
APPARATUS FOR PARTIALLY REMOVING PLATING FILMS OF LEADFRAME
BACKGROUND OF THE INVENTION          1.  Field of the Invention
This invention relates to an apparatus for removing Au or Ag
plating films deposited on the surface of an area for which plating   5
is not necessary  from a leadframe depositing the plating films.
2.  Description of Related 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 chips
is bonded to each of the die pads of the lead-  10      frame and is
connected by bonding wires with the tips of inner leads.                An
example of the leadframe used in this system is shown in          Figs. lA
and lB.  In order to facilitate a bonding with the bonding          wires
and improve its reliability, a leadframe 1, as shown in Fig.          lA,
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 la and the tips of inner leads lb, for which plating is neces-
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 films protrude from a mold area (an area in which an IC
is covered with resin), the effect of the hermetical seal of molding
will be lost or molding resin will be peeled off.  This causes var-
ious obstacles to a semiconductor mounting process.  Consequently,   5
all the products depositing the plating films outside areas for which
plating is necessary are treated as rejects.  In this way, when the
plating films are deposited outside the areas for which plating is
necessary, production efficiency is impaired.  The positioning accu-
racy of the plating films is thus important in plating the leadframe.  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 plating is not necessary and an Au or Ag
plating liquid is sprayed on the leadframe. In this case, the plat-
ing liquid penetrates into clearance between the rubber pad and the  15
leadframe, and films may be deposited by the plating liquid on the
surface of the area for which plating is not necessary. The plating
films deposited on the surface of this area are less in thickness
than those deposited on the surface of an area for which plating is
necessary.  20            Thus, as shown in Fig. 1B, when the Au or Ag
plating films 2          are also 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                                         2



such as a cyanic solution.                This electrolytic treatment 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     including the area for which
plating, such as Au or Ag, is necessary,          so that the plating films
are dissolved and removed.                With such a technique of removing
the plating films, however,          the plating films in the area for
which plating is necessary are          removed by a predetermined
thickness, and thus the thicknesses of the  10      Au or Ag plating films
themselves must be previously increased.          Consequently, time
required for plating is extended unnecessarily and          production
efficiency is impaired accordingly, with a resulting          increase in
cost.                Furthermore, the use of this technique shows a,
tendency that  15      the plating films deposited inside the area for
which plating is          necessary are excessively removed or the plating
films outside this          area cannot be completely removed. In this way,
it is very difficult          and cumbersome to adjust only necessary
plating films to desired          thicknesses so that they are kept
constant.  20                            SUMMARY OF THE INVENTION
It is, therefore, an object of the present invention to provide          an
apparatus for partially removing plating films of a leadframe
which is capable of easily removing the plating films deposited
outside an area for which plating is necessary, without readjusting  25
the thicknesses of plating films deposited inside this area, and is
also capable of improving the entire work efficiency of plating
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treatment of the leadframe and of reducing cost.               In order to
achieve this object, the apparatus for partially          removing plating
films of a leadframe according to the present inven-          tion includes
a mask member having annular openings configured to   5     coincide with
the predetermined areas of the leadframe for which          plating films
are not required; a mask supporting means having out-          flow
channels communicating with the annular openings to introduce a
film removing liquid outside the annular openings, film removing
liquid outflow holes communicating with the outflow channels to  10
introduce the film removing liquid downwardly, film removing 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 mechanism for supplying a power to  15
continuously run the insoluble cathode wire; and a mechanism for
masking and dismasking the upper surface of the leadframe placed at a
predetermined position of 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
are 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 communicating with both sides of each of the  25
guide grooves to introduce the film removing liquid downwardly, and a
first opening communicating with the first film removing liquid
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outflow holes and with fine groves extending outside the first film
removing liquid outflow holes and the guide grooves; a first lower
member placed beneath the mask supporting member to configure the
outflow channels of the film removing liquid on the upper surface   5
thereof, in association with the fine grooves of the mask supporting
member, having a wire housing groove for incorporating an insoluble
cathode wire therein, communicating with the first opening of the
mask supporting member, a first film removing liquid jet hole of slit
shape, communicating with the wire housing groove, and second film  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.
downwardly; a third lower member having a third opening communicating
with the second opening, second 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
liquid outflow holes, introducing the film removing liquid downward-
ly; a mechanism for supplying a power to continuously run the insolu-
ble cathode wire; and a mechanism for masking and dismasking the
upper surface of the leadframe placed at a predetermined position of
the mask supporting member, with a rubber part constructed to coin-  25
cide with each of  predetermined areas in which plating films are
required, by actuating a cylinder vertically.
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This and other objects as well as the features and advantages          of
the present invention will become apparent from the following
detailed description of the preferred embodiment when taken in con-
junction with the accompanying drawings.   5                        BRIEF
DESCRIPTION OF THE DRAWINGS                Figs. 1A and lB are plan views
showing states of deposition of          plating on a leadframe;
Fig. 2 is a conceptual view showing a conventional apparatus          for
removing plating films;  10            Fig. 3 is a plan view showing an
apparatus for partially remov-          ing plating 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 apparatus;
Fig. 5 is a sectional view taken along line X-X in Fig. 3; and  15
Fig. 6 is a partially enlarged sectional view taken along 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 member 3 is provided with
annular openings 4, each for supplying a film 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
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placed to come in close contact with the lower surface of the lead-
frame 1.  In Fig. 3, the film removing liquid is supplied through
each annular opening 4 so that the unwanted plating films are re-
moved.   5           As shown in Figs. 3 and 4, a mask supporting member 5
is placed          beneath the mask member 3. The mask supporting member 5
is provided          with guide grooves 6 for introducing the film removing
liquid outside          the annular opening 4, and the guide grooves 6
communicate with the          annular opening 4. First film removing liquid
outflow holes 7 for  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 10 is placed
beneath the mask supporting  15      member 5.  The first lower member 10
is designed to construct outflow          channels 11 for the film removing
liquid, on the upper side thereof,          in association 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
the 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
jet 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
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15 communicating with the outflow channels 11 for the removing liq-
uid, so that the second film removing liquid outflow holes 15 intro-
duce the film removing liquid downwardly.                A second lower
member 16 has a second opening 17 for feeding   5      the film removing
liquid to the first film removing liquid jet hole          14.  The second
lower member 16 also has third film removing liquid          outflow holes
18 communicating with the second film removing liquid          outflow
holes 15, so that the third film removing liquid outflow          holes 18
introduce the film removing liquid downwardly.  10            A mechanism
for supplying 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
cathode wire 13 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.  In 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
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staggered for feeding the film removing liquid to the third opening
20 communicate with the third opening 20. The third lower member 19
is also provided with fourth film removing liquid outflow holes 22
communicating with the third film removing liquid outflow holes 18,   5
so that the fourth film removing liquid outflow holes 22 introduce
the film removing liquid downwardly.                Furthermore, the
apparatus of the present invention is equipped          with a mechanism
for masking and dismasking the upper surface of the          leadframe 1. A
member for masking the leadframe 1, as shown in Fig.  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 actuating 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 present invention, constructed as men-          tioned
above.                The leadframe 1 is fed to the apparatus 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                                        9      



