove for incorporating an insoluble cathode
wire therein, comunicating with said filmrenoving liquid inflow

channel s; 15 far |y R Qusly
run said 1. |nsoI&BI§p%§ﬁ4%85e Qﬁrﬁfmogéﬁ? plaging it g Q 4?%§ﬂ$for
maski ng and di%ﬁﬁ%ﬁi an upper surface of said | eadf rane pl aced
at a predetermne pOSFtIOﬂ of said mask supporting menber .

2. . An appar ata“ﬁafsﬁ’rmerm%@PVliMng' é’ﬂdu’lﬁr%ﬂéﬁn@é Qrreehf @R colncide
conpri si ng: a mask havi ng annul ar openi ngs confi gured
to coincide  gith pMidefePnAfil 8F 84 aaﬁﬁaeahfﬁﬁedfbﬁaﬂhrcmmiprngvmms
plating film 5 are unnecessary,

14 5 are unnecessary;

a mask supporting means having outflow channels communicating
with said annular openings to introduce a film removiné liquid out- -
side said annular 6penings, film remqving liquid outflow holes commu-
nicating with the outflow channels to introduce .said film removing

10 liquid downwardly, film removing liquid inflow channels for feeding
said film removing liquid to said annular openings, and an insoluble
cathode wire housing groove for incorporating an insoluble éathode
wire therein, communicating with said film removing liquid inflow
'channels; | |

15 _ a mechanism for supplying a power to continuously run said
insoluble cathode wire; and

a mechanism for-mﬁsking and dismasking an upper surface of said
leadfrﬁme placed at é predetermined position of said mask supporting
member.

2. An apparatus for removing plating films of a leadframe,
comprising:

a mask member having annular opénings configured to coincide

| with predetermined areas of said leadframe for which plating films

5 are unnecessary,;

14



a mask supporting nmenmber provided with guide grooves communi -

cating wi th said annular openings to introduce a filmrenoving |iquid
out si de sai d ann s, first filmrenoving |liquid outflow

hol es co th si des of each of said guide grooves to 10
I nt roducg]m,w nﬂg‘ﬂam g liquid downwardly, and a first opening
conmuni cat i*ng cw st filmrenoving liquid outflow holes and .
with fine groves extending outside said first filmrenoving liquid

outfl ow hol es and sai d gui de grooves; a first |ower nenber
pl aced beneath sai d nask ;ulﬁfrtl menber o configure said
out fl ow channel s of shi®{s POEH AR H@mt;equgmyigﬁdaWt gulde grooxes, coppunize

thereof, in aSSOCI tlon ﬁA%P fine groov

suppor t] ng menb At LNEHY SANE ARk LBR 50 Dt5P At dh. 8 FHm FendVIRg Liqutd
(g an i nsol ubl 3 Heqg, M anl I Slons FEITYALEE 10 Yol 5 dabbi# putggon

openi ng of said TesSk“Suppor 'Rg m  ENDVI Iqu

jet hole of slity3RaPEmG M@g&%&pl Owhhgf.ééas' Qe dch, B?uédi'agggftﬂao\é'?ooves to

and second filmreénmoving |iquid out es conmuni cating Wt

out fl ow qpannel siggtodiied shid R11&"Peovdng | PiduTd dd?vhfv&fhl‘i' Nénd ad d:’ifrhi: Mbpening
removing liquid downwardly; a second | ower nenber having a

second openi Ng el caBihd GritRSsaid £1Mdtt mmleémsﬁr:@t 1iddia 6etmownNHoldsdand
jet hole and third filmrenoving l'iquid outflow hol es

communi cati ng wiwiiths@ink groves dxtendimmovtsapde said firsiti quinl rembobingy Maues,
I ntroducing said filmrenoving |iquid downward- ly;

a third | ower nenit€lovhhvoiesy aadtdaiddguddengrogvessmuni cating with 30

sai d second opening, second filmrenoving liquid jet holes staggered,
communi cating with s dirst davesh@asber, phacedf beneaith fedih naskosuprprting member

15 : _ :
15 to configure sald outflow channels of said film removing liquid on an

upper surface thereof, in association with said fine grooves of said
mask supporting member, having a wire housing grodve for incorporat-
ing an insoluble cathode wire therein,'communicating with said-first
opening of said mask supporting member, a first film removing liquid
20 jet hole of slit shape, communicating with said wire housing groove,
and second film removing liquid outflow holes communicating with said
outflow channels of said film removing liquid, introducing said film
removing liquid downwardly;
a second lower member having a second opening communicating
25 with said first film removing liquid jet hole and third film removing
liquid outflow holes communicating with said second.film_removing
liquid outflow holes, introducing said film removing liquid downward-
ly;
a third lower member having a third opening communicating with
| 30 said second opening, second film removing liquid jet holes staggered

communicating with said third opening, and fourth film removing

15



l'i quid outhOM/hores—eennunLﬁaLLQg_%ngrsaid third filn1reanihg
l'iqui.d outflow holes, |ntroducing the fTlmrenmoving |iquid downward-

ly; 35 m4 l ylng a power to continuously run
sai d | nsol ubl m Immmﬂgﬂm a mechani sm for

maski ng and di smaski ng an upper®sutface of sai d. | eadf rane pl aced
at a predeterm ned position of said mask supporting menber, with a
rubber part constructed to coincide with each of 40 pr edet er mi ned
areas in which plating filnms are necessary, by actuat- ing a
cylinder vertically.

16 ) liquid outflow holes communicating with said third film removing

liquid outflow holes, introducing the film removing liquid downvward-
1y
35 - a ﬁechanism.for supplying a power to-continuously_run said
insoluble cathode wire; and
a mechanism for masking and dismésking an upper surface of said
_1éadframe placed at a predetermined position of said mask supporting
member, wlth a rubber part constructed to coincide with each of
40 predetermined areas in which plating films are hecessary, by actuat-

ing a cylinder vertically.
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