cylinder 41 is associated with the mask member 3 having the annular
opening 4 to sandwich the leadframe 1 therebetween. In this way, the
Au or Ag plating films in the area for which plating is necessary are
protected.   5           Then, as depicted in Fig. 6, the film removing
liquid flowing          uniformly through the film removing liquid jet
holes is supplied to          the Au or Ag plating films unnecessarily
deposited in the area A for          which plating is not required. The
film removing liquid is jetted          toward the area from which the
unwanted plating films of the 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 opening 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 thus          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 through the film removing liquid is electrodeposited on the
insoluble cathode wire 13. The torque of the motor 35 is transmitted
to the insoluble cathode wire 13 through the shaft 36, the spur gear
32 and the sprocket wheel 33 to run the insoluble cathode wire 13
which is endless.  25           During the run of the insoluble cathode
wire 13, the power is          supplied to the insoluble cathode wire 13
and the insoluble cathode                                        10      



plate 38. The Au or Ag metal electrodeposited on the insoluble
cathode wire 13 is then electrodeposited on the insoluble cathode
plate 38, with the insoluble cathode wire 13 as an anode and the
insoluble cathode plate 38 as a cathode. The insoluble cathode plate   5
38 is replaced when necessary.                In doing so, the insoluble
cathode plate 38 is dismounted and          thereby the unwanted plating
films deposited outside the area for          which plating is necessary
can be easily excluded. Where the area of          the leadframe 1 for
which plating is required is changed, the shape  10      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         



thus the film removing liquid can be jetted toward a desired area,
not over the entire surface of the leadframe. Moreover, since the
film removing 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 amount of liquid to be jetted.   Consequently, only
the unwanted plating films can be positively removed, without affect-
ing the necessary plating films.          Embodiment                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 to 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/l + KOH 20
g/l             Temperature of film removing liquid:   45[err]C
Electrolytic current density:          45A/d                Observations of
the leadframes, after the operation of removing  20      the plating films
has been over, show that only the plating films in          the area of
unwanted plating have been completely removed in any          leadframe.
Also, the average plating thicknesses of the die pads          measure 5-7
[err]m, and variations in plating thickness are 2 [err]m.
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.  Observations of the leadframes, after the operation of remov-
ing 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 thicknesses of the die pads measure 3-6 [err]m,
5      and variations in plating thickness are 3 [err]m.
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What is claimed is:            1.        An apparatus for removing plating
films of a leadframe,          comprising:                a mask member
having annular openings configured to coincide          with predetermined
areas of said leadframe for which plating films   5      are unnecessary;
a mask supporting means having outflow channels communicating          with
said annular openings to introduce a film removing liquid out-
side said annular openings, film removing 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 cathode
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
masking and dismasking an upper surface of said          leadframe placed
at a predetermined position of said mask supporting          member.
2.        An apparatus for removing plating films of a leadframe,
comprising:               a mask member having annular openings configured
to coincide         with predetermined areas of said leadframe for which
plating films  5      are unnecessary;
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a mask supporting member provided with guide grooves communi-
cating with said annular openings to introduce a film removing liquid
outside said annular openings, first film removing liquid outflow
holes communicating with both sides of each of said guide grooves to  10
introduce said film removing liquid downwardly, and a first opening
communicating with said first film removing liquid outflow holes and
with fine groves extending outside said first film removing liquid
outflow holes and said guide grooves;                a first lower member
placed beneath said mask supporting member  15      to configure said
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 groove 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
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liquid outflow holes communicating with said third film removing
liquid outflow holes, introducing the film removing liquid downward-
ly;  35           a mechanism for supplying a power to continuously run
said          insoluble cathode wire; and                a mechanism for
masking and dismasking an upper surface of said          leadframe placed
at a predetermined position of said mask supporting          member, with a
rubber part constructed to coincide with each of  40      predetermined
areas in which plating films are necessary, by actuat-          ing a
cylinder vertically.
